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10 Background and Prior Art

Cardiac arthythmias may be defined as abnormalities in the rate, regularity,
or site of origin of the cardiac impulse or as disturbances in conduction
which causes an abnormal sequence of activation. 'Arrhythmias may be

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

20 In the weatment of cardiac arrhythmias, the negative outcome in clinical
trials (see, for example, the outcome of the Cardiac Arrhythmia Suppression
Trial (CAST) reported in New England Journal of Medicine, 321, 406
(1989)) with “traditional” antiarrhythmic drugs, which act primarily by
slowing the conduction velocity (class I antiarrhythmic drugs), has prompted

25 drug development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class III antiarrhythmic
drugs may be defined as drugs which prolong the trans-membrane action

potential duration (which can be caused by a block of outward K* currents



2 or froman increase of inward ion currents) and refractoriness, W thout
affecting cardiac conduction. One of the key di sadvantages of hithertbAPR 700
known .drugs which act by delaying repolarization (class Il or otherw se)
is that they all are known to exhibit a unique formof proarrhythm a known
as torsades de pointes (turning of poi ntsl), whi ch may, on occasi on be
fatal. Fromthe point of view of safety, the mnimsation of this
phenomenon (whPEHI¢msamliserepserof siveand fom berrents) Qhﬂeféﬁ%%t&}'iﬂe%iuuif}ﬁjut

adm ni stration Qf non-cgrdi ac drugs such as phenot hi azines, tricyclic

ant i depr essant 31CCHg ?ﬁrg’ca&rﬁoﬁé‘é‘ﬂaﬂ@ antibiotics) is a key problemto be
solved in the provision of effective antiarrhythmc drugs. Anti arrhythmc
drugs based on bispidines (3,7-diazabicycl o[ 3. 3. 1] nonanes), are known from
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Sci. 9, 429, gﬁ{)g%g% abi spi di pne conpounds are neither disclosed nor

suggested in g Pheoimighcyhich: mayCent e¢oasonabe Spialli ri&ogpm@g,aq-g gF e
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di scl osed as c¢hem r,osit.ies. in e er., 96, 2827 (196 That

t hese corrpounéé m%gé%sw Hnypigation ggt‘ﬁérﬁ eppPmMEnPRinelndas slsochdener
menti oned nor shy@ge . : u hsipgly.f.ound that a novel group of
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preferabl yocl assh | ht phémsthieepiessi fi@gliealan®abi bl and,: t her ef or,e
expected to be yseful in the treat nc‘g’%t] ofancar?}gi g%aylgsr’r%g{lﬂiﬁ?%{?nef éndpr
2004 WD 01/ 289nbbiotics) is a key problem to be solved in the provision of effective

antiarrhythmic drugs.

Antiarrhythmic drugs based on bispidines (3,7-diazabicyclo[3.3.l]nonanes),
15 are known from infer alia international patent applications WQ 91/07405
and WO 99/31100, European patent applications 306 871, 308 843 and 665
228 and US patents 3,962,449, 4,556,662, 4,550,112, 4459301 and
5,468,858, as well as journal articles including inter alig J. Med. Chem. 39,
2559, (1996), Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994)
20 and Anal. Sci. 9, 429, (1993). Oxabispidine compounds are neither

disclosed nor suggested in any of these documents.

Certain oxabispidine compounds are disclosed as chemical curiosities in
Chem. Ber., 96, 2827 (1963). That these compounds may be used in the

25  treatment of arrhythmias is neither mentioned nor suggested.

We have surprisingly found that a novel group of oxabispidine-based
compounds exhibit electrophysiological activity, preferably class III
electrophysiological activity, and are therefore expected to be useful in the

30 treatment of cardiac arrhythmias.



Di scl osure of the Invention 3 PCT/SE00/ 01994 According to the invent| ig%f
there is provided conpounds of formula I, I wherein R represents C R 2004

al kyl (whi W W28 group is optionally substituted and/ or ﬂlﬁdﬁﬁ’%
one or nore groups selected from hal o, ,cyano, nitro, aryl, ) Rba,

N(%% Pﬁ&’%‘iﬁ? O N(R) R5C? and -S(O 2R9), or represents
C(O)XR? (ﬁ 2R9; R5a to Rsd independently represent, at
each occurrence, H, Cl1 6 alkyl (which latter group is optionally
substituted and/ or term nated by one or nore substituents selected from

-OH, hal o, A¥&Hine toMi oy . )., aryl or t3, RSa, together
Wi th RS, re%r esent smgg{: %‘“ﬁ“ﬁ‘?ﬁe‘%@?’&ﬁ?ﬁ?ﬁ%% H@dﬁg‘gm@adptl onal |y
interrupted by art 0 atom and/or 1s optionally substituted by one or nore
Cl 3 alkyl groups): R6 represents H, Cl-6 alkyl (optionally substituted
,and/or termnated by one or nore substltuents selected from-CH, halo,
cyano, nitro and aryl), arp X OR10b or -C(O N(H) R10c; 16
APR 214 WD 01/28992 PCTI SE00X 2, Rl ob and RLOC i ndependently
represent Cl-6 al kyl (optiona ed and/ or term nated by one or
nore substituents sel ected f cyan, nitro and aryl), aryl, or
R1O represents H RFrepresgr optionally substituted and/or

) 1, §
term nated by one_ s| or no sURt i t uent s sel "eted, from-0OH hal o, cyano,
nitro, aryl, C1£ and Het4);

B !

wherein

R represents C, , alky! (which alkyl group is optionally substituted and/or

terminated by one or more groups selected from halo, cyano, nitro, aryl,
10 Het', -C(O)R*, -OR®, -NRR, -C(O)XR’, -C(O)N(R®R*, and

-5(0),R%), or R! represents -C(O)XR’, -C(O)NR*R* or -S(0),R*:

R® to R™ independently represent, at each occurrence, H, C,¢ alkyl
(which latter group is optionally substituted and/or terminated by one or
15 more substinients selected from -OH, halo, cyano, nitro, aryl and Het?),
aryl or Het’, or R*, together with R®, represents C,4 alkylene (which
alkylene group is optionally interrupted by an O atom and/or is optionally
Substituted by one or more C, ; alkyl groups):
R® represents H, C,¢ alkyl (optionally substituted and/or terminated by
20 one or more substituents selected from -OH, halo, cyano, nitro and aryl},
aryl, -C(O)R™, -C(O)OR'® or —~C(O)N(H)R':



R8 represents H, CL-12 alkyl, C -6 alkoxy (which latter two groups are
optional |y substituted and/or terninated by one or nore substituents! b APR 206
sel ected WOM/28P2 hal o, cyano, nitro, ClL. alkyl and -, @CusBPO19D-aryl,
-D-aryl oxy, -D-Het5, -D-N(H C(ORlla, - S(O2Rl2a, -D C(ORilb,
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“OH halso, oCYRBEe Aibskitiedld @idded OfrdthY LOHD ol 35408, anitld,eGkyloond or
% %ror %ﬁi:gﬁ E?aalo, g%']

Cl- 6 al kyl ene; represents représents "kyl ,
-OR', - E- N(BLAaRbRyUnd Hegpt her with R3, represents =0; R3 represents H,
Cl-6 al kyl or, together wwth R2, represents =0, R13 represents H, Ci,

al kyl, - E- @RYirepreeiist B, €Q,OMRylAC,CRoRR BORICH! latter Gvd MeBRFQ)ARA 7D 1 6
APR 2004 WO 01728692 PCH & 0/%94 T R4 rg\grlesenat ST ce gl Kyl ,

S AL, bR s S W e il Abanen) e
i ndependentdejeatehr fremnt-OHt hmdoh dcyanos reitroe  Ghenalkybdamdr € n,alkoxy),

10 -D-aryl, -D-aryloxy, -D-Het’, -D-NH)C(O)R'":, -D-S(O),R™,
-D-C(O)R*"™, -D-C(O)OR™, -D-C(O)NR!")R', or R, together with
R*, represents C,4 alkylene (which alkylene group is optionally
interrupted by an O atom and/or is optionally substituted by one or more
C,.; alkyl groups);

15 R to R" independently represent H, C,4 alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or RY"¢ and R"* together represent
C,¢ alkylene;

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

20 and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl) or aryl;

D represents a direct bond or C, 4 alkylene;

X represents O or S;

25 R? represents H, halo, C,4 alkyl, -ORY, -E-N(R')R" or, together with
R?, represents =O; '
R? represents H, C, ¢ alkyl or, together with R2, represents =O;
R® represents H, C, 4 alkyl, -E-aryl, -E-Het®, -C(O)R'®, -C(O)OR'® or
-C(ONR™R™,



Cl_6 al kyl (optionally substituted and/or term nated by one or nore
substituents selected fromhalo, aryl and Het'), aryl, Het8, or R163 bahfck 200k

R 6d indéyeat28?y represent HL R'' and R independently PERISES®Rbe4 at
each occurrence when used herein, Horg Cl1-6 al kyl (optionally substituted

oL Lo RSk, € TR, SERRhL S §?§1'C&@5 B, %oéhgﬁ% :ry' e
nor i . o RORR bort IRt GBI kyFeﬁéN%{)HﬁiéreZEﬁ??i“S? 2. Fet' to

Het1 i ndepqqdq-@g{.ééeﬁlgqqeae lveE }g]l e ewered het erocyclic groups

~cont ai ni ng one nore hetdroat bne oxygen, nitrogen and/ or

sul fur, whighs gy Rbm%%@é[%nﬂgﬁﬂ&?@lgﬂegeﬁuQF%EH’B@&&X% tyﬁe r@égm C,

substituents selected from cyano,

al koxy, 5ar>(lj ANYIOXdpt

- (O N(RL8C 3R18f )EI\F R?%%?C(%BER%?] and /ﬁf R%”’%WS?“ RT {80%% i
Independentshivsmtupnsaseméalﬁ@n%hw ar¢l ¥hd Q{etﬁlla t tbr R'ﬁﬂgg glde_ntly _
represent H A represents a direct bond, -J- 7 J-N (in which

| atter tmom@pﬁmﬂsnﬂwq-ﬁ)resemer S attached to the car bon atom bearing R2

and R3) (;presents -Z-, -Z-N(R20)-, -N(R20)-Z-, -Z-S(On-, -Z-0- (in

vvh| ch |atté% @and B,%upsl,epandcmtm regriesent; oat le@clcamdmﬁreab@nwhe@rmg%a R2 and
-N(R2%)C(O)0 2-, (in which latter group, -N(R20) is attached to the

car bon 1 6HAareN)&hHar Gma}hylz@@mnmjr/sshmﬁnmﬁmd/@r tetmimateedaby paeid2 and R3)
or -AQNR gubsty\r@érftg sle?ft:cttgé flom halo, aryl and Het®), aryl, Het, or
together represent C, ¢ alkylene, optionally interrupted by an O atom;
E represents, at each occurrence when used herein, 2 direct bond or
C..4 alkylene;
p represents 1 or 2;
15
Het'! to Het" independently represent five- to twelve-membered
heterocyclic groups containing one or more hetercatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, Cyano, nitro,
20 Cy4alkyl, C,4 alkoxy, aryl, aryloxy, -NR!®R'®, -C(O)R"¢, -C(O)OR'™,
-C(ONR™)R¥, -N(R®&)C(O)R'™ and -N(R'#)S(O),R'¥;
R'™ to R' independently represent C,¢ alkyl, aryl or R'® o R

independently represent H;

25 A represents a direct bond, -J-, -J-N(R™)- or -J-O- (in which- latter two
groups, N(R")- or O- is attached to the carbon atom bearing R? and R?);
B represents -Z-, -Z-N(R™)-, -N(R*)-Z-, -Z-S(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R? and RY),

-N(R*)C(0)O-Z-, (in which later group, -N(R®) is attached to the carbon



-C(O is attached to the carbon atombearing R2 and R); J represents C

al kyl ene optionally substituted by one or nore substituents sel ect ed| 5#8&7’2505
-OH, hal oVh81/382n0; Z represents a direct bond or Cl-4al RURSESD/OIP4
represents 0, 1 or 2; R 9 and R20 indegendently represent Hor Cl_6 alkyl;

EZ[SE{ Séeﬁ%ﬁfﬁ”a%rar&tgﬁ o) R LTOR Y i °p“°rt?' 4yt nat ed
-N o R22 -C( O OrR221,

| ndependen?l) yﬁﬁ,‘%reggnt@ Rg{ qugl lop a anﬁ'[tﬁ@gg @gpz)e%%g%%yiéogpresent

H Cl1_6 al kﬁﬂbgﬁfueh&gfélaﬁéd ﬁ%ﬁﬁ e@H‘thal%nﬁ @gﬁl’ene resulting in a four- to

seven- menbered nitrogen-contai ning  ring; c'to R22' independently
represent Y qepfedeftsal dirdct bdnd drC, Q]k?{lé]d ndependently represent H or C1-3
ou

al kyl ; wher ei n each aryl and aryl oxy g unl ess otherw se specified, is

optlonal ly 15 tidned g1 girpvi ded that (a) the conmpound is not: 3
, 7- di benzoyl - 9- oxa- 3, 7- di azabi cyclo[3. 3.1 ] nonane; 1 6 APR 2004 WO

01/ 28992 P@"3$Eﬂdi@hﬁ@épeﬁdelﬁ@ represet Hepr€sgalkyly J-N(R ) - or -J-O, then:

G represents CH or N;
10
R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,4 alkyl (optionally terminated by -N(H)C(O)OR3),
Cis alkoxy, -NR™)R™, -C(O)R¥, -C(O)OR™, -C(O)N(RZ)RZ
-NR™)C(O)R™", -NRZ)C(ONRZ)R?*, -NR™™S(0),R*®, -S(O),R?",
15 and/or -OS(O),R*¢;
R** to R*!¢ independently represent C, 4 alkyl;
R™ and R™ independently represent H, C, alkyl or together represent
C,¢ alkylene, resulting in a four- to seven-membered nitrogen-containing
ring;

20 R™ to R™™ independently represent H or C, ; alkyl; and
R* to R* independently represent H or C, 5 alkyl;

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

25  optionally substituted;

provided that
(a) the compound is not:

3,7-dibenzoyl-9-pxa-3,7-diazabicyclo[3.3.1]nonane;



(1) J does not represent C, alkylene; and (ii) B does not represent
-N(R20)-, -N(R20)-Z- (in which latter group N(R20) is attached to théAPRZUUI’
car bon at oWiOHH&89%g R2 and R3), -S(O),;, -0- or -N(R2D) C( Q@ /Trooifpey R2
and R3 do not together represent ==0O -sand (c) when R2 represents -OR13 or

-N(R14) (R t JNR‘9- -J-0; d (ii
B goes)gotS@pr%ﬁt Q%E)Kﬁ%“%ogs‘ﬁ?gz? (%prje ch I(attgar g;oup to GI\II?RZ(()I)I)
is attached to we @f' Iy naH -S(0)", -0- or
-N(R24)C(O O Z-; "or a phar ma@ 30 cal1 é%ﬂgbl e derivati ve t her eof ; which
d f.t t
Uni 6ss ot her w 2?”‘2;2%%3?%?&*-‘3?‘5‘;?2{?? PR B 1eF &rbﬂﬁi@ o

herein may be strai BR?yhai ﬁéﬂhedv"ﬂ?rthéhé‘:{r%ggs H?%Ja'rﬁl ?z gg@bﬁ() (i. a

m ni rum of three) of carbon atons be branch c ai n,

Further,5when there-3(8)a, sOf §f NERTO)OHTZ- (WhrﬁLRaaHH 'R“HBThSEtoEQﬂ& p of
e

car bon atons such al kyl and al koxy groups may also b
cyclic/acyclic_ Suctepedsent =&hdamd koxy groups may al so be saturated or,
when there is a suff|C|ent nunber_(i.e. a mnimum of tw) of carbon atoms

be unsat ur atéd whem B represantugOBY duy- Mﬁ%“)ﬁR”ﬁpmnpxygen and/ or sul fur

atons. Unl ess o@}hery se specified, and al koxy groups may al so be
substituted by dogp et W@F@Cﬂ&nm%éb econth-Q-f ambro, atons. 1 6 APR 2004

WO 01/ 28992 PCT/LSEQCY 01994 8 Unl es erwi se_specified, alkylene groups
as defined here@i gf%mg{qupw &(&Eﬂ (lﬂewhlohslaaesgfcﬁu;m ent
number (i .e. a mni ttta Bled)f c%l r bon atom; be branchgd chal uE Such
al kyl ené chains s anac to the carbon atom bearing R d RY,

-5(0)y-, -O- or -NR™)C(0)O-Z-;

or a pharmaceutically acceptable derivative thereof:

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

invention”.

Unless otherwise specified, alkyl groups and alkoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (i.e. a
20 minimum of three) of carbon atoms be branched-chain, and/or cyclic.
Further, when there is a sufficient number (i.e. a 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 a sufficient number (i.e. a minimum of two) of carbon
25 atoms, be unsaturated and/or interrupted by one or more oxygen and/or
sulfur atoms. Unless otherwise specified, alkyl and alkoxy groups may

also be substiuted by one or more halo, and especially fluoro, atoms.



be saturated or, when there is a sufficient nunber (i.e. a mninmm éﬁ?ﬂﬂh
of carbon atons, be unsaturated and/or interrupted by one or nore o>c<1y%
and/ or suM@PLU8¥s. Unl ess ot herwi se specified, al kyl ene (RGUSEIONEPS al SO
be substituted by one or nore halo atorgs. The term"aryl", when used

P-eLg ”Thehfﬂef#%‘?fa@f%%e ok, SR ISHE RrBipe A ined FR0LY I et 0
ZE)C/I oi;s/ gr% reﬁﬁﬁ?@te 4 %ﬂleg%%%eglrg atf{-l ﬁiﬁ?@&rﬂe@ggﬁlﬁ@uﬂﬁéﬁml ecul e
via the O aygy drfcatrbsna&gngreemra eBehaifl! "SI BkyMARCLIIRS ma) o and

aryl oxy group$ may be substitute y one or uents 'ncl udi ng

“CH,_ hal | o R22’
oy Crs, BN bl owhen thert 4 syfRled e . N EREMB A vofl §) s

and/ or sOS(¢PARBEH atdrib| e insAarated abd/ot inndniftad Yyoom28fniire (X§gen

her ei nbef ore defined). 'When substituted, aryl” and aryl OXYy groups are

pref erabl y andbort stifueditdms betliless ooherveisel spbeifirds UdlRylehot grviups mhitg term
"hal 0", when used herein, includes fluoro, chloro, bronp and |odo Het

(Het' ' Het alsabe “sub&ﬁﬁutedl-w bne lgetthore-kalo, atbls8, Het 9 and Het 10) groups

t hat may be nmentioned include those containing | to 4 heteroatons

(sel ected fromthe group oxygen, nitrogen and/or sulfur) and in which the

t ot al nurrber of atons in the ring systemare between five and twel ve. Het
(Het', Het'lhe pgm aﬂélt 4, Wh@nslsegehgemiemc lugdes: €. 10rgl grenpsesuch gsoups 1 6
APR 2004 1(1289 PCTI SEQQO 01994 B may be fully saturated, wholly
aromat i18, ﬁeﬂl’ i and fhe ke cFBE| e, “antexyct shenHpses besgan i

g;gggzl 22&19&3 H%ﬁ%&e ggﬂﬁgpe(dgrlo%(f)ls uSClil%h ?segﬁggéx%i)iane}/phthgfyngong L%ﬁﬁ(aer.]yl ’
For the avoidance of doubt, aryloxy groups referred to herein are attached
to the rest of the molecule via the O-atom of the oxy-group. Unless
otherwise specified, aryl and aryloxy groups may be substituted by one or
15 more substituents including -OH, halo, cyano, nitro, C,¢ alkyl,
C.s alkoxy, -NRZ)R™ -C(O)R™, -C(O)OR™, -C(O)N(R®)R¥,
-N(RZ®HC(O)R™*, -N(RZ™S(0),R?™®, -S(0O),R*, and/or -0S(0),R*"
(wherein R*® 10 R*? and R*? to R¥™ are as hereinbefore defined). When
substituted, aryl and aryloxy groups are preferably substituted by between

20  one and three substitutents.

The term “halo”, when used herein, includes fluoro, chioro, bromo and
iodo.

25 Het (Het!, Het?, Het?, Het*, Het’, Het®, Het’, Het®, Het® and Het'%) groups
that may be mentioned include those containing 1 to 4 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® and Het'%) groups



benzi m dazol yl , benzonorphol i nyl, beazoxazi nonyl, benzot hi ophenyl, 16 APR 2004
chromanyl, cinnolinyl, dioxanyl,furanyl, imdazolyl, imdazo[l, 2-

al pyri di nyWwOorRtyl , i soquinolinyl, isoxazolyl, norpholinpcr/srsageby!

pht hal azi nyl, piperazinyl, piperidinyl, purlnyl pyranyl , pyrazinyl

B R ol il e,
i e 34 P U BteRsg| mclude

lbeﬁgodl gigﬁ : ol yl % Lil 2-al pyri di H};ﬁqp ra§:

, ]%/razol yl, h é n%og#uﬁ:ﬂﬁ& rr%qnizghﬂ%eg {1%11. [)ah WP&W] E\%@)"I‘X)I;] I Val :Jes

He

Val Ues of ﬁet%@?%ﬂi”tﬂeﬁ? i R @é%&p%@é& . o@em“zgﬁpqﬂe‘n’t's“ﬁn
He Hets . chidinfan )

'grgufos n§ay ¢ Mergjﬁgggrogﬁpl Hﬁ%ﬁaP%‘gate n any aagom_‘et W?fﬁ system

i ncl udi ng aa]ﬁj@kﬁﬁﬂat maolﬂhelseahﬁfolﬁl 3§thro$ﬁélw oxazbff1. -

Het 4, Het5, Het 8, Het 9 an be " via any atom

in the rin Et&l&lagin Inc ragin{vh ol f pat jan at om
on any fugled car gocytllzjlqlﬁc I’I%g te%?t may ge pre ent ga%gartﬁ t e ring

system Hetpyrakelyl, Hpyidinkht 3, pyétndudihie pgﬁohdlh@ﬁyl; Hgyﬁohhlﬁiﬁ and

Het 1) groups nmay also be in the N or S—OXI ed form Pharmaceutically
accept abl e Rhem plimyl, vepyimotylude quilazslinyl] sajnmolasyl, Satetrahydvopgtanydy be
mentioned include acid addition salts. Specific salts that may be

ment i on¥d |ﬁ¢€lahbl@f(2fﬁ5ﬂn§lbl thiarely, dhieny], biedhremanyl, utiazslyl And delikeand,
especially, nzen fonate salts. Solvates that may be mentioned 16 APR
2004 WO 01/ émm%)g@& mentipned includs pysidey], Serzodiexamyhohydr at es

of the Conpl?l?lagfo yI Y hedaonYeznajpyrldmyl piperazinyl, pyrazolyl, pyrrolyl,
pyrrolidinyl, tetrahydropyranyl and thiazolyl. Values of Het® that may be
mentioned include benzodioxany! and benzomorpholinyl. Values of Het*

15 that may be mentioned include piperazinyl. Substituents on Het (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 attachment of Het (Het', Het?, Het®, Het*, Hel®,
Het®, Het’, Het!, Het’ and Het'®) groups may be via any atom in the ring

20  system including (where appropriate) a heteroatom, or an atom on any
fused carbocyclic ring that may be present as part of the ring system. Het
(Het!, Het®, He?’, Het*, Het’, Heté, Het’, Het!, Het’ and Het'%) groups

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

25  Pharmaceutically acceptable derivatives include salts and solvates. Salts
which may be mentioned include acid addition salts. Specific salts that
may be mentioned include arylsulfonate salts, such as toluenesulfonate

and, especially, benzenesulfonate salts. Solvates that may be mentioned



Phar maceutical |y acceptable derivatives also include, at the oxabispi ﬁ“A’Pﬁ 2004
or (when %@Q;Sesents N) pyridyl nitrogens, Cl-4 al kyl quaternary anmoni um
salts and 84%s, provided that when a N-oxide is presentP.CT’s(E&;mWé‘-‘Het
(Het', Het2, Hel3, Het4, Hets, Het6, H& 7, Het8, Het9 and Het') group
contai ns arinchdsi GiydesteS- aueh a@ndﬁ@ﬂoﬁ)bkaﬁesd@fistﬂwtcdrﬁebﬁ*ﬁcﬁ“oio tphen B
represents -Z-S(0Oc. The conpounds of the invention may exhi bit

t aut oner i snmvéttion.autoneric forns and mixtures thereof are included wthin
the scope of the invention. The conpounds of the invention may al so contain
one or nore asymetric carbon atons and may therefore exhibit optical

and/ or di astereoisonerism Diastereoisoners nmay be separated using

convent i ondthargahenticadly, acceptable desirativgs agldty include aat it ajxabispidine

crystal lisation. The various stereoisoners may be isolated by separation
of “a rader fifc (whedt Kerreprasente D) piedytonipwagets, US| palkghveudtemaay, e. g.
fractional crystallisation_or HPLC, techniques. Alternatively the desired

optical i scPeReniE sads padiN-pyxidese peeyiged shattwkemp N-wxiderisprasentcal | y
e sat 1 6 omoc et A BletoyHetle o: ity bt BietoxBleR: andh  h a
Convent | onal - LS @08 COpiEB Sk RBRSIGSHTBy BRI | ooy AL
Aobr ovi ati oRE 31 ogs EttEBEthl B b B repFRRRS 2 Bt on. 36 APR 2004 VO

01/2899¢ PCT/ SE00/ 01994 11 Conpounds of formula | that may be mentioned
i nclude those in which, when R2 and R3 together represent = 0, then A and

B do not siTHY ¢RFOMRIYof HRPIPERMRGn ThdyE ekhiBR Patomerism. All tautomeric

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

The compounds of the invention may also contain one or more asymmetric
15 carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
Diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various sterecisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
20  techniques. Alternatively the desired optical isomers may be made by
reaction of the appropriate optically active starting materials under
conditions which will not cause racemisation or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation of
the diastercomeric esters by conventional means (e.g. HPLC,
25 chromatography over silica). All stereoisomers are included within the

scope of the invention.

Abbreviations are listed at the end of this specification.



5 Preferred conpounds of the invention include those in which: R 1 2004
represents -, alkyl (which alkyl group is optionally substituted an@:lﬁ%ﬁ'

t er mi nat edVOYL/38982 or nore groups sel ected from hal o, opti orpaTisEo0/01994
substituted aryl, optionally substitut fi Het', -C(ORsa, -OR', -N(R6) RS,
-C(ON(Rs)Rsd, and,-S(Q 2R9), of R represents -C(OOR7, -C(O)N(R8)P to or
-S( O 2R9; @8“%@%&‘1 %@B@l@d@r{-{l?rym@p dJeentiongd mghifeothose rianwaichy, C,

al kyl  (which | apter up.i s _optional ubstitpyted and/.or term nated by
one or mgﬂg'@,@{ﬁnpﬁ{ﬁ%@@@gr é%&@ﬁeqqr'ﬁhiﬁﬁ?‘b, %@‘gbdfo ROt sigiliageQus)y) | aryl
(which |at ' lonally substituted by one or nore substituents
sel ected frléeﬁg%sgbgaﬁﬁé}g?og% cyano, nitro, N(R22a)R22b (in which latter
group R22a and R22b together represent C3 6 al kyl ene), Cl-4 alkyl and Cl-4
al koxy (which latter two groups are optionally substituted by one or nore

.hal o atsomsppeferred omPbufifis ofttﬂg%fl'ﬁfﬁoﬂ' Eluﬁ@t?cé%pi%le\?ﬁﬂhs @. 5 alkyl ene

(which "al kyl'ene group 1s optionally I nterrup y an 0 atom; R6

represents R réprefertd ), aliB1XwHivh ha&;@ Lg%g)ﬁﬁ lis %gg&i?a}l;l}fnsﬁg%dgﬁ@ﬁl dnfl/or

substituted by one or nore ‘substitue el ect cyano, nitro,

C, al kyl andrfilnhted kbyybne - 6 Qhidte’ Ero@@&fé‘dte@fﬁ@hﬂﬁ!ﬂ Roggw dfyPa and
R10b i ndependently represent Cl4 al kyl (optionally substitut %y one or
nor e subst isubetituted ai @l topdiohalbyn sebbtitusett! Fatl,| JC@)Rar, y ORI -N{RER*er group
i s optional Ié/ subsgi tsut ed by or nore substituents sel ected from hal o,

cyano, ni t r&E(OMNERR kyandarSdO%R, at Roxgpreseatc-GENORTerCEONIRYRAY | : R
represents Cl. 6 al kyl optionally substituted and/or term nated by one or
more suBst iFuShPRESel ected fromhalo, aryl, Cl-4 alkoxy and Het4: 1 6 APR
2064 WO 01428992 PCT/ SEOO/O@%M 12 R8 represents H, C,_6 al kyl (which
latter grodp i &ptilBAepangentipsiepreseay at each occurrence, H, C g “alkyl

(which latter group is optionally substituted and/or terminated by one or
more substituents selected from halo, cyano, nitro and aryl), aryl (which
latter group is optionally substituted by one or more substituents selected
15 from halo, hydroxy, cyano, nitro, N(R*)R*" (in which latter group R%
and R® together represent C,4 alkylene), C,, alkyl and C,, alkoxy
(which latter two groups are optionally substituted by one or more halo
atoms)), Het’, or R*, together with R®, represents C, alkylene (which
alkylene group is optionally interrupted by an O atom);
20 R® represents H, Ci4 alkyl, aryl (which latter group is optionally
substituted by one or more substituents selected from halo, cyano, nitro,
Ci4 alkyl and C, alkoxy), -C(O)R'2, -C(O)OR!® or C(O)N(H)R'®*;
R'® and R'® independently represent C,, alkyl (optionally substituted by
one or more substituents selected from halo and aryl) or aryl (which latter
25 group is optionally substituted by or more substituents selected from halo,
cyano, nitro, C,, alkyl and C, alkoxy);
R' represents C,, alkyl;
R’ represents C, 4 alkyl optionally substituted and/or terminated by one or

more substituents sclected from halo, ary!, C,. alkoxy and Het*;



and/or term nated by one or nore substituents selected from hal o, cyqrﬁoAF@nmm
nitro), -D-aryl, -D-aryloxy, -D-Hers, -D-N(H) C(0)Rl1la, -D C(0)R1", ,
toget her WQAUE represents Cos al kyl ene (which al kyl ene RETBSEI09945
optionally interrupted by an 0 aton); Rila and Rllb independently represent

Subsiitpont oy SefRsd BYCL, AEYwich! Rt HBLO AR Godtind° s o]
r epr esent s gddf RGilgRE B oBk G ﬂi&xlmﬁ infitd §BE€§E”&8HF11?K’) ﬁ;faﬁ{% atter

(optionally substituted by one or nore o groups) or ary

group is opindomiadd)y -Buisl, Igd aw:marﬁ gHRtEenhsCagjpeet ed from
Cl-4 alkyl, Cl1.4 a?lko%/@ hal omn(%yro and ‘cyano represen@ﬁ "hal o,
C1_3 al kyl ,or-m?ltageﬂnlﬂf )i R ¥Or sepregath e, ; il e%(whﬁ&ﬁﬁl‘kﬁ?%ﬁesgm@g i3
represents H, Cl al kyl or, together with , represents =0;

represensts dp;ioﬁﬁlﬁlyahieymptechgrad O(atptr)pnal |y substituted by one or nore
substituents selected fromcyano, halo, nitro, Cl4 alkyl and Cl, alkoxy),
or -E-Het 6;R'? andeB’8sindependently repidsght CG- alkyl (ophionallgr subsgnned i s
optionally substituted by one or nore substituents sel ected from cyano,
hal 0, nitr@nd/ariteaminagd bynanens mpro sydstituaito)eiected fiopd Makh, cyasp)) 2R16¢,
-C(ONR )R, fb or -C(NH)NH,; Rl6a to R16¢c independently represent C -(,
al kyl, or Nl@aapép%@@e@ﬁm Rl7a and R17b independently represent H or

TR P AR N S S VT ) %?oﬁeéio“ °
f“él( %) O&X anﬁlg rllt'g; rg(éfggtg(l)giﬁ aéﬁ%’i (o%%‘ronaﬁy sﬁ%’ﬂﬁﬁt’é&%ﬁ bR S8 more Pale ®

groups) or aryl (which latter group is optionally substituted by one or
more substituents selected from C;, alkyl, C,, alkoxy, halo, nitro and
Cyano); '
R? represents H, halo, C,; alkyl, -OR", -N(H)R™ or, together with R?,

15 represents =0;
R’ represents H, C, , alkyl or, together with R?, represents =O;
RY represents H, C,, alkyl, -E-aryl (optionally substituted by one or more
substituents selected from cyano, halo, nitro, C,, alkyl and C,, alkoxy),
or -E-Het5;

20 R™ represents H, C, alkyl, -E-aryl (which aryl group is optionally
substituted by one or more substituents selected from cyano, halo, nitro,
Cis alkyl and C,, alkoxy), -C{O)R'%, -C(O)OR'® -S(0),R!®*,
-C(O)N(R"™R!™ or -C(NH)NH,;
R to R!* independently represent C, ¢ alkyl, or R'% represents H;

25 R'"and R'™ independently represent H or C,, alkyl; |
E represents a direct bond or C,, alkylene;
Het' to Het® are optionally substituted by one or more substituents selected
from oxo, halo, cyano, nitro, C,, alkyl, C,, alkoxy, -N(R'"™:)R'®,
-C(O)R'™ or -C(Q)OR'™;



WO 01/28992 PCT/ SE00/ 01994 13 R ga to R1Sd independently represent Hg k40
al kyl or aryl; A represents -J-, -J-N(R19)- or -J-O; B represents -Z-,
-Z-N(R2) - WORRI2 Z-, -Z-S(On, -Z-O or NRO0)C(OO Z-; Bciseapnsments
Cl-4 alkylene; Z represents a direct bpnd or Cl.3 alkylene; n represents 0

or 2, R9 & Rl Qs ndependent |y represent, H or Cl-4 al kyl; when G
represents%ﬂ, égs iu?‘f]eﬁ)ﬁgg?ﬂ[hh Pfsgefﬂtﬁ'ﬁ é&r ?ﬁ@’&lo&ra,rﬂtihe par a- posi ti on
relative tg [t 5 of hnmen f B, when Grepresents N, R4 is absent
or repr eseﬁ%iggreg%fgl%’6{/‘@@6}@?6’66} 4 is selected from-0OH, cyano, halo,
nitro, Cl-6 al - 6_-al Koxy a6 O N 2f % 29) ) R22h, and/ or
ON(R22m) S( z-@*eﬁe'%’sz? e NE %Qn!\lﬁﬁﬁ?ﬁdeﬁ'ﬁwﬁpr LZQ e &

al kyl ; R41NKRmEéFO' agependently represent H. Mre preferred conpounds of
the invention inc uzi(g hose in which: R represents straight-chain or

. brancheg- chigeprQenRar!, S¥¢ldgel acyclic Cl-6 alkyl optionally interrupted by
oxygen and/ orﬁopt i onal’} ykgutt)lgf ituted and/or termnated by: (i) one or nore

hal 0 or - OR represdnts a dddcPbohd ior ONealRyRYL; sel ected from phenyl (which
| atter group i's optionally substituted by one or nore substituents

sel ect ed f mamephesents @ya2;and Cl, 4 al koxy (which latter group is optionally
substituted by one or nore halo atons)), Het', -C(ORSa, -NH) R6,
- C(O) N( Rs) RétlandRd® iepsqddmlyieptesdnk H or €, ,Rlkylepr esents - (O OR 7,
-C(ONR)R.Id or -S(02-C,_5 alkyl; Het' represents a four- (e.g. five-)
to ten- nenbdieddGrepesentsdi; € grioupe artio-airpimpadicalar, theypahepesitionons
sel ected from.oxygen, nitrogen and/or
10  relative to the point of attachment of B;

when G represents N, R* is absent or represents a single cyano group;

R* is selected from -OH, cyano, halo, nitro, C,4 alkyl, C,¢ alkoxy,

-C(O)N(RP)R™, -N(R®6)C(O)R**, and/or -N(R®™S(0),-C 4 alkyl;

R™® to R®™ independently represent H or C,, alkyl:

15 R* to R* independently represent H.

More preferred compounds of the invention include those in which:

R' represents straight-chain or branched-chain or part cyclic/acyclic

C,¢ alkyl optionally interrupted by oxygen and/or optionally substituted
20 and/or terminated by: (i) one or more halo or -OR™ groups; and/or (ii)

one group selected from phenyl (which latter group is optionally

substituted by one or more substituents selected from halo, cyano and

C,4 alkoxy (which latter group is optionally substituted by one or more

halo atoms)), Het!, -C(O)R*, -N(H)RS, -C(O)N(R®»R*, and
25 -5(0),-C,, alkyl, or R! represenis -C(O)OR’, -C(O)N(RHR* or

-S(0);-C.s alkyl;

Het' represents a four- (e.g. five-) to ten-membered heterocyclic group

containing one or two heteroatoms selected from oxygen, nitrogen and/or



1 6 APR 2U / WD 01/28992 PCT/ SE00/ 01994 14 sul fur, which group is 16 APR 2004
optionally substituted by one or nore substituents selected fromCl_2

al kyl and™OR@P?%1- 4 al kyl; RSa, Rsb and Rd i ndependent|y PEBSESENPIH, Cl 5
al kyl, phenyl (which latter group is aptionally substituted by one or nore

bstit | g&it 3 , | i, 1- 4
Z:Jk)sll | aggn I_@Eaﬁ%éggf‘a}ﬁ gﬁﬂpg@%gy g%{%g&gé?ég g%ﬁh%n?i ?ﬁéléigu%ﬂsﬁﬂlfp (tasg by one
or nore halsgleied"Bdin C 88 and HeY( pts a five- to ten-menbered

[ O EprA
het er ocycli c group cont i ni ng one 3r lt"'woﬁﬁet eroatons sel ected from oxygen

and ni trog@®, R¥ QRdIR&URNdépenadhdPebteseht!Is! iC Yt & BRy D{whRiHE
substituents sel ected from%_?g, t% Ctl) 2 al kyl a'!r%d H(Z(IP%/) -Cl{4g7vkyl; R6

repr esent s ltterGirbup! isyoptidadiyydubstitited byabie br gnots sulsstpénto elecled
substituted by one or nore cyano groups) or -C(OOC1L 5 alkyl; R

repr esefit s ffeim hakd Kyydropy| oyald, \pyaublidinylyt@d, alkyl endiGiatdloky (Which Het 4

represents a five- to ten-nenbered heterocyclic group containing one t5 or
two het er odattersgroep és pptiohaltyrsubsyigeted hydoms or aupre, haldiatdms)) @rHets;
optionally supstituted by one or nore substituents selected fromCl_2 al kyl
and - C( O) - Eetareprrsants dlvespo devmaembersd letarogyklic greup coptaisingtoneH, - OR'
or -N(HR14; 20 R3 represents H _R13 represents, H or phenyl (optionally
subst i t ut eQT BV hetespatagiseselectpd ¢ frome AREE Yk [Aggdt @kﬂrergeamwaﬁogm 5.2

RTINS S N A e T R
repres%ﬂ SC,f-aikilZa-n'H(-@(-O)-C,Z; %(k%;z-, or -Z-O (in which latter three

R® represents H, C,, alkyl, phenyl (which latter group is optionally
substituted by one or more cyano groups) or -C(0)0-C,  alkyl;
R’ represents C, alkyl optionally substituted or terminated by Het*;
Het* represents a five- to ten-membered heterocyclic group containing one

15 or two heteroatoms selected from oxygen and nitrogen, which group is
optionally substituted by one or more substituents selected from C,, alkyl
and -C(0)-C,, alkyl;
R® represents H or C, alkyl;
R? represents H, -OR" or -N(H)RY,

20 R’ represents H;
R represents H or phenyl (optionally substituted by one or more
substituents selected from cyano and C,_, alkoxy);
R represents H, phenyl (optiohally substituted by one or more Cyano
groups) or -C(0)O-C, ; alkyl;

25 A represents C 4 alkylene;
B represents -Z-, -Z-N(H)-, -Z-5(0),-, or -Z-O- (in which lauer three
groups, Z is attached to the carbon atom bearing R? and R?);
Z represents a direct bond or C,; alkylene;

G represents CH;



groups, Z is attached to the carbon atom bearing R2 and R3); Z reprebedft 14
direct bond or C1 2 alkylene; Grepresents CH 1 6 APR 2004 WD 01/28992
PCT/ SEOQ 3M@0U28982 R4 represents one or two cyano groups i RCTISEoadnO-
and/or, in particular, the para-positipn relative to B. Partrcularly

preferred ounds _of the invention_incl.ude those in which: epresents
strai ght - cm%?s%%ﬁéﬁ RYDLCYARD SHPS 10y iRei @i finsand/er, ’élpfﬂ'tl&ll

optionally | 0X and/ or optionally substituted and/ or

t erm nat ed ‘Eg}’sf‘? %B&ﬁg)uogél%\%%@gr o or -OR 5b groups; and/or (ii) one
group sel ected from phenyl (which latter group is optionally substituted
.by one or nore substituents selected fromhalo, cyan and to Cl -4 al koxy

(et °" o & RS9 reSteF Yy Aol e i itoRtp B @OS%%FE" ESSLE?'Z??’y
i Taront o Branarnd’ shamupag of ‘?“3?“%% 351 Pott) e Pl vdREL oy °
L0 or GG Gy ass 0P opdehongil g saBlgsigr o7+ o

represent s abdfor @'mlﬁatwﬁi}es@mo@ecdr_&c&‘ekﬂdl@ﬂﬁ' @Rp‘egf&ﬁﬁ tad/et (iiy Z- N(H) -

or -Z-O (in which latter two groups, is attached”to the carbor atom
beari ng R2oaad gRoyp aselectedr ds@nt phehyP (\allnlchl ¢medr, drdupsia eptsdatiycyano
group in the para-position relative to B.
substituted by one or more substituents selected from halo, cyano and
1o Cy, alkoxy (which latter group is optionally substituted by one or more
halo atoms)), Het!, -C(O)R¥®, -N(H)RS, -C(O)NRHR™, and

-$(0),-C,4 alkyl.

Especially preferred compounds of the invention include those in which:

15 R' represents straight- or branched-chain C,, alkyl (e.g. C,, alkyl)
terminated by -C(O)R* or -N(H)C(O)OR!%;
R* and R'® independently represent straight- or branched-chain C,4 alkyl
(e.g. Cy5 alkyl, such butyl (e.g. t-butyl));
R? represents H or OH;

20 A represents C,, alkylene;
B represents -Z-, -Z-N(H)- or -Z-O- (in which latter two groups, Z is
attached to the carbon atom bearing R* and R’, and represents Cp,
alkylene);
R* is a single cyano group in the para-position relative to B.

25 |
Preferred compounds of the invention include the compounds of the

Examples disclosed hereinafter.

Preferred compounds of the invention also include those in which:



Preferred conpounds of the invention include the conpounds of the ﬁmlﬁﬁ
di scl osed hereinafter. Preferred conpounds of the invention also incl

those in Y7 8WS89%%0 01/ 28992 16 R6 does not represent - C(OPIFHERLO4 R22a
and Rib do not together represent C3-61@al kyl ene. 16 APR 2004

PCT/ SEQQ Ojﬁﬂéogrﬁgter%gfé#ﬁegggﬁﬁfﬁg?m&he i nvention al so include those

which are not: tert- oXa-3, 7-diazabicyclo [3.3.1 ]

nonane- 3- caRBoxyd RE®:doot t8bB¥er fepresent C,, alkylene,

[(2S)-3-(4- cyanophenoxy)-Z-%y roxy%ropyl(]jui 9-0xa-3 , 7-diaza-

bi cycl o[ 3. 3. 1] nonane- 3-carboxyl ate; Preparation According to the
invention there is also provided a process for the preparation of
conpounds dtrefepteilit@npowrtiscdf the v alé@incleiCthosd whficirafoppound of
formula Il, 0 RA3 /1 R41 11 R4 wherein R2, W R4, R41 to R'", AL B and G
are as ber gerbritgl 8-baatylr@adxa-Iy7tdiazatioyeio[318. dhohmieBlaarbotylatd;lor R - L'
wherein L represents a | eaving group such as hal o, al kanesul fonate,

per f | uor oaletayles{{2Sp3atdecyamophesok y pRdtydrox poopy o-oxa+8, datiate or R230

bicyclo{3.3.1]nonane-3-carboxylate;

Preparation
10
According to the invention there is also provided a process for the
preparation of compounds of formula I which comprises:
(a) reaction of a compound of formula II,
fh
A\
15 R¢

wherein R?, R?, RY, R¥ to R¥, A, B and G are as hereinbefore defined,
with a compound of formula III,
RLL! 111
wherein L' represents a leaving group such as halo, alkanesulfonate,
20 perfluoroalkanesulfonate, arenesulfonate, -OC(O)XR?, imidazole or R¥0O-
(wherein R* represents, for example, C, 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



(wherein R' represents, for exanple, Cl.10 al kyl or aryl, which group§ A®R€]
opti onal | %Héubsti tuted by one or nore halo or nitro groups) and X, Rl and
R7 are as PLEHBRf ore defined, for exanpl e at between rooRCAMKEINEOILUX 1 6
APR 2001 WD 01/28992 PCT/ SEOQ' 01994 1y tenperature in the presence of a

sui tabl e b : e . b S enrk |
such as. sodrieoraze BLLSREs e SBBASHE € iR UBhmte, Gotasiiim " ©

di chl t f L L Ny di Rt hy] | i de, THF,

Fol Uene, wegaponat€ Bl Bl RS ShER ah Soafiin Ml A BaPBRetEe ner cor )
b) f NRVEHT i i ch - CLONXR

S0 N ey RO T 4, L RiotolsBde 2 ok BB O i e wn e e, R

R4, R4l to BuithAf n i nbef i i a
conmpound of for rrylc}loarﬁl\iﬂﬁlggh?{—lpig’ a{\?ﬁueer%e‘éf nh@él'gz’ %g%ggnissP%o%drM HQI@R& R and
. RSd, R ,5 R&thmtb]XopfrHixmSes mefeejmbef ore defined, for exanple under simlar
conditions to those described hereinbefore (process step (a)); (C for
conmpounds in which R represents C(O N(H) R8, reaction of a conpound of
formula I'l, as hereinbefore defined, with a conpound of formula VI, R -N=C
=0 VI wher dbh o8 ¢empeurtdsr of nfoefnaiz Idéf iwkidh ROrrepreseptse -Q{OhERIegn 0C and
reflux tenperature in the presence of an appropriate organic solvent (e.g.
WO 01/ 28992C(O)N(RHR™, reaction of a compound of formula IV,

O
s R Rt
R? R
N R4® R N\fo
R A"
8 L1 v
G
\

Rs
10 wherein R?, R?, R, R* to R%, A, B, G and L' are as hereinbefore defined,
with a compound of formula V,
R*-H v
wherein R* represents -XR” or -N(R»R* and R®, R7, R® and X are as
hereinbefore defined, for example under similar conditions to those

15 described hereinbefore (process step (a));

(¢} for compounds in which R' represents -C(O)N(H)R®, reaction of a
compound of formula II, as hereinbefore defined, with a compound of
formula VI,

20 R:-N=C=0 VI
wherein R® is as hereinbefore defined, for example at between 0°C and

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



1 6 APR Z% PCT/SEOQ' 01994 18 dichl oromethane), or via solid phase 1 00
synt hesi s_under conditions known to those skilled in the art; (d) rea@ér%%
of a conpmalfzﬁag? ormula VI1, 0O WVII wherein R and R4l t PGEBSENG1%4

her ei nbefore defined, with a conpound o¢ formula VIII, R4 wherein L2
represents fichRadd , o) : yl ate),
perfl uor oalcﬁignesuﬂln glr?g?g’u@; %gfgﬂggtﬂhggﬁaygm?ggwr %l&% RaowH®

ni trobenzenpgsd ElaNal en thohyenesul fonate or benzenesul fonate) and R2, R3,

R4, A, B and G are as hereinbefore defined, for exanple at el evated
tenperature (e. g. between 35 C and reflux tenperature) in the presence of
a suitable base (e.g. triethylam ne or potassium carbonate) and an

appropri at dprefition ¢fd vempotrd of faepilerVHy il e, di chl or onet hane,

chlorof orm di net hyl sul f oxi de, N, N-di net hyl formam de, a | ower al kyl

al cohol (e.g. ethanol), acetate or mxtures thereof); (e) for
conpounds of fornmula I | repre ts CH2 and R2 represents -CH or
-N(H)R4, reaction of a co la VII, as hereinbefore defined,

wi th a conpound of fornul 004 WO 01/28992 PCT/ SEGD 41994 19

I X

5 vl

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

formula VIII,
R2

R+A—L2

B
y Vil

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

ethanol), isopropyl acetate or mixtures thereof);

(e) for compounds of formula I in which A represents CH, and R?
20 represents -OH or -N(H)R", rcaction of a compound of formula VII, as

hereinbefore defined, with a compound of formula IX,



R wherein Y represents O or N(R14) and R3, R4, R14, B and G are as

her ei nbef ore defined, for exanple at el evated tenperature (e.g. 60C1@APR 2004
reflux) irwWole2gP2sence of a suitable solvent (e.g. a | onerpcaldyhombgeohol
(e.g. I1PA), acetonitrile, or a m'xturq of a | ower alkyl alcohol and
water); (f) for conpounds of formulg | ’n which B represents -7Z-0O,
reaction of a conpound of fornula X wherein R, R2, R3, R41 to R A and
Z are as hereinbefore defined,.wt conmpound of forrmula XI, OH XI R4
wherein R4 and G are as herei'nbefpre defined, for exanple under

M t sunobu-type conditions e.g. at/ between anbient (e.g. 25C) and refl ux
tenperature in the presence of a%tertiary phosphine (e.g. tributyl phosphine
“or triphenyl phosphi ne), an dzodi ¢arboxyl ate derilXative (e-g. 1 6 APR 2001
WD 01/ 28992 PCT/ SE00101994 20 /diet\hyl azodi car boxyl ate or

1,1 - (azodi car bonyl ) di pi peri dkhe d an appropriate organic solvent (e.g.
~di chl oronet hane or toluene); ( CF? ounds of fornmula | in which G
represents N and B represents -Z-0O ,"reaction of a conpound of fornula X

as hereinbefore.defined, wt a und of ;formulg X1, XL R4 wherein R4
and L2 are H_BeWé’?e nB@rgientsy |%§8@ ag! a#fyl gvg?ll'lbei%\e;éﬁ‘&( 0¥€aAd refl ux
tenperat ur ehér@i&b@?or@&%&%ﬁ? fg; e%&a?ﬁjﬁlg ag gle‘tv)ﬁgg tgr%p%'rausl%dl(g.?. 60°C 1o

reflux) in the presence of a suitable solvent (e.g. a lower alky! alcohol {e.g.

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

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

compound of formula X,

OH

10 wherein R, R?, R?, R* to R*, A arnd Z are as hereinbefore defined, with a

compound of formula XI,
OH

G ~
R4
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
1s  temperature in the presence of a tertiary phosphine (e.g. tributylphosphine

or  triphenylphosphine), an  azodicarboxylate  derivative  (e.g.



hydri de) and an appropriate solvent (e.g. NN-dinethylformam de); (h.?Gngﬁ 2004
conpounds of formula | in which R2 represents -OR13, in which R13

represent WO kyl, -E-aryl or -E-Herb, reaction of a cBEPSEMNIG
formula | in which R22 represents OH 4 th a conpound of formula XiII,

et o adiedIRERRa e G F Pﬁid?mﬁscaéﬁé»ﬂwépmaém%e@?ﬁ%ﬂ and E
282355&32%&&%?3@3 & SIER: (o8 Y ERR O HaRe R gSRAC 0P (TR (1) Tor

represents C, alkyl, -E-aryl or -E-Het6, reaction of a conpound of fornula
XV, 16 APR 2604 WD 01/ 28992 PCT/ SEGOD 01994 21 XIV R4 wherein R, R3, R4,

RA" to Rte OIBC%"H‘PS%L‘%O Ihﬁlr% eECfépr Qﬁ%ieﬁs“ d‘ﬁ} @S%gpound of

formula Xl I i ned, for ex At hetwe I ent
(e.g. 250 r | s (i.e.
in the %resg%e gahgﬁnggprorﬁ?%{{@ %f;gtg%‘ﬂm %(%Ea‘gpﬂe@ﬁb an é sul tabl e

or gani ¢ solavgithpduthddef frmRIDXIBU! f oxide or N, N- di net hyl formam de)) (the
skill ed person WI |1 appreciate that certain conpounds of fornula XV (e.g.

those in which O represents hal o)Lfay also be regarded as conpounds of
formula | as hereinbefore defined); (j) for conpounds of formula | in
which R2 represents -E-NH2, red n of a compound of formula XV,

XIi

R4
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

10 hydride) and an appropriate solvent (e.g. N,N-dimethylformamide);

(h) 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
I in which R? represents OH with a compound of formula X111,

15 R™*OH XIII
wherein R'™ represents C, alkyl, -E-aryl or -E-Het® and E and Het® are as
hereinbefore defined, for example under Mitsunobu-type conditions (e.g. as

described hereinbefore in process step (f));

20 (i) for compounds of formula I in which R? represents -OR", in which R®
represents C, 4 alkyl, -E-aryl or -E-Het®, reaction of a compound of formula

X1V,



E-IN3 XV R4 wherein R, R3, R4, RA1 to R A B, E and G are as herei tlﬂﬁ P‘ﬂrlﬁﬂh
defined, for exanple by hydrogenation at a suitable pressure in the
presence dVOa1/28%2APR 2001 WO 01/28992 PCT/ SEGO 01994 22 pedidraelb oy

catal yst (e.g. palladiumon carbon) ang an appropriate solvent (e.g. a

wat er - et hanol m xture); (k) for conpounds of formula I in which R2
represents -E-N(R14)R15 # represepts Cl.6 alkyl, -E-aryl

-E-Hetb, -C(ORl6a, -C(O OR Q) 2R16€ or C(O)N(R"a)R' 76, reaction of
a conmpound of forrmula I in T , &sents -E-N(H)R15 with a conpound
of fornmula XVI, Rda-LI XVi gpresents Cl1_6 al kyl, -E-aryl
-E-Hel6, -C(OR'", ;£(0OR1 2 \ C(O)N(R")R?b and R 6,
'R16b, Rl6c, Rl7a, RL Het ' ar ER"as her ei nbef ore defined, for
exanpl e under C ions scribed hereinbeforeR process step (a)); (1)
for conpounds of fofmiffa | in which R2 represents - E- N(R! S0&( O) N(H) R172,
‘reaction of a conpaund of formula I in which R2 represents -E-N(H)R15 with
a conmpound of formjla XVII, R'' -N=C= O XVI| wherein Rl7a is as hereinbefore
defined, for exarrp?vegunder conditions described hereinbefore (process step

(c)); (m for c@& ds of formula | in which R - represents
-EEN(H)[C(O J, NH2, ton of a compound of formula | in which R2
represents -E-NH2 with oxalic acid diam de, for exanple at between -10

wherein R!, R’, R*, R* to R%, A, B, G and L? are as hereinbefore defined,
with a compound of formula XIII, as hereinbefore defined, for example at
between ambient (e.g. 25°C) and reflux temperature, under Williamson-
5 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-
dimethylformamide)) (the skilled person will appreciate that certain
compounds of formula XIV (e.g. those in which L? represents halo) may
also be regarded as compounds of formula I as hereinbefore defined);
10
() for compounds of formula I in which R? represents -E-NH,, reduction of

a compound of formula XV,

R

XV

R4

wherein R’, R*, R*, R* to R¥, A, B, E and G are as hereinbefore defined,

15 for example by hydrogenation at a suitable pressure in the presence of a



and 25C in the presence of a suitable coupling agent (e-g. 1-(3-di ms\ialgylPR 2004
am nopropyl )-3-ethyl carbodii m de), an appropriate activating agent (e. (f

1- hydr oxy Bdh9628923z0l ), a suitable base (e.g. triethyl am rrT/SEV/094
reaction- inert solvent (e.g. N Ndinmephylformamde); 1 6 APR 2004 WO

01/ 28992 PCT[ SE00/ 01994, 23 ),. for conpounds,of forrmula | {n ich R2
represents sultégl':lm ﬁﬁf[\ﬂ-li?a(lﬁg&lﬁlioé‘ncaé éb %’Eﬂrﬁ&f"&’@rﬁ?nﬂ@rsﬁ’h‘f&&we-igﬁl whi ch
R2 represents, -E-NH2 w.t .conpound of forrmula XVII1, R23-0O C(= NH) NH2
XVI1I or art YBIEF&HAtoL g gllative thereof, wherein R23 is as hereinbefore

defined, for exanple at between roomand reflux tenperature, optionally in
the presence of a suitable solvent (e.g. toluene) and/or an appropriate

o AP B RS g AT AN
e A G 0, AN KR ook
2 SO P S R g i O
e o, e R P o I, o

reflex tenperature iRi*%tlhe presence of a suitable Bage (e.g. triethyl am ne,
pyri di ne or potassium carbonate), an appropriate organic solvent (e.g. THF,

di chl or onetwirereindR “aceiresents 0, ¢ allad -Evirgl -3t o (QMRET, aCEO)ORMbe
coupl i ng agent é{e. g. 1-(3-dinmethyl am nopropyl)-3-ethyl carbodiimde); (p)
for cornpoundOBR'Y or ri(@)NRNIMP: an&R PoREE RS RIYrRIHatid ERend

L! are as hercinbefore defined, for example under conditions described

hereinbefore (process step (a));

() for compounds of formula I in which R? represents
15 -E-N(RP)C(O)N(H)R'™, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XVII,
R™-N=C=0 XVII
wherein R' is as hereinbefore defined, for example under conditions
described hereinbefore (process step (c));
20
(m) for compounds of formula I in which R® represents
-E-N(H)[C(0O)],NH,, reaction of a compound of formula I in which R?
represents -E-NH, with oxalic acid diamide, for example at between -10
and 25°C in the presence of a suitable coupling agent (e.g. 1-(3-dimethyl-
25  aminopropyl)-3-ethylcarbodiimide), an appropriate activating agent (e.g.
1-hydroxybenzotriazole), a suitable base (e.g. triethylamine) and a reaction-

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



represents H, reduction of a conpound of fornmula | in which R2 and I?s
together represent =0 in the presence of a suitable reducing agent afhéIPR 1004
under appr¥Ba¥¥2reaction conditions; for exanple, for forrEsEdoEHs
conpounds of formula I in which R2 reppgsents OH, reduction may be

performed upder ¢m | d. r i,on candi.tions in the presence pf e.g. sodium WO
01128992 1 @AP&%O%E%“%EOS?M@P@% Eor%yd\"ﬁ&fi‘ aﬁﬁ arfeBISS¢MBri at e
or gani ¢ sol yel c far fo t] of ,C ounds pf. fo la,] in
whi ch R2 reﬁﬁ%ﬂ?&ﬂmeﬁ%gho{’héeﬁac{;)%gﬁ“ﬁdi %‘ﬂ 0 i‘t’féﬁiy 2enri ched
(or is asif? __b'g{ne‘g, ' o which R2 is attached,
.reduction m rﬁsee‘ﬁ%gr of rfe Mé%%é@ﬁ%?ﬂ!%f%ﬂ%?%ml e under conditions
known to those skill egPpoctha such as in the pigpence of horse |iver
al cohol dehydrogenase and I\Mﬂar by hydrogenati’on 1’n the presence of a

‘sui t abl e sobuin m{:wmai déNPAMEEMRELHT) wiREEhISE i41R6 8k b#é feinonn 1o

those skilled in the art; and for formation of conpounds o fal in

whi ch R2 reforesemiple Ht beteehi roonreandoeefes fenipeeatid NEpiomds in th
Wl ff-Ki schner conditions known to those skillcdli%d in 't hg art Jor bye

activating presencel efvarsuitable gplvemt (esgngolaene)apndiopr atappasgeiite GEMEN as
tosyl hydrazine) in the presence of a suitable reducing agent (e.g. sodium
bor ohydr i decagHlysidaigirreyaacidatoforasatple abdl mal® Xappr opri at e or gani ¢ sol vent
(e.g. a lower (e.g. C-6) alkyl alcohol); (q) for conpounds of formula I
in which R2 represents halo, substitution of a correspondi ng conpound of

agent. (1 o.©) $ot EORPRNHELOT fOTTIIR K iRvilg JPcmeresert waR, in sdoeh B v th-
(diethyl amr@ﬂ)&gﬂt‘;UECECS)iI{‘k“?O[&JP@OR“" or ~-C(O)NRY™R!'™, reaction of a
compound of formula I in which R? represents -OH with a compound of
formula XIX,
X XIX
1s  wherein R represents -C(O)R'®, -C(O)OR'™ or -C{O)N(R)R'™, 1}
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 in the presence of a suitable base (e.g. triethylamine, pyridine
20 Or potassium carbonate), an appropriate organic solvent {e.g. THF,
dichloromethane or acetonitrile) and (where appropriate) a suitable

coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide);

{p) for compounds of formula I in which R? represents H or -OH and R®
25 represents H, reduction of a compound of formula I in which R? and R}
together represent =0, in the presence of a suitable reducing agent and
under appropriate reaction conditions; for example, for formation of
compounds of formula I in which R? represents OH, reduction may be

performed under mild reaction conditions in the presence of e.g. sodium



(r) for conmpounds of formula I in which R2 and R3 represent H, A 6 APR 7004
represents -J- and B represents -N(R20)-Z- (wherein -N(R20) is attacheé to
the carboWQ¥¥$eari ng RZ and R3), reaction of a conpoundPET/SESMMA XX, 1
6 APR 2004 WO 01/28992 PCTJSEQQ 01994425 0 R4 /I ,RA1 RZ H-NRj XX

Eﬂﬁééhﬁdfobor%xﬁds %?eff ,aﬁi‘éaptr%aﬁ%teisﬂ%?&Cﬁ@ﬁ%ﬁcﬁl?éeiﬁﬁ%i?@ﬁééﬁ‘@ e
ref ) 10t hgﬁbbﬁilfﬁdnscgﬁ% £ w8, REpISTRE Oy Sere e O 11 oy
ntl RS t cgeLipund ts oBifrlcall) HACRRANGE R FISINE crpoflobPRE R e 1

ner ef nbef Ol st i Whieh CRPRUBftaBhed Ot R Xhay ObeOpertiiticel 1 B,

and R4 are as hereinbetore for exanple at bet room and refl ex

t enper ag ur en'z%mhﬁ@dlgf eﬁﬁrmngﬂe andel cobdiiolakaola: & tidse! dKilkéd i @€ ne,

pot assi um carbonat e “or tetrabutyl anmoni um hydr oxi de) and
art, such as in the presence of horse liver alcohol dehydrogenase and

NADPH) or by hydrogenation in the presence of a suitable solution-phase
(homogeneous) catalyst under conditions known to those skilled in the art;
and for formation of compounds of formula I in which R? represents H,

10 reduction may be performed either under Wolff-Kischner conditions known
to those skilled in the art or by activating the relevant C=0 group using an
appropriate agent (such as tosylhydrazine) in the presence of a suitable
reducing agent (e.g. sodium borohydride or sodium cyanoborobydride) and
an appropriate organic solvent {e.g. a lower (e.g. C,¢) alkyl alcohol);

15
(q) 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 appropriate halogenating agent (e.g. for compounds in which R?
represents fluoro, reaction with {diethylamino)sulfur trifluoride);

20
(r) 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 2 compound of formula

XX,



an appropriate organic solvent (e.g. a lower alkyl (e.g. alcohob% % &
APR 2001 WD 01/ 28992 PCT/SECE¥01994 26 (t) for conpounds of formul a Aﬁ 20
which R rePPEEERts -C(OXR, -C(ONRS)R5d or -S(O) 2RO, PEASEMMINS a
conmpound of formula XXII1, R45 0 R41 R43 R42 L2 R46 XXIII Ria 5 wherein Rla
represents -C(O XR , C(O)N(R$)RS 0(5 -S(O2R9 and RSd, R7, R8, R9, R41 to
R46 and L2 are as herelnbef- i , Wth,giconpound of forrmula XXIV, R2
d e as herei nbefore defined, for
exanple at i0 between room and perature in the presence of a

sui tabl e base (e.g. sodiumh A ate or potassium carbonate) and an
.appropriate organi crsol ven e} 9. adetonitrle); (u) for conpounds of
formula I which are xabis; dlnewnltrogeﬁﬁv -1 C | s derivatives,

oxi dation of the spetidi ng oxabi spi di ne nltrogen of a corresponding

. conmpound of fongulﬁll, In the presence of a suitable XX

R20
wherein R!, R?, R?, R®, R* to R* and I are as hereinbefore defined, with a
compound of formula XXI,

2
/L
Z

/T XX
S\

R4
s wherein R*, G, Z and L? are as hereinbefore defined, for example at

elevated temperature (e.g. 40°C to reflux) in the presence of a suitable

organic solvent (e.g. acetonitrile);

(8) for compounds of formula I in which A represents C, alkylene and R®
10 and R’ together represent =0, reaction of a compound of formula VII, as

hereinbefore defined, with a compound of formula XXT,
O

R4
wherein B, G and R* are as hereinbefore defined, for example at between
room and reflux temperature in the presence of a suitable base (e.g.
15 triethylamine, potassium carbonate or tetrabutylammonium hydroxide) and

an appropriate organic solvent (c.g. a lower alkyl (e.g. C,) alcohol);



oxi di sing agent (e.g. nCPBA), for exanple at OC in the presence of afg APR 2004
sui tabl e organic solvent (e.g. dichloronethane); 20 (v) for conpounds of
fornula | PEB9%Bre Cl1.4 al kyl quaternary ammoni um salt dRCNSRDOE®S in
which the alkyl group is attached to agxabispidine 1 6 APR 2004 WO
01128992 PCT/ SEO0/ 01994 27 nitrogen, reaction, at the oxabispidine
nitrogen, of a corresponding conpound of fornmula | with a conpound of

e ot e hdpdils, TSRS 1L GF, SHEL O hefbd 313, °
cxampl © a1 LSOINRIRCL B SO e Aol BEROABGEKRITL 0201

g. HPLC) in the presence of a suwtable Reounter-ion provider (e.g. NH4OAC);
to (w) conversion of opge RE%ubShi tueny to another using techniques well
known to those skilled™a_the€ ard;,_or (x)-Rftroductign of one or nore
(further) R4 substitudATs to the-arema}ift ring usi né&f chni ques wel | known
to those skilled in the gf ~Ng. nation). 15 Conpounds of formula Il
may be prepared by reaction of a:t"eorrpouer\Rfa formula XXVI, XXVI wherein
R4l to R46 are as hereinbefore defined, with a conpound of fornula 20 VIII

Synthest s oIS AR s CIOPER'™ STOMEROR Chr (S PR A B4 . cace o

conpounds qfs fpor qul k6 nei 'eie r -OH or
N( H) R14, wher’g’hmélzo |Rs ﬁ@‘?her%}f:n Seﬁrﬁ&?nﬁﬁlﬁ}t @ac‘g‘%l@ung gf
formul a | XfggmbhRrgxryef ore defined, for exanple as described hereinbefore

R2

R%A—NHZ

B

XXV

R4
wherein R?, R?, R*, A, B and G are as hereinbefore defined, for example at
10 between room and reflux temperature in the presence of a suitable base (e.g.
sodium hydrogencarbonate or potassium carbonate) and an appropriate

organic solvent (e.g. acetonitrile);

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

suitable organic solvent (e.g. dichloromethane),

20 (v) for compounds of formula I which are C,, alkyl quaternary ammonium

salt derivatives, in which the alkyl group is attached to a oxabispidine



25 for the synthesis of conmpounds of fornula | (process step (e)). 11@1@5'?{101.
200& WD 01/28992 PCT/ SEQCQ 01994 28 Conpounds of formula IV nay be
prepared BYO%¥3¥P2on of a conpound of fornula I, as hereirtesEmmigefi ned,
with a conpound of formula XXVII, LI-C-L1 XXVII wherein L' is as

her ei nbefore. defined, and in be the _sane or

ich the.two L', groups_.may
different, BERnriSPEH Bbt %er? 1SR4 ef]iltﬁ‘gg%rrﬁérét GPEESPPRAIRE pr esence
of a suitab ket.nyl am ne or t assi rbonate) and an
appropri at eéogyggﬁlfdcégm{iw 2 GOIVRRRd BEPorH}"aﬁﬁgawet hane). Conpounds
of formula VIl may be prqga_rad by reaction of a corrpound}ggvforrrula XXVI,
.as hereinbefore defined, W a conmpound of forrmula II1, her ei nbef ore

defined, f : %ﬁg b ' t hesi f

cgrrlpgﬁnds 8&15111 or mu Zir‘?p%fpr ocred§§e%}<gg%§g;l?ﬁsgé ,%Mf‘% réSBBz%‘%fa%S"&ajﬂgounds of

f | a VI | | | . |

W s er c ASSlOndle draRE AN ohae ok MxahiFle Al rbOnCte SRS T O e
t hesi Qs i t f

Formila i I ehaeobaprobHAME orbabid BNEEEts B! oMo oI

al t er nat i vefollobedpsye parifidation (&sigg] og. qﬁpacqqﬁp@le%.é?&%f Qr $WitaBleXVI . as

her ei nbefore defined, with a conpound of formula as herel nbefore
defi ned, fmouﬁmﬁph@raﬁiddBGa:Fi bEd,@Ac nbefore for the synthesis of
conpounds of formula IV, followed by reaction of the resultant
Intermediate with a conpound of fornula V, as hereinbefore defined, for
exanpl e as described hereinbefore for the synthesis of conpounds of

for mul a0 () s6axersioneyf que) R’ substipeentde aopthico usngaevhniquesaywel dapmepar ed by

standard techni qu For  exanpl e, conpounds of fornmula VIII in which:
to wos%s ed In the an;g? P

(x) 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).

15 |
Compounds of formula Il may be prepared by reaction of a compound of
formula XXVI,

XXV

wherein R* to R* are as hereinbefore defined, with a compound of formula
20 VII as hereinbefore defined, for example as described hereinbefore for the
synthesis of compounds of formula I (process step (d)), or, in the case of
compounds of formula II wherein A represents CH, and R? represents -OH
or N(H)R™, wherein R" is as hereinbefore defined, with a compound of
formula IX as hereinbefore defined, for example as described hereinbefore

25 for the synthesis of compounds of formula I (process step (e)).



1 6 APR 2004 WD 01/28992 (1) PCTISE00101994 29 B represents -Z-O ”ﬁt{ AlP? 2004
prepared by coupling a conpound of formula X, as herei nbefore defi , to
a compound@PUE8hul a xxvH , L2-Z-C(R2) (R3)-A-L2 XXVII| 5 RGTSEsDN1982, R3,
A, Z and L2 are as herei nbefore definegg and the two L2 groups may be the

coupl ing & e@m°5%$3%%$mﬁ§reseﬁ5%&ﬁ%eﬁ§é&m' BRSBR 6 rob ar e
5000 - & o} ol b Bl G SRS éﬂ*ﬁ%@%&%@@ﬁ@@a&‘?ﬁmlﬁ ¥5Wyi ng gr oup

(e.g. -OH or hal o) ad , R3, A and L2 are as tnbefore defined; in
bot h cases, under cond&f@ns which are wel | known t)gxt%se skilled in the

g(r)';.h Z?eg(r)re‘g@%teﬂlls—{“ Eéée)%%@ ot g#-@]éw agfdéﬁr epr esents &(% %¥R§pgpng3
by reagtiqp qfe asaﬁﬁapeynéifféreﬁerw Sexiiiffle M&e@nABPCZ%E YO/ 28992

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

potassium carbonate) and an appropriate organic solvent (e.g. toluene or
dichloromethane).

10 Compounds of formula VII may be prepared by reaction of a compound of
formula XX VI, as hereinbefore defined, with a compound of formula III, as
hereinbefore defined, for example as described hereinbefore for the
synthesis of compounds of formula I (process step (a)), or, in the case of
compounds of formula VII wherein R! represents -C(O)N()R?, with a

15 compound of formula VI, as hereinbefore defined, for example as described

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

Compounds of formula VII wherein R! represents -C{(O)XR’ or
-C(‘O)N(RE‘)R5d fnay alternatively be prepared by reaction of a compound of
20 formula XXVI, as hereinbefore defined, with a compound of formula
XXVII, as hereinbefore defined, for example as described hereinbefore for
the synthesis of compounds of formula IV, followed by reaction of the

resuliant intermediate with a compound of formula V, as hereinbefore

defined, for example as described heremnbefore for the synthesis of

25 compounds of formula I (process step (b)).

Compounds of formula VIII may be prepared by standard techniques. For

example, compounds of formula VIII in which:



PCT/ SPOCO' 01994 30 wherein R4 as is hereinbefore defined, but pref er‘pEIA}zR 7004
conprises a sin ortho- or para-directing substltutable group, such as
hal o, wt hWQ&é@g??Pc anhydri de under standard Fri edel - Cr af trcTosRob@idogn
conditions, followed by: (i) reducti ;?Of the resultant internediate

(whi ch may ant Wo- S rocess onversi an of the term nal
hydr oxy gro t% Hpr iﬁﬁ%ﬁz‘@f guiy Qfe‘in‘?ﬁ’ qqlpﬁﬁﬁe%s%?‘?lx’“(q d; of
conversi on of u a f which ste arri ed
out under COI’ldlﬂﬁg@i %Qgr@e %Ie %ﬁo&ﬁhn?cg ) %ﬁ?é’ép@%dl "@ fqrﬁn Whe art.
Conpounds of foxWﬂ\%VI Il in which A represents Cl1-6 al kylene, B
represents a direct Wond or Cl4 al kyl ene, R2 and R3 independently

represent Hor O _6 af ky Igg@awqjt hat when A r eprRSATt S Cl al kyl ene and

15 B represents a Si ngl e and R3 both repreésent and G represents

CH, may sbe prepghefiPRICRAPAI @aﬁd@”ﬂ@%%&émﬁ@f@%'d@ﬁﬁéﬁ%nd i) n38<XB .

wherein Hal represents tiuord, chloro, brono or iod

her ei nbef ore def grfipsimabé eiPQHAE 0P Hiff@EAlIr XXXC, Rea R3a 20 HaI --My Bb
XXXC wherein R--a and R3a represent H or Cl-G al kyl as appropriate, A

represents a direct bond or Cl_4 al kylene, Bb represents a direct bond or
C, _4 al kyl ene,
(2) B represents -C(O)N(R™)- may be prepared by coupling a compound

of formula XXIX,
R20
H. N

XXIX

10 R
wherein G, R* and R are as hereinbefore defined, to a compound of
formula XXX,
L’-C(0)-C(RH(R?)-A-L? XXX
wherein L’ represents a suitable leaving group (e.g. -OH or halo) and

15 R?, R?, A and L? are as hereinbefore defined;

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

art.

20 Compounds of formula VIII in which A represents -(CH,),-, R? and R? both
represent H, B represents -CH,- and G represents CH may be prepared by

reaction of a compound of formula XXXA |

oL
R4



and Hal, R22 and R3 are as hereinbefore defined, or with a vinyl nagrespum
hal i de, for exagrhpl e at between -25 C and roomtenperature 2s in the
presence WP UMWt abl e zinc(11) salt (e.g. anhydrous ZnBr 2PCTEEOMOHIAPR
2004 WO 01/28992 PCT/ SE00/ 01994 31 appropriate catalyst (e.g. Pd(PPh3)4 or
Ni (PPh3) 4) 2 heact:l gn-i: o) |1C I tol e or

di et hyl et fe ?‘ﬁf%| ?gdléeg‘ré%‘%/‘ﬂs%f")“’r‘ieﬁ@ﬂo ofr(‘%?’%%g&egﬂﬁn;ggﬁ’?siahﬁ di at e,
in the pre e Qf ' e s a i a (e.qg.
bor ane- a1 neret oA irie® suBRIAReICTeri SRt B IS0 gk SERL R L Pt
THF, or a pj Igfe'i' ghliard FrikgoiCafkd : - t g rape adduct
wth a suita %H(gexl? |s;§ng g%gg%dggcg?ﬁgsg‘&lgﬁ%gﬁ%ﬁgﬁé)f?ﬂgn (@P’i)

conversi ongpf t Renchis| of e eEhlo AntinRide LR o ’  tions
known to tfggse S iICI ed 1n the art. Oorrpounclis o) orrru?gqéﬁ Ial Q\I)vﬁ Ich A
represents a di pagdes)ond or Cl-6 alkylene, B represents C2-4 al kyl ene, R2
and R3 independently represent H or C 1-6 al kyl and G represents CH may be
prepared byiixoupbmvegsion oﬂh@mﬁmmunydrokyrgmh? XA Rpptépriate -LAlrolE; XXXD
wherein A" represents a direct bond or Cl.6 alkyl ene, represents a
direct bond orafl, i patdsgdgne, and R and R3' are as herei nbefore defined,
or a termnal al kyne equival ent thereof, with a conpound of fornmula XXXB
as 20 her e(iiibef corversibn of @pe Rt growpntpl anoheter st andard net al - cat al ysed

vinyl ation conditions, such_as Heck conditions (for' exanple in the
all of which steps may be carried out under conditions that are well known

10 to those skilled in the art.

Compounds of formula VII in which A represents C,, alkylene, B
represents a direct bond or C,4 alkylene, R* and R’ independently
represent H or C, 4 alkyl, provided that when A represents C, alkylene and
15 B represents a single bond, R* and R? both represent H, and G represents

CH, may be prepared by coupling a compound of formula XXXB,
Hal

XXXB
R4
wherein Hal represents fluoro, chloro, bromo or iodo and R* is as

berembefore defined, to a compound of formula XXXC,
R2a R3a
XXXC
Hal—l’\»‘lg\Bb " P

20
wherein R* and R* represent H or C, 4 alky! as appropriate, A® represents
a direct bond or C, alkylene, B® represents a direct bond or C,, alkylene,
and Hal, R® and R’ are as hereinbefore defined, or with a vinyl
magnesium halide, for example at between -25°C and room temperature

25 in the presence of a suitable zinc(Il) salt (e.g. anhydrous ZnBr,), an



presence of suitable palladiumcatalyst system (e.g. Pd(QAc)2 and 0-1 6 APR IZ]BDI.
tol yl phosphi ne), for exanple at between roomand reflux tenperature ih the
presence OVOAQ1E#9t abl e solvent (e.g. THF, DVF, dinethyl et persEdGotosd uene,
wat er, ethanol or m xtures thereof) an)q optionally in the presence of an
appropriate base (

e.%. riethylam nﬁéﬁp or,._where the reaction js carried
out using PRPEPRIIA &qaiéﬁﬁﬁe(e-&rncféﬁp T icRPh)d| and & HEacCtign-ineFe  known
to those skilled in the art or exanpl e. be e 00 nd reflux 1 6 APR
2006 WO 0197888%Sobrentdedy, k@&OISQDQthg@i‘téﬂﬁthgﬁn?Qﬁ@Wg& B¥ence of a

sui t abl e sol.vent rreet hé{'aa her, toluene, .water, . ethanol

or nixt Hes.i)[ herrggﬁ?go%ﬁk'%%wpginé tFe.ulb.mijéqsﬁW%Hf Achitahle I )
zlé"kLSBSer D |nL odforths °f gﬁPg%nge\?%Lwﬁ%ie)&lﬁ@Pﬂ?%Ziﬁéf  Srde RSl aﬁﬁ IC
Support &4 pal | adPHe A SRb G OSoly Bl Tt AR T, e 00 b

room tenper at ur epidyrd @&ffgsence of a suitable solvent (e.g. a | ower alkyl
al cohol, such 10 as rretﬁ nol); and (ii) conversion of the OH group to an

2 | _m . ot 9 il
group, yiler padstidd @Pshe '&@%Yﬁngcc’?dlg)ﬁ?%sd)ﬁ'ﬁt{ Wiith 'ansﬁlﬁ%l@%m_?@@oun S o

formula VII1 in which the group -A- -B- represents 2) 3-11
may be prepared agent Iig:[ sediugf pérbeestegsia@ndi ng conpound of formula VIII in
whi ch t he group -A—C? )(R3)-Bl-) represents -(CHz)! _9- with diethylnmalonate

using standdid romnversioresdferths yreshitiigs OFolgrowgedtobyan (L9 grespictnder of the
resultant intermedi ate; and (ii) conversion of the term nal hydroxy group
to an dppropri atcendtiapsdmown Rothose iskidiedvinithe ast.eps may be carried out
under conditions that are well known

Compounds of formula VIII in which A represents a direct bond or C,

alkylene, B represents C, alkylene, R? and R independently represent H

or C,¢ alkyl and G represents CH may be prepared by coupling a

15 compound of formula XXXD,
2z R3a
XXXD
HO Ab Be P
wherein A’ represents a direct bond or C, ¢ alkylene, B represents a direct
bond or C,, alkylene, and R* and R* are as hereinbefore defined, or a
terminal alkype equivaleht thereof, with a compound of formula XXXB as
20 hereinbefore defined, for example under standard metal-catalysed
vinylation conditions, such as Heck conditions (for example in the
presence of suitable palladium catalyst system (e.g. Pd(OAc), and o-
tolylphosphine), for example at between room and reflux temperature in
the presence of a suitable solvent (e.g. THF, DMF, dimethyl ether,
25 toluene, water, ethanol or mixtures thereof) and optionally in the presence
of an appropriate base (e.g. triethylamine)), or, where the reaction is
carried out using a terminal alkyne, under coupling conditions that will be

known to those skilled in the art (for example at between room and reflux



to those s

killed in the art. Conpounds of fornmula VIIIl in which A

represents Cl1L 6 al kylene, B represents -Z-N(R20)- (in which latter
is attach®® UeE8Me carbon atom bearing R2 and R3), G reprePemsEodiioand Z

and R20 ar
conmpound o

e as hereinbefore defined, ;gay be prepared by coupling a

XXXE, mEi%nfBgfhEﬁlegHb%vB\cg%fg%i gc%)rlgégg %@5’3’&‘ E@g""wﬁ&iﬁ?ﬁﬁdﬁf

represents
defined, f
to those s
toan L2 g
exanpl e,

carried ou
p-t ol uepes

0, R2.,and,R3 are.as herei nhefore
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yifonyl chloride in the presence of a suitable base (e.g.

triethylamne) and an appropriate solvent (e.g. dichloromethane), a

optionally

at 10 between O.

i ntermedi at e hydxampleChNBRUpELsené® GE QU Seitatle sfu?gattba pallabiiid dﬁ*ﬂeilg

represents
represents
XXXF R4 wh
XXXG R2
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15

20

25
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a direct” bond or  Cl1-6 alkylene, B represents Cl4 alkyle

N mayge.ge Bdr ep IO, by B/ Uk exangple amnoend tehpétitel ia

erein R4 is as hereinbefore defined, to a conpound of for

R3 L2the presence of a suitable solvent (e.g. a lower alkyl alcohol, such
as methanol); and

(i)  conversion of the OH group to an L? group, under conditions

known to those skilled in the art.

Compounds of formula VIII in which the group -A-C(R?*)(R%)-B- represents
~(CHy)s.,- may be prepared by reaction of a corresponding compound of
formula VIII in which the group —-A-C(R*)(R?-B- represents —(CH,), o~ with
diethylmalonate using standard malonic ester synthesis, followed by:

(i) reduction of the resultant intermediate; and

(i)  conversion of the terminal hydroxy group to an appropriate L* group,
both of which steps may be carried out under conditions that are well known

to those skilled in the art.

Compounds of formula VIII in which A represents C,, alkylene, B
represents ~Z-N(R™)- (in which latter case, Z is attached to the carbon
atom bearing R? and R*), G represents CH and Z and R® are as
hereinbefore defined, may be prepared by coupling a compound of

formula XXXB as hereinbefore defined, to a compound of formula XXXE,
RZ R3

RZO
| >< XXXE
OH
H/N\Z Ac/

LALER 200
formul a

known
gr oup
(for
may be
and

nd
xanpl e
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A
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A XXXG wherein B represents a direct bond or C1_3 al kyl ene and A", 1"@?&”&'%0&
R2 and zo R3 are as hereinbefore defined, for exanple by reacting th
conpound JYOPHREMI a XXXF with a strong base such as butyl Ipctisgésness phenyl
lithium (e.g. at -60C, in the presenc§3 of a polar solvent, such as THF),
fol |l owed X?é( addition of the deprotonated interne iat? to a 3(‘:orrpound of
fornul a Beredn oA Skepressnss (g rikeBe etk 6f BRUsuRf atnde Bl atenes (such as

THF). 25 WQ 01/28992 1.6 APR 2004 PCT/ SEOQ 01994 34 Conpounds, of formul a

VIT1 in whi el F@ﬁ?é&@ﬁ?@, for example At ﬂiﬁ‘@t terppgipRE e ler epnditions whi ch

R13 _alkyl, -E or - E-He | ively_b d

by react | orb Knoxghl iosh rSiRlta bl tia art RuloWeg, By nEeRGrEOBeP! Hbe w th a
d of | | 5 XXX| .5 wherein R . R4 RO5. d G

er o1 nbet or WARERY ot Pian EXERaik hoet SURER Gl eosRskiedlinate & °5™°

250 and 1 efd Worl GARGE Wherd fhd Eelgrgl{lé%?ggtgﬁpsﬁgﬁqlﬂg af{hge(?og,ﬁ,%mﬁgﬁ g.

pot assi um car bonat e) fand an appr op
(2 aroup (1 nbr SArREFPuY SRXBRNAR el i Brtmldiut ByghOC LoRBbIM S Thar
ot epar ed | 1 BCRor e e e B Su oI5 b By [T T
the art. Farietiydamine) smimounapropriateS sbiveful(@.g X dichi¥firkdthane), and
optionally in the presence of a suitable catalyst (e.g. DMAP, for example at
10 between 0.1 and 10% (w/w) (e.g. 1% (w/w)) relative to mass of the

intermediate hydroxy compound).

Compounds of formula VIII in which A represents a direct bond or Cis

alkylene, B represents C,, alkylene and G represents N may be prepared

15 by coupling a compound of formula XXXF
CH,

\ XXXF

N R4

wherein R* is as hereinbefore defined, to a compound of formula XXXG,
Rz R
XXXG
L~ pe at

wherein B® represents a direct bond or C, ; alkylene and A, L2, L%, R? and
20 R’ are as hereinbefore defined, for example by reacting the compound of

formula XXXF with a strong base such as butyl lithium or phenyl lithium

(e.g. at -60°C, n the presence of a polar solvent, such as THF), followed

by addition of the deprotonated intermediate to a compound of formula

XXXG (e.g. at-65°C) in the presence of a suitable solvent (such as THF).

25



(1) B represents -CH 20 and Y represents 0O nay be prepared by reaclt!%grg?e ﬂﬁ]&
a conpound of fornula Xl, as hereinbefore defined, wth a conpound o
formul a XQ0L/2099 | 20 wherein R and L2 are as herei nbef 8C&/S#ed/oned, for
exanpl e at elevated tenperature (e.g.ybetween 60C and reflux tenperature)

in the presence of a_suitapl se (e.g. ,potassium carhonate or OH) 16
APR 200 WOUPIIDGITGS @6&@% gﬁfgém%hlcgné awraw%ﬁﬁi aﬁql%aﬁqi sol vent
(e.g. acetonitrile Qj uene/ water,), or as Qth i se descri kn_the prior
art; or (ZYQH@S?%rQEent@ ,l\égﬁe}ﬁle&eéﬁ?@ Qlﬁoﬁkﬂat'ﬁmg?rc,ﬁﬁg‘:talw ene, s
-Z-N(R20) -, ,-Z-S n,or -Z-0, {in Lch, .in _each case, .th I -7
represents a&ﬁ%“&%ypﬁr{g_eﬁ?’iegcﬁ%ore?ﬁ I%Qf@aFB@ROB'E@rﬂ?b@mm% }gﬂ)’ $hd v
represents, 0 e prepayed: r | 0 f C nd of formula XXXII1A
or XXXIII BPG%M?W% W%%Weﬁml%g%r esents -Z3-N(R2),
-Za-S(On- or -Za-O (in which pouRS Za represents a direct bond or C1-3
al kyl ene attached to the carbon{atom bearing R3), and Bb, R4, R20, G and n
are as hereinbefore defined, fofxe 4) At between -15C and room
tenperature in the presence oB a suitab reduci ng agent (e.g. 15 NaBH4)

and an appropriate organi c solivent (e.g. THF), II owed by an internal
di spl acenent reaction in thG ultant internmedirate, for
\ Rs
5

wherein R?, R*, R, B and G are as hereinbefore defined, for example at
between ambient temperature {(€.g. 25°C) and reflux temperature in the
presence of a suitable base (e.g. potassium carbonate) and an appropriate
organic solvent (e.g. acetonitrile), followed by conversion of the ester
10 functionality to an L? group (in which L? is as hereinbefore defined),

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

Compounds of formula IX may be prepared in accordance with techniques
which are known to those skilled in the art. For example, compounds of

1s  formula IX in which:

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

a compound of formula XXXII
3

R
XXXIl
L2 0

wherein R and L? are as hereinbefore defined, for example at

20

elevated temperature (e.g. between 60°C and reflux temperature) in

the presence of a suitable base (e.g. potassium carbonate or NaOH)



exanpl e at roomtenperature in the presence of a suitable base (e.g.q1g APR 2004
pot assi um car bonate) and an appropriate organic solvent (e.g.
acetonitriW@ypl2892 (3) B represents a direct bond, Cl.4 al kylcarsoo1994
-Z-N(R2D)-, -Z-S(O.,- or -Z-0- (in wﬁ]ch, in each case, the group Z
represents CIL., aéokyl ene attached to the cgvrlebon tom bearing. R3) and Y
represents 0 meBPhe 4! 6 ABPRDIFIE  QUEIMG 2$9OEDPCTIEE-0OAGTPIUTHE  oF epar ed

by oxi dation of conmpound of fornmula I or | VB, R3 XXXI VA XXXI VB
wherein R . Ra, ORFRERRER & a5 Ehdbvite Ercaladinda ot i n the o
presence of a suitable oxidising agent (e.g. nCPBA), for exanple by
refluxing in the presence of a suitable organic solvent (e.g.

Cla ol kyl end 20 ofPREat TR Tl e ;%aﬂkgs%%%fﬂéﬁ&?vhﬁﬁéfii%fsb

- I wh ' - : - '

C%Eﬂ Ao of B AR g SOk Phufa %@hﬁﬁl’dﬁfﬁﬁ%ﬁ»@@iﬁ%@%ﬁ;g?i 0

At tached (o 1 ha Barbbn Grom B, A do bR Rl ERRE pRaring Ky dha! 1 °Ne
Y represents O may be prepared by reduction of a compound of

formula XXXIITA or XXXIIIB,
Br o
] B
O Br
G\ G\
R4 Ré
XXXINA XXXHIB
10 wherein B* represents -Z*-N(R*), -Z*-S(0),- or -Z*-O- (in which

groups Z* represents a direct bond or C,; alkylene attached to the
carbon atom bearing R®), and B®, R*, R®, G and n are as
hereinbefore defined, for example at between -15°C and room
temperature in the presence of a suitable reducing agent (e.g.
15 NaBH,) and an appropriate organic solvent (e.g. THF), followed by
an internal displacement reaction in the resultant intermediate, for
example at room temperature in the presence of a suitable base (e.g.
potassium carbonate) and an appropriate organic solvent (e.g.
acetonitrile);
20
(3) B represents a direct bond, C,, alkylene, -Z-N(R¥)-, -Z-S(0),- or
-Z-O- (in which, in each case, the group Z represents C,, alkylene

attached to the carbon atom bearing R®) and Y represents O may be



R & Gand L2 are as hereinbefore defined, for exanple at between Olcﬁﬁ?ﬁjf[&[]b
reflux tenperature in the presence of a suitable base (e.g. sodium

hydr oxi devO &/23%83pr opri ate sol vent (e.g. dichl oronmethane, PEAYSEO)/OIIN4 A

m xture thereof) and, if necessary, a phase transfer 20 catalyst (such as
tetrabutyl ammoni um hydrogensylfate) 1 6 APR 2 01/ 2 / SECQ 01994
37 Conpounds Bfe%?‘;n]'utl"‘)é &uaas}%eo rd& gTBRCY apl%s%a % At er
conmpounds of fmgBl (see, for exanple process steps (a) to (e)).
Compounds of f XIV may be prepared by replacenent of the -OH 5 group
of a conpound of formula | in which R2 represents -OH ysth an L2 group
under conditions that are known to those skilled in thg art. Conpounds of
formula XV in which E represents a direct bond may be lgrepared by reaction
of a conpound of for ™ ich R2 represents - wi th a conpound
of formula XXXVI, R26H(0) 2CLH XXXVI wherein R26 repgtesents G .4 al kyl or
aryl (which two grou tionally substitutedlhy one or nore
substituents sel ectédl f Nom C-4 al kyl, hal o and , for exanple at

bet ween -10 and 25C\ e presence of a suitabl ol vent (e.g.

di chi oronet hane), fo RAYy reaction with a sui grce of the azide
ion (e.g. sodium azide), for exanple at between anbient and refl ux

tenperature in the Pr 658064 of an appropriate sol VM\? g. NN
di mret hyl f ormam de) and a suitable base (e.g. sodiu %gencar bonate). 20

Conpounds of fgQrmnul.a | tgrnatively be.prepargd b eaction of a
coggoﬂnd of fo?‘vr]flﬁfe&n\#‘?'/, ﬁg'gfﬁerfg{ ﬁ%‘i:‘(\ér%%dgﬁ ilﬁé@,%%ﬁfotrﬁ %efiﬁ;oi?naleof
Formul 8 XM dsbhé8Va 'sultable oxidising agent (e.g. mCPBA), for example by

refluxing in the presence of a suitable organic solvent (e.g.

dichloromethane); or

(4) B represents -Z-O-, in which group Z represents C,, alkylene
10 attached to the carbon atom bearing R?, and Y represents -N(R'),
wherein R represents -C(O)OR'"® or -S(0),R'*, may be prepared

by cyclisation of a compound of formula XXXV,

ZP
L2 R3

0

R4
wherein R'" represents -C{(O)OR'® or -S(O);R'*, Z° represents
15 C,. alkylene attached to the carbon atom bearing R? and R?, R*, R'®,
R, G and L? are as hereinbefore defined, for example at between
0°C and reflux temperature in the presence of a suitable base (e.g.
sodium hydroxide), an'z-lpl;ropriate solvent (e.g. dichloromethane,
waler, or a mixture thereof) and, if necessary, a phase transfer

20 catalyst (such as tetrabutylammonium hydrogensulfate).



1 6 APR 2004 WO 01/28992 PCTJSE00101994 38 wherein R3, R4, A B, E g?gﬁiﬂi
L2 are as herei nbefore defined, for exanple under anal ogous conditig)rq £
those desovObwesdberei nbefore for the synthesis of conpoungget@&geh o9yl a |
(process step (d)). 5 Conmpounds of fornula XX nmay be prepared by renoving
an optionally substituted benzyl oxycat’bonyl unit from (i.e. deprotecting)

a corresporﬁl@mgoumbrr@(ﬁufmnuﬂafﬁrmhﬁ be i preparech iB repmedantfashion to
-N(R2) C(O) OCH2- and A_represents J, wherein R20 and J are as herei nbefore
defined, fd&ompoangs of formaa Idseriifor example procassestepsolan to el hose skilled in

the art. 10 Conmpounds of fornmula XXIIl may be prepared by reaction of a
conpound of formula XXXVH, RA6 R a N XXXVII|I R45 wherein the wavy bonds

LSﬁLE: ana roribangs f sﬁ%ﬁﬁrm?ﬁg%é‘%a% berehRtche remRerbent of fhe CéHS?:E'nS a
[ 1), i . g. I ,
oxanpl € Sat Bt iptrasoet omdlatoh yRich R Sprssedien f S‘ﬁ‘ﬁﬁagﬁ Thor opri at e
Cesulting aerappderopdiaie b AR 1y Boe SBKTIR AR 207 < "B

her ei nbef ore defined, under conditions known to those skilled in the art
(for exanple, in the case where L2 represents iodo, reaction with iodine

at bet ween amaRd drefdrid KVCLRMS, I rLhesaieseaRee: Bind ik B0 ©

solvent (e.g. chloroform water or a m xtur er eo

formul a XXptépat@y b featficH iofed ¥oRHoRh@RsK ftniifa TERCWhAth R? represents

10 -OH with a-compound of formula XXXVI,
R¥S(0),Cl XXXVI

wherein R™ represents C,4 alkyl or aryl (which two groups are optionally

substituted by one or more substituents selected from C,4 alkyl, halo and

nitro), for example at between -10 and 25°C in the presence of a suitable

15 solvent (e.g. dichloromethane), followed by reaction with a suitable source

of the azide ion (e.g. sodium azide), for example at between ambient and

reflux temperature in the presence of an appropriate solvent {e.g. N,N-

dimethylformamide) and a suitable base (e.g. sodium hydrogencarbonate).

20 Compounds of formula XV may alternatively be prepared by reaction of a
compound of formula VII, as hereinbefore defined, with a compound of

formula XXXV,

=gl N3

R#\Aw Lg

B
XXXV

F\M



a conmpound of forrmula XXXI X, 1 6 APR 200L WD 01/ 28992 PCT15E0010199415 2 00
R41 wherein Rla and R4' to R46 are as hereinbefore defined, with a reaé th
that wil W@onwsessr the two -OH functionalities to L2 gr oupPOmsiEnn/o1994
conditions known to those skilled in {he art. For exanpl e, this conversion

may be s achi eved 3l n,the _case of CO{r‘pounds of formula XXI'I.I wherein L2
repr esent s WheirBy B;, Br.ofro BorE.i Gand byarecscierembgfors dufer ermpenul a

XXXI'X wi th sui t.abl e hal pgenating agent .(f ex | e; . trjphenyl phosphi ne
or bis(di FBWQEE/F‘B#@%H? ﬁ%?‘gigﬁﬁﬁéo g@ﬂ?ﬁi%é@éﬁcfﬁeﬁq@m%%@éﬁh‘?&%%egﬁom ne or
lodine)) in_the presen of i tabl e ba (e.g. imdazole) and a suitable
i o sol vent th&O&?Poodﬁ@ﬁPi&BHEPﬁaﬁ@’,m%?Sﬁé@a or acetonitrile), for exanple
as described in Synth. Comyun. 1990, 20(10), 1473. Suitable hal ogenating
agents al so include: triphenyl phosphine conbined with carbon tetrachl oride,

carbon Let A ARAR, o SRR BT b ARHAE P LERRARET T prly
o 1 o2 o SSRGS MBI Luiefioies R3S, PLorammONe ©f

(e.g. p-tol ﬁ%ﬁ]ﬂ f - whithtB mmﬁﬁ getiha fonate
or trifl uodréo t gpggﬁl?%%%t %a?ﬁ t%ehcoﬁ%@%@gﬁsﬁy a t(.g)l)nat | be@ﬁ% .
achi eved b)te%)fe%é‘ﬁlﬁ'lznwﬁére@nmnﬂﬂé dsOhéPelrbeford! defimdd) R SaRipler 1 ate 20
arenesul fonyl or al kanesul fonyl derivative (e.g, p-toluenesulfonyl
chloride, whdst tomdicionsnddch e khowhlothete skilldd inf theatonet hanesul f oni ¢
anhydride), in the presence of a suitable base (e.g. triethylam ne,
pyridine or N, N diisopropylethylam ne) and an appropriate organi c sol vent
(e.g. dichloronethane or acetonitrile). 25 .

Compounds of formula XXIII may be prepared by reaction of a compound

of formula XXXVIII,
Rs2 R46
R#4
Ria———N XXXV
R43
R41 R#s

wherein the wavy bonds indicate optional E-, Z- or mixed £- and Z-
15 geometry about the double bonds, and R™ and R*! to R* are as hereinbefore
defined, with water and a suitable source of the mercury(Il) ion (e.g.
mercury(ll) acetate}, for example at between 0 and 30°C, optionally in the
presence of an appropriate organic solvent (e.g. THF), followed by the
conversion of the two resulting mercurialkyl functions to L? groups,
20 wherein L? is as hereinbefore defined, under conditions known to those
skilled in the art (for example, in the case where L? represents iodo,
reaction with iodine at between room and reflux temperature in the presence

of a suitable solvent (e.g. chloroform, water or a mixture thereof)).

2s  Compounds of formula XXII may alternatively be prepared by reaction of

a compound of formula XXXIX,



1 6 APR 7004 WD 01/28992 PCT/ SEOQQ' 01994 40 Conpounds of formul a XXVL ( F{
an N-protected derivative thereof) may be prepared froma correspon ﬁr@g 2004
conmpound &fobpisesd a XL, R42 XL or an N-protected deri vativsd,)g%o(;ﬂgﬂ(e.g.
where the protecting group is an 5 R' group, wherein Ra IS as

her ei nbefore defined), wherein RL to RI® and L2 are as hereinbefore defined,
with ammonia (or a prot ec'sﬁ‘g defi vati veR*'t hereof (e.g. benzylamine)), for
exanpl e under conditi e ' rei nRgfore for the synthesis of
conmpounds of fornula | "o Conpounggy of formul a XXXV |
may be prepared in anaPo conpounds of tornmula XV (i.e. from
t he correspondi ng al coh @ Compounds f fornmula XXXVIII may be prepared by
‘reaction of a conpound of formR*% XLI, aH 15 R45 XLI wherein the wavy
bonds indicate optional E-, Z- or mxed E- and Z- geonetry about the double
bonds, and WREéretlRR4mdERE asRMes aphérinbefstel defidd, Withha eagsrrauand of
formula Il in which R represents -C(COXR, -C(ONRS)R" or -S(O 2R9,

wher ei n RsdyilRconwert ahel R aO# afanlfoidities rlbe[ﬁ)rgodgzi hneler dodigyanpl e at
between -10 and 25C in the presence of a suitable base (e.g. NaOH,

tri et hyl aniknowmpio thbseeskalled potthe sirtim Eer brample) thisdcenveeqipn apay dice sol vent
e.g. ether, water,

(e-9 s achieved, in the case of compounds of formula XXIII wherein L* represents

chloro, bromo or iodo, by reaction of a compound of formula XXXIX with
a suitable halogenating agent (for example: triphenylphosphine or
bis(diphenylphosphino)ethane combined with the halogen (e.g. bromine or
iodine)) in the presence of a suitable base (e.g. imidazole) and a suitable

10 solvent (e.g. dichloromethane, ether and/or acetonitrile), for example as
described in Synth. Commun. 1990, 20(10), 1473. Suitable halogenating
‘agents also include: triphenylphosphine combined with carbon tetrachloride,
carbon  tetrabromide,  hexachloroethane  or  hexachloroacetone;
triphenylphosphine dibromide; or triphenylphosphine combined with

15 diethylazodicarboxylate and methyl iodide. In the case of compounds of
formula XXIII wherein L? represents an arenesulfonate or alkanesulfonate
(e.g. p-toluenesulfonate, 2- or 4-nitrobenzenesulfonate, methanesulfonate or
trifluoromethanesulfonate), the conversion may alternatively be achieved by
reaction of a compound of formula XXXIX with an appropriate

20 arenesulfonyl or alkanesulfonyl derivatjve (e.g. p-toluenesulfonyl chioride,
4-nitrobenzenesulfonyl chloride or trifluoromethanesulfonic anhydnde), in
the presence of a suitable base (e.g. wiethylamine, pyridine or N,N-
dusopropylethylamine) and an appropriate organic solvent (e.g.
dichloromethane or acetonitrile).

25



di chl oronet hane, THF, or mxtures thereof). 1 6 APR 2004 WO 01/ 289921 § APR 7004
PCT/ SEOQ' 01994 41 Corrpounds of forrmula XXXI X may be prepared by reaction

of a conyOUHA8YR fornula XLII, R42 O ---~ R46 XLII R41 RABCHISED®01994 he
wavy bonds indicate optional R—, S or m xed R- and - S 5 stereochem stry
at the asymmetric carbon ato and and R41 to "6_are as hereinbefore

defined, wWCGORmpRUDEs 0 f@mé%aw\él @tf VWQF?CF%@?%%WW@FF@D Y& at ure in
t he presence of sui tabl e cat r ot C such as sul furic,
met hanesul PETR3EE c@‘fropp quom%'é‘g‘flé Egﬂc’&%déﬁfg Iacxﬁmn- exchange resin such
as Amberlyst(r) 15 or Nafion(r),pa Lew sy@cid such as 10 ZnSO 4 or Yb(I11)
trifluoronethanesul fon e su as sodi um hydroxi de or

t et rabut yl ammoni um hydr oxi_de) i aR8 solvent (e.g. THF, water,

1, 4- di oxane or 1-nethyl, , m xt ur es Xthereof (e.g.

THE/ water)), and optionall, en a i/c catalyst is used) in the

presence of a suitable pHase traps er Lyst (e.g. Triton(r) B). Is The
reaction nay be advantageously be perforne using conpounds of formula

centros i AShERT gcgg@gdé@%aéw&a@tegw@gg Ehafi s elol b T

di asteregeo e a1 ghpaf tion 20
of corrpgun S gfd"k%r {r@%l % &O ave fg‘;@t age tlfl?alt1 altogrR_ea?%C;ml
proportionyefgy Conpflﬂi%!%fof@ d ﬁhéd oRkiy ﬁﬁﬂn@xﬁat(‘b‘? Istolet e defivagive t he

conf or mat i on o ornmul a XXX X depi ct ed "above). Those
thereof (e.g. benzylamine)), for example under conditions described

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

10 Compounds of formula XXXVII may be prepared in analogous fashion to

compounds of formula XV (i.e. from the corresponding alcohol).

Compounds of formula XXXVIII may be prepared by reaction of a

compound of formula XLI,

R4z Ra8
R4
H——N xLi
R43
as
s R41 R

wherein the wavy bonds indicate optional E-, Z- or mixed E- and Z-
geometry about the double bonds, and R* to R* are as hereinbefore
defined, with a compound of formula 1T in which R' represents -C(O)XR’,
-C(ONRHR or -S(O),R’, wherein R*, R’, R® and R’ are as
20 hereinbefore defined, for example at between -10 and 25°C in the
presence of a suitable base (e.g. NaOH, triethylamine, pyridine or
potassium carbonate) and an appropriate solvent (e.g. ether, water,

dichloromethane, THF, or mixtures thereof).



skilled in the art will appreciate that such an increased proportion] E)
cis- isoner may be retained in the conversion of conpounds of fornula %l&g[%
1 6 APR 2401346501/ 28992 PCT/ SECQ' 01994 42 to conpounds %Tfsﬁ '{mb@‘ XX,
and thus may eventually lead to a higher vyield of conmpounds © fmul a |
(via process step (t)). The reaction rﬁiy al so be advant ageously perforned
usi ng conpdioripowfds off éorimitla XXXINheiss beRlprepiteds Syt Srea@(dﬁ)@a(e g.
wherein RO represents optionally substltut ed phenyl Such as 2-
4- f | uor opheoyipoud offortnulatiXbilgphenyl , 4-br ormphenyl 4- et hyl phenyl,
4- met hoxyphenyl, 2- or 4- nitrophenyl, 2,4,6-trinet hyI phenyl). The use of
such ring-substituted benzenegukf pdatives may have the advantage
“that purification of the 10-restti conmpound of forrmula XXXI X may be made
nore straightforward (e.g. req only a sinple recrystallisation step)
and/or that, in a corrpcg#; pd of A ormul 8R¥ (synt hesiqgﬁg vi a conpounds of

')

“formul ae XXXIX and XXl val ofgishe -S(0O Z roup (allowing its
repl acenent with another R gr y be nmade nore straightforward (e.g.
enabling the use 15 of m | der reac n condi ti ons) Conpounds of fornula XL
may be prepared in an anal ogougsf a s$sconpounds of formula XXII1, as
her ei nbefore defined (i.e. from e. the corresponding diallylamne). 20

Cant 1y a Rl ik phBas Bk G Ao MBL B R of Rt RS e
compount of T axRarIet o Ry ip s AREM AR, PR aPR® RGeS S ©F 2

as hereinbefore defined, with water, for example at between room and

reflux temperature in the presence of a suitable catalyst (e.g. a protic acid
such as sulfuric, methanesulfonic or trifluoroacetic acid, an acidic ion-
exchange resin such as Amberlyst® 15 or Nafion®, a Lewis acid such as

10 ZnSO; or Yb(I) trifluoromethanesulfonate or a base such as sodium
hydroxide or tetrabutylammonium hydroxide), an appropriate solvent (c.g.
THF, water, 1,4-dioxane or 1-methyl-2-pyrrolidinone, or mixtures thereof
(e.g. THF/water)), and optionally (when a basic catalyst is used) in the
presence of a suitable phase transfer catalyst (e.g. Triton® B).

15
The reaction may be advantageously be performed using compounds of
formula XLII having enantiomeric (or diastereomeric) enrichment at the
chiral centres identified above. The use of such enantiomerically- (or
diastereomerically-} enriched compounds of formula XLII in the formation

20 of compounds of formula XXXIX may have the advantage that a greater
proportion of the product diol is obtained as the cis—iéomer (i.e. the
conformation of compounds of formula XXXIX depicted above). Those
skilled in the art will appreciate that such an increased proportion of cis-

isomer may be retained in the conversion of compounds of formula XXXIX



25 R41 wherein the wavy bond indicates optional R, S or mxed R a{gm? 004
stereochem stry at the asymmetric carbon atom and R', R41, R45 and

1 6 APR 2¥@.01AE3992/ 28992 PCT/ SEQCQ 01994 43 as herei nbeforep(glﬁ§gda@qk)94vmth
one equivalent of a compound of formulg, XLIV, R aNH XLIV wherein Rais

as herei nbefore defin for e ween room and 5 refl ux

t enper at ur d2i59 anﬁségr %&n %‘A@‘E‘-‘%BB@ geenglallynlead kg a highesl

car bonat e cesium c ona sodi um h dr oxi.de, sodi um hydride or
lithiumdii i@gr (RPATRRY © %aflé tﬁ"re{)W‘i’Qtr%CQB n@)(e g. acetonitrile, N, N
di met hyl f ormam de, THF, toluene, water or m xtures thereof), and
optionally i n the presence of a phase transfer catalyst (e.g. tricaprylyl t

;rz‘f:;mz iy f@%ﬁ@e&@lﬂ bR SR BIE? phASIAE 5 LB GO o e
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4~ et noxy pEy P s B e R AP R V2 B e ot
such ring- ghtegbphet dm%ﬁﬂmnw Owﬁetﬁ ghgﬁ%q, ﬁle"ﬂ?c?kﬁ ﬁlt 2 &guant age

t hat purlflcatlon of the resulting conpo e nmade

nore strai gitrdphenyl d A4, fgmemgﬂphermgl)onl e salsémbﬁ §u@ﬁr)‘ﬁiga§dbsﬁﬁftéd3n step).

20 Conpounds of for mul'ae XLITI “and XLIV may al so be reactéed together in

this way i bentenepulfsmyloderofatives enay have des ad geethat puriieation ofigheot "
process providing a conpound of fornmula XXX X ch "one-pot" reactions

may be 1¢ar résautiagcomponné o rfptmaplay ¥ X gnay be phadd more atrkightforward
(e.g. requiring only a simple recrystallisation step) and/or that, in a
compound of formula I (synthesised via compounds of formulae XXXIX
and XXIM), removal of the -S(O),R® group (allowing its replacement with
another R' group) may be made more straightforward (e.g. enabling the use

15 of milder reaction conditions).

Compounds of formula XL may be prepared in an analogous fashion to
compounds of formula XXIII, as hereinbefore defined (i.e. from e.g. the
corresponding diallylamine).

20
Compounds of formula XLII in which the substituent R* has the same
identity as R*', R* has the same identity as R* and R has the same
identity as R** may be prepared by reaction of two or more equivalents of

a compound of formula XLIHI,

ras O
L2
%Rﬁ XL
Rat

25
wherem the wavy bond indicates optional R-, S- or mixed R- and S-

stereochemistry at the asymmetric carbon atom, and R*, R, R* and L? are



m xture conprising a solution of XLIII and XLIV in an organic sol venfﬁép 2004
(e.g. toluene), and an aqueous solution of a base (e.g. sodi um hydroxi eg.

Al t er nat i webwi/2gobe aqueous sol ution of base may, after thepﬁfs@ﬁ@/bﬁﬁk of the
i nternmedi ate conpound of formula XLIl is conplete, be exchange or” an

aqueous sol ution _of an acilgﬂg_e.g. ei t hét ‘a protic or a Lewis acid). Any of
1 6 APR 10025 hewsinbefosndefipaly sihooos cgmivalenthef reeumpounds tefpforimlsuch

bi phasi c m;a\ﬁ es may be carried out in the presence of a suitable phase
transfer c mst. Compounds of fornula XLII having enantioneric (or

di astereoneric) s e %aﬁgfrent at the chiral centres identified above may be
prepared by reaction 2conpound of formula XLI v.XIaEY her ei nbef or e

defined, w tﬁ a. maoun%sof:---fo mula XLl 1L, as herei nbefore defined, having
enant i oner i ¥HCIEH KehAv At Dereippelors, dsfinedy, fin exsmple @b befeens reemagibd. Those

somer (&) SR BhpeBit b T, PrareRct of fosuifibli bit oty 88 IS meEk mul a |

commonnd. ofcapbly sot gt belfiin BaieBRAR! it BRARKERE Sl Byl O 0 °
npound o . -U, as . rred, "W

ot e SARm bRyl bhOflbebfiiate ' (5, BBt e

sui tabl e pefigetifi@forfifani@s aCTHH €t ueﬁé’,dr@ﬂlgf‘ B?rﬁﬁﬁe%tﬁ@}é tyd,

hydr oper oxi de or nCPBA), optionally int presence Of an appropriate

sol vent ( e.optioghlt! ior eee pheseace df-@%tﬁ%@'uaﬁﬁféi@&ﬁlﬂ@%ﬁ.g tﬁ{i&ﬁg@%\ﬂﬂter, or

m xtures thereof), a suitable catalyst (for exanple a C , a Lews

acid, ap amethzlanunopiuex cRdridepatfrefepfed inrses ecledepsodimdsydrdgidetangsuch as
met hyl tri oxorhenium(VI1) or a conbination of sodiumtungstate and

(ami nomet hyirpfentesiptodvents inclutje watend/ Bhe feactibeiis appneipebaile mefhirnedes (for
exanple: in the case of oxidations carried out with
met hyl t ri o¥9heempeuuds ofafrmwa oo wheroki R: reprieseite -S(O),R’ (e.g.
wherein R’ represents optionally substituted phenyl, such as 2- or
4-fluorophenyl, 2- or 4-chlorophenyl, 4-bromophenyl, 4-methylphenyl,
15 4-methoxyphenyl, 2- or 4-nitrophenyl, 2,4,6-trimethylphenyl). The use of
such ring-substituted benzenesulfonyl derivatives may have the advantage
that purification of the resulting compound of formula XLIl may be made

more straightforward (e.g. requiring only a simple recrystallisation step).

20 Compounds of formulae XLIII and XLIV may also be reacted together in
this way in the presence of water in order to give a direct, “oue-pot”
process providing a compound of formula XXXIX. Such “one-pot”
reactions may be carried out, for example, by using a biphasic reaction
mixture comprising a solution of XLIII and XLIV in an organic solvent

25 (e.g. toluene), and an aqueous solution of a base (e.g. sodium hydroxide).
Alternatively, the aqueous solution of base may, after the formation of the
intermediate compound of formula XLII is complete, be exchanged for an

aqueous solution of an acid (e.g. either a protic or a Lewis acid). Any of



additive such as pyridine or pyrazole; and in the case of oxi dations1 é\ll E*:?Uﬂ&
25 sodi um tungstate and hydrogen peroxi de, a phase transfer catal yst &

as met hyme dymegct yl anmmoni um hydrogensul fate). Particul ar pefgdbaReis of
this oxidation are described in patent,,applications EP Al 0 380 085 and WD
98/ 33786 Al , the disclosures in whjch 46I105:um=3nts are hereby incorporated by
reference. BASTAFHRI SIGDSal SHCR DIBBASIS JHUIGNEES | FRayhbe FaEigHceublt Bheh a 1 6
APR 2004 WO 01/28992 PC%I’ SE00101994 45 . catal yst and water, one enbodi nent
of the readTFIFHCE X WYadls Phase fagsfer caalysty si on of the conpound of formul a
XXXVI'Il to a conmpound of formula XXXl X, as hereinbefore defined. This
reaction proceeds via the catal ysed hydrolysis of the internediate

Egg‘ifﬁzdfﬁéﬁ@b@%ﬁn@ Forgify B (BagRe &%&ﬁer%h@rk?ﬁaf“@%r&gﬁéﬁﬁﬁ "

epoXi | . U

ner oi nbat or's SaERE J- ey Fhikt <oBREt Mendhed AETRCHEY e PREANREY 0 “Ree
H XLV wher eferdoiCot'® ol i X0V 088 hefinbetord tefha® dyiff 5 and S

stereochem stry at the dasymetric carbon atom an 4nd R46

are as her eoifjphad GfORHARIX IO, @Xﬁﬁmm%eﬁ%ﬂdiﬁagwfﬂﬁﬁgﬁ%@ﬂu 15

herei nbefore for the synthesis of symretrical conmpbunds o
enrichment at the carbon atom to which R® is attached. Those skilled in the

art will realise that this will lead to more of the isomer(s) required for

10  further elaboration to compounds of formula I.

Compounds of formula XLII may alternatively be prepared by reaction of a
compound of formula XXXVIII, as hereinbefore defined, with a suitable
oxidising agent. Suitable conditions for this oxidation include, for example,
15 reaction at between -25°C and reflux temperature with a suitable peroxide
or peracid (e.g. hydrogen peroxide, terr-butyl hydroperbxide or mCPBA),
optionally in the presence of an appropriate solvent (e.g. dichloromethane,
t-butanol, nitromethane, toluene, water, or mixtures thereof), a suitable
catalyst (for example a protic acid, a Lewis acid, or a metal complex
20 capable of forming a peroxide adduct, such as methyltrioxorhenium(VII) or
a combination of sodium tungstate and (aminomethyl)phosphonic acid),
and/or further appropriate additives (for example: in the case of oxidations
carried out with methyltrioxorhenium(VII) and hydrogen peroxide, a basic
additive such as pyridine or pyrazole; and in the case of oxidations with
25 sodium tungstate and hydrogen peroxide, a phase transfer catalyst such as
methyltri-n-octylammonium hydrogensulfate). Particular embodiments of
this oxidation are described in patent applications EP A1 0 380 085 and WO
98/33786 Al, the disclosures in which documents are hereby incorporated

by reference. When the oxidation is carried out in the presence of both a



Compounds of fornula XLV nmay be prepared by reaction of one or rmre1 PR 7004
equi val ents of a conpound of fornula XLIV, as herei nbefore defiled, \ﬁnﬁﬂ[f

one equi va¥@n128992 a conpound of forrmula XLIII, for exanpl epg@g@f,mmm
condi tions as described hereinbefore fgr reaction between these two 2
conpounds. C?a ounds of forrrul a XLV may al ternatively be prepared by
oxi dation dof? SHSn A0Sy Qﬁlhleoramnan)mwlveszaes Ro¥Apot! 1 6 APR
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XLVIT 1Q wherein A, B, G Rl, R2, R3, R4 and R4’ to RG are as hereinbefore
defined, for exanple in the presence of a suitable dehydrating agent (such
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reaction of a compound of formula XLIII, as hereinbefore defined, with 2

S

compound of formula XLV,

rRe Q R4

R4
Ria—-—-N XLV

10 H
wheremn the wavy bood indicates optional R-, S- or mixed R- and $-
stereochemistry at the asymmetric carbon atom, and R, R, R* and R%
are as hereinbefore defined, for example under conditions described
hereinbefore for the synthesis of symmetrical compounds of formula XLII.
15
Compounds of formula XLV may be prepared by reaction of one or more
equivalents of a compound of formula XLIV, as hereinbefore defined, with
onc equivalent of a compound of formula XLII, for example under
conditions as described hereinbefore for reaction between these two

20  compounds,

Compounds of formula XLV may alternatively be prepared by oxidation of

a corresponding compound of formula XL VI,
Raz R4s

74

R4
N XLwi

AN
H

Rie




anhydride; P205 in nethanesul fonic acid; a phosphorous-based hal ogelnglhw%m
agent such as P(OC13, PCI3 or PC 51 and thionyl chloride). This
cyclisatiw®@raserss may be carried out in the presence of @cyWrodiiesy 20
organi ¢ solvent system which solvent ,gystem should not significantly react
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asymmetric carbon atons, and R and R4' to R46 are as hereinbefore
defined, with a conmpound of formula XXIV as hereinbefore defined. This

reaction nmay be carried out at 3between room
HO

XLVil

10
wherein A, B, G, R!, R?, R*, R* and R* to R* are as hereinbefore
defined, for example in the presence of a suitable dehydrating agent (such
as: a strong acid (e.g. sulfuric acid (e.g. concentrated sulfuric acid),
methanesulfonic acid (e.g. anhydrous methanesulfonic acid) and the like;
15 an acid anhydride such as acetic anhydride or trifluoromethane-sulfonic
anhydrnide; P,0; in methanesulfonic acid; a phosphorous-based

halogenating agent such as P(O)Cl,;, PCl, or PClg; and thionyl chloride).

This cyclisation process may be carried out in the presence of a suitable

20 organic solvent system, which solvent system should not significandy
react chemically with, or significantly give rise to stercochemical changes
in, the reactants or product once formed, or significantly give rise to other
side reactions. Preferred solvent systems include aromatic hydrocarbons
{c.g. toluene or xylene).

25



15 tenperature and the reflux tenperature of any solvent that is errp# %yﬁ‘?ﬁ?ﬂﬂﬂ
Suitabl e sol vent systens that may be enpl oyed i ncl ude organi c sol ven

systens, WYPI2893t em shoul d not significantly react cheni qaltskowbidhs OF
significantly give rise to stereochem gal changes in, the reactants or

Prof Eﬂe3”§$h3§E?8§3§?ér@5?%é:f®§2 bl ;g?fﬁgﬁ,ghg%wr Rty
. | . . e

i 'ogli ! 2o apabdag ey SibROl. OP RN G SBeF sORERT T'gr?;%%beﬂ?%i of |

f XXI : . ' in- .25 Co

,xf{/}”ﬂ am/ay [OSUrIRA SSRRRIIS Sofehe | OBty il oriaR TR B °r|”” :

SE00/ 01884+ . i in i i
Do tho. pr opreiibl tedpaladits Wehtd IBoRiBe SIHEED SNSRI BEE, MEbMRa s © &' O"
‘conpounds  Ofvefiogsnik aeadtvhts tﬂﬁt}’aﬂéﬁlﬁhsﬁﬂjﬁ)ep&frﬁgémth{f 935 7 @%8“”0'5 of

formula XLVII1 having enantioneric (or diastereoneric) enfich at the

chiral centbwtsthbdfma?(fﬁcatbtﬁ&ﬁ'ﬁieﬂb@ﬁﬁﬁely by IR $4§Re@pefionn enantiomerically-
(or diastereonerically-) enriched conpounds of fofnmula XLVIII in the
formati on of conpounds of fornmula XLVII may have the advantage that a
greater proportion of the product diol to is obtained in a form(e.g. the
trans- f or m Campenndncofi ifoemuke tXbVIlbmeyuedvantagedushat beonprepasst gy to a
hi gher yield of conpounds of forrmula |I. The formati on of conpounds of
fornmul a XL\ieAchan pf arcempsupdofrformala ML VUL ng compounds of formula XLV |
in which R represents Rl , Wnereia 15 R"- is as hereinbefore defined. The
formati on of conpounds of fornigta R® nore preferably carried out
usi ng conpounds of fornmula XLVI which R represents -S(O 2R9 (e.g.
wherein RO represents optionall %t“itut ed phenyl, such as 2- or
4-fl uorophenyl, 2- or 4ge enyl , XLV

R43

R4 R45
10 0

wherein the wavy bonds indicate optional R-, S- or mixed R- and S-
stereochemisiry at the asymmetric carbon atoms, and R! and R* to R% are
as hereinbefore defined, with a compound of formula XXIV as
hereinbefore defined. This reaction may be carried out at between room
15 temperature and the reflux temperature of any solvent that is employed.
Suitable solvent systems that may be employed include organic solvent
systems, which system should not significantly react chemically with, or
significantly give rise to stereochemical changes in, the reactants or
product once formed, or significantly give rise to other side reactions.
20 Preferred solvent systems include lower alkyl alcohols (particularly
primary alcohols (e.g. ethanol)) optionally in the presence of water, IMS,

aromatic hydrocarbons (e.g. toluene) or mixtres thereof.

Compounds of formula XXIV may be prepared as described herein.

25 Compounds of formula XLVIII may be prepared according to or by



4- br onophenyl , 4-net hyl phenyl, 4-nethoxyphenyl, 2- or 4-nit rophenyl éfpﬂ 2004
2,4,6-trimethyl phenyl and, especially, unsubstituted phenyl). Prefer rﬁe
conpounds Y@ 05/2#%82i1 a XXI V i ncl ude those in which: G represpti/sEoGloioof
represents a direct bond; 25 B represgglts a direct bond; R2 represents H

G 6 al t APR 2004 WD 01/ 28992
I?’EJT/ LE0010 1@?%“’@48{ gﬁféggg@ #SF%B‘F@SF%E 18&8&“6"% i Be MEPY2URRL hy! |
th ly 2- or 4-fl 2- or 4-chi
by ony © St ddifpo R BRforRRE R Y 4T o & e 2 O e S ve have

f ound, surpr|5|ngly, t hat, when conpounds of formula | are forned using

this process (i . via corrpounds of fornmula XLVI1), the enploynent of
derivativesy rein Ra
represents opt | ona ﬁgﬁ%&hpt Eﬂ[lde\sdﬁglggll?%@es on?/ﬂ%w g’ﬁgﬂ]&’ bé%égfg{:frﬁf@g

above), sang, zyd (ﬁgﬂgypgf defoivald vequfmf O'h'ﬂyhlghx%hynt{(ﬁl% QoS ! hose

descri bed above), have t he advant age that e resu corrpound

of formula dlastéﬂ@@n&rrﬁgeemﬁ:memhﬁ e CRirfl cesil) %&@iuf&r@ﬁeraﬁtsyfefc the

benzyl am ne-type group allows for direct and facile repl acenent of

that/t hose Theoupes) ofn $uthotdpantikhegicallps, (@ndligsteRomericAllB-)1 earicAsdent s, as
approprl ate, for exanple by enploying reactions that are akin to

"depr ot ect mmnupmmdstofofmmm&bmvm thenfdrsiabisapfecdhypowetst of frgla coupl i ng
reactions (see, for exangl e process steps (a), (c), (d) and (e)). W
XLVII may have the advantage that a greater proportion of the product diol
10 is obtained in a form (e.g. the trans-form) which facilitates the subsequent

cyclisation, leading to a higher yield of compounds of formula I.

The formation of compounds of formula XLVII is preferably carried out

using compounds of formula XLVIII in which R' represents R", wherein
s R™is as hereinbefore defined. The formation of compounds of formula

XLVII is more preferably carried out using compounds of formula XLVIII

in which R' represents -S(O),R® (e.g. wherein R’ represents optionally

substituted phenyl, such as 2- or 4-fluorophenyl, 2- or 4-chlorophenyl,

4-bromophenyl, 4-methylpheny1, 4-methoxyphenyl, 2- or 4-nitrophenyl,
20 2,4,6-trimethylphenyl and, especially, unsubstituted phenyl).

Preferred compounds of formula XXIV include those in which:
G represents CH; |
A represents a direct bond;

25 B represents a direct bond;
R? represents H or C, ¢ alkyl;
R’ represents H or C, 4 alkyl;



have found, if that benzenesul fonyl derivatives of forrmula XLVIII, ?% R 2004
benzyl am ne-type derivatives of forrmula XXIV are enpl oyed, subsequen ZW
repl acenerto si/edps; may be made nore straightforward (e.g_ e@%?sh&@mﬁ&f use
of mlder reaction conditions). In thig,respect, certain conpounds

invention may .further be enployed as Internediates, useful in the

manuf act ur éoflS FORER ebﬁﬁma%mlo@e Aprhpes balosons iy g swethexyr/SEONI® 1994 50
of the invention. Such caq oun i ncl ude, %&%_are not limte é conpounds
of formul a STOURSyfRERIAllR 2- P2 o YO, FhPBIh 4@16%& £ofit s
optionally substituted hen ch. as 2- or 4-fluorophenyl, 2- or

4- chlorophéﬁ %h EL é 2- % hylphenyl 4-nethoxypheny|, 2- or

“4-ni trophenyl, 2 4, 6- trlnethyl- phenyl and, espeC|aIIy, unsubsti t ut ed
phenyl; R41 to R4s all represent HA G represents CH A represents a direct

- ?ZBEelse'nfsBW oBe g b sftrrRibeN” May, Fheh°PRODERG, Srofrtbd el 1o o
chl o o OpedDsifly bR pROCURTI co At Gbbdtt OF BrbutioXIVEY, fle
4-nitro. C@ma@pﬁﬁn@foffderrmahaed otffl%hnﬁﬁyxwuptftgtwtﬁeﬁqt ﬁs%ng{yed as

i nternedi ates i nclude, but are not imted to ose In and R

bﬁt h Irepresf(ergt WhereﬁDRmrdp?es%haeﬂpmom@/ Qibsﬂﬁxté@lbémeﬁtﬂfdﬂywﬁﬁ:h' duted
pheny

described above), and benzylamine-type derivatives of formula XXIV (such
10 as those described above), may have the advantage that, in the resultant
compound of formula I, the presence of the R* (e.g. -S(O),R®) group and/or
the benzylamine-type group allows for direct and facile replacement of

that/those group(s) with other R! groups, and/or
Rz
R*%\A}{
B

R#
15 fragments, as appropriate, for example by employing reactions that are akin
to “deprotection” reactions (see below), and subsequently performing
coupling reactions (see, for example process steps (a), (¢), (d) and {e)). We
have found, if that benzenesulforyl derivatives of formula XLVII, and
benzylamine-type derivatives of formula XXIV are employed, subsequent
20 replacement steps may be made more straightforward {(e.g. enabling the use

of milder reaction conditions).

In this respect, certain compounds of the invention may further be

employed as intermediates, useful in the manufacture of other compounds



Further, conpounds of forrmula | in which: R4'" to R46 all represent II-IES%% 00t
R represents straight- or branched-chain C 4 alkyl (e.g. C _3 alkyl h2

as met hyl wo epmosat ed by C(OR' or -N(H C(O OR 111b; Rya amg¢rivkefo1994
i ndependently represent straight- or bganched-chain C . 6 al kyI (e.qg.

e L
t wo groups, to?éﬁgﬁuﬁolen h&é’r bon atf)lr_nl) beari ng R2 gnd R3, and

s a5 nol c’iﬁiﬁfg‘%ﬂﬁn’@ﬁoiﬁqt eBERR e Pitonarly SS6RTA Ragnge ™
P 0oR0" gr oSERT n & BmoURRKBEERYR ner Lgf akﬁi’%ﬁéﬁo ORI 5 o) 2k
Fepr esehr i TEEAERSL PLBRRxbhedyl 01 of, PRl PSR o ane
one 1ot hr eaeh i pEda, dhefbeaud %éﬂ’% ! ?Bdgf‘é‘ubi Mespecially oo

4-fluoro, %41%R46§n|r9€&seﬁryrom 4-methyl, 2,4,6-trimethyl, 4-methoxy, or
2- or 4-nitro, to provide a conmpound of fornula Il as hereinbefore

defi ned, |rG\1c@1@be[R§CHo R46 all represent H G represents CH A and B
both represent direct bonds, R2 and R3 i ndependently 20 represent Hor C -6
al kyl and E&repreeémmatdlwctlbepdesents one to three

10 B represents a direct bond;
R? represents H or C, ¢ alkyl;
R? represents H or C, ¢4 alkyl;
R* is absent or represents one to three halo, methyl, methoxy or nitro
groups, especially 2- or 4-fluoro, 2- or '4-chloro, 4-bromo, 4-methyl, 2,4,6-

1s  trimethyl, 4-methoxy, or 2- or 4-nitro.

Compounds of formula I that may, in particular, be employed as
intermediates include, but are not limited to those in which:
R? and R? both represent H;

20 R*is absent; and/or

R? represents unsubstituted phenyl.

Further, compounds of formula I in which:
R* to R* all represent H;

25 R! represents straight- or branched-chain C,, alkyl (e.g. C,, alkyl, such
as methyl) terminated by C(O)R> or -N(H)C(O)OR';
R* and R!® independently represent straight- or branched-chain C, 4 alkyl
(e.g. Cy5 alkyl, such butyl (e.g. -butyl));

R? represents H or OH;



hal o, methyl, nmethoxy or nitro groups, especially 2- or 4-fluoro, 2'1ﬁrbtPR 27004
215

4-chl or o,

4- brono, 4-nethyl, 2,4,6-trinmethyl, 4-nmethoxy, or 2- or

for exanplwouaizeey2st andard deprotection conditions (e.g. |rpcﬂmo,g[_%§ence
of a standard deprotecting agent (such hydrohalic 25 acid (e.g
especially ﬁgncentrat aqueous HBr) of a reducing agent such as LiA H4),

at or above

réﬂ?ﬁcﬁ@rﬁ) at ur e (e g- at reflux) with or without the presence

of a solven 1 6 APR.2 [289 PCT/ SEOCQ/ 01994 52 (ii) reaction of
o Akvieat muiliest Caidey

the resul t aftTePEEEBE

H’eﬁ’? 8%ormpound of fornula HI, as

h bef def ht - b d-ch
Gl 4 alkyl Bolegrediity 2y kﬁ"l\f@l) LG T i IS b Bpop o or |

-N(H (O

o br anched? ﬁgeh@‘ﬂé 3&113%5&%81""5.93 e%gf B MR ket B v iEeaty1 ).

to form
br anche

la | in which RL represents straight- or
chal n 4 ’a@bf e%%gug Cl 3 alkyl, such as nethyl) term nated by

C(O Rba or El} %@J{éﬂngya and Rls 10 i ndependently represent strai ght-
In

or branched ch

(e.g. C3.5 alkyl, such butyl (e.g. t-butyl)),

R4l to R akt Isrzegirg&el:ga %I@ugalggﬁfe?@p&_?og-ion@epﬁﬁ ?/Bth represent a

direct bond, R
absent or
15 especially 2- 4-f| gor
trinmethyl,

present 1-6 alkyl and R4 is

mepbRIRehareasy 4 rééHs@Qleé‘lh@o {sBy the §BHSIBKY Or nitro groups,
y s{ﬁﬁ @ g 2- or 4-chﬂ§?o, 4-bro¢r0 4-met hyl, 2,4, 6-

4- nethoxy, or 2- or 4 nitro, for exanple under conditions

descri bed herei nbefore (see e. grocess (a)), e.g. in the presence of a

sui t abl ® sdliyentrefuovgl of/anher-—S@2R

m Xt ures

15

20

25

\groupl fkgth &l compmdundaoft fomiviuld [lein  or
thereof) and an appropri ate base (e.g. sodium
ich R' represents -S(O),R’, wherein R’ represents optionally
substituted phenyl, R* to R* all represent H, G represents CH, A
and B both represent direct bonds, R? and R independently
represent H or C, 4 alkyl and R* is absent or represents one to three
halo, methyl, methoxy or nitro groups, especially 2- or 4-fluoro, 2-
or 4-chloro, 4-bromo, 4-methyl, 2,4,6-rimethyl, 4-methoxy, or 2- or
4-pitro, to provide a compound of formula II as hereinbefore
defined, in which R* to R* all represent H, G represents CH, A
and B both represent direct bonds, R? and R> independently
represent H or C, ¢ alkyl and R* is absent or represents one to three
halo, methyl, methoxy or nitro groups, especially 2- or 4-fluoro, 2-
or 4-chloro, 4-bromo, 4-methyl, 2,4,6-trimethyl, 4-methoxy, or 2- or
4-nitro, for example using standard deprotection conditions (e.g. in
the presence of a standard deprotecting agent (such a hydrohalic
acid (e.g. HBr, especially concentrated aqueous HBr) or a reducing
agent such as LiAlH,), at or above room temperature (e.g. at

reflux) with or without the presence of a solvent;



20 bi carbonate or potassiumcarbonate); (iii) renoval of the R4 fragneppr 2004
fromthe resultant conpound of formula | to provide a 25 conpound of

fornmul a VIWOion2s#2ch Rt represents strai ght- or 1 6 APR 2008cYSkdly1453992
PCT/ SE00101994 53 branched-chain Cl4}_%§< (e.g. C1.3 alkyl, such as

E‘ééﬁ‘iﬁ'sém ST cherugy ok aeSutinn fdmpotng oF foimpla 1% soa%n%ﬁﬁpeé‘ﬂﬁﬁ“y
. R41

a;o?/opﬁate dgpr@é&#@%nmncﬁ‘c’t 0 4&5@5’% %Eﬁeﬁys/?:ﬁt)&é%ﬂ é’prrpﬁxeg Srggeﬁ(r:e
?ﬁné‘ﬁfitifﬁfétt;n PR 5%?5%*{251?\ Cinedlgtu e G Tl Fwﬁf’%?kyl d

é‘; _C?ﬁ?m A V| asm?%#@‘@%%ﬁp%a% 43 LI e ‘2‘.’%%@“ téﬁ‘&%fﬂ‘éﬁ””. n
[ hear G2 Chl ky b Ry BldcpEhdohlly SHpRSE! Rrateitt, FPHARERLE chifie” Qﬂ:[‘&?r

epresents Gl TsTerE T GinlRaSuMRIpaha g LB, M Boim 8Ly
si ngl e cyan groma,mlﬁbﬁdae grarfar@od t1 o I’\,Qhﬁl;ihl VE e })Eeseﬁ&d slﬂzal%pl]epbf’se”t S,

for exanple, arenesul fonate (e.g. toluenesul fonate for exa e under

condi ti ons descriragchduesieiinbed o realkylee(eegg Og_aoﬁﬂéﬂ 66bh . a$ UaiEiRR) at
he

bet ween room and reflux tenperature, in présence of a suit’abl e base
(e.g. potassi umtemnimrst e byanG(@WR>appr OpN(HDE(OJORMHPCc RSt vend (RY¥y. a
| oner al kyl al cohol, such as ]
10 mdependently represent straight- or branched-chain C, alkyl (e.g.
C,.5 alkyl, such butyl (e.g. t-butyl)), R* to R all represent H, G
represents CH, A and B both represent a direct bond, R? and R?
independently represent H or C,4 alkyl and R* is absent or
represents one to three balo, methyl, methoxy or nitro groups,

15 ‘ especially 2- or 4-fluoro, 2- or 4-chloro, 4-bromo, 4-methyl, 2,4,6-
trimethyl, 4-methoxy, or 2- or 4-nitro, for example under conditions
described hereinbefore (see e.g. process (a)), e.g. in the presence
of a suitable solvent (e.g. water, a lower alkyl alcohol, acetonitrile,

or mixtures thereof) and an appropriate base (e.g. sodium

20 bicarbonate or potassium carbonate);

(iit) removal of the
Rz

Ra‘—}\ A}(
B
-
N

G
Reé

fragment from the resultant compound of formula I to provide a

25 compound of formula VII in which R' represents straight- or



ethanol ). The skilled person will appreciate that, if desired, the appwep 200
steps may be 25 perforned in a different order to those that stated above,
to provi dévole28%t evant conpounds of formula I. For exanpl esipgp§isbd i i)

and (iv) may be carried out prior to st eps (1) and (ii). Alternatively,
steps (i) and (i,ii) (in either order) my be conpleted before steps (ii)
and (iv) (in ei tl?{ézlchﬁdd@%ml GaarHksh e 20 614 2880, PeobsERO methyd) 54 are

e e S LT
5, XLV XX l.e. vi

Yy v AP Sl e A B

el 7, S5, U0 R RIS 25 A o

e e e

conpounis, a6 iUl o 5 ksl 0L BTN

XLl 1)\ BTN, JOCEUSL AL L85 FhErall b GO SLRL s 1

and/or at a | ower cost, "t han in the
prior art. Conpauigisieablvet felgae lower a?l’llcyl\élcolli%%li, sﬁ@xﬂx as étﬂ)%&%?(l)%\ﬂnd XM,

XVILL,  XEX, XX, XX, XXV, XXV, XXVII, , XXXA, 20 XXXB,
XXXC, XXXD, XXXE, XXXF, XXXG XXXI, XXXI'I, XXXITITA XXXIIIB, XXXIVA,
XXXI VB, XXXV, XXXVI, XLI, XLIIIl, XLIV and XLVI and derivatives thereof,

are ei tlher (8Omueaitwin gf the resultant compound of formula VII with a compound
of formula VIII as hereinbefore defined, in which R? represents H

or OH, R’ represents H, A represents C, alkylene or linear C,

alkylene, B represents -Z-, -Z-N(H)- or -Z-O- (in which latter two

groups, Z is attached to the carbon atom bearing R? and R®, and

15 represents C, alkylene or linear C, alkylene), G represents CH and
R* is a single cyano group in the para-position relative to B, and 12

represents, for example, arenesulfonate (e.g. toluenesulfonate), for

example under conditions described hereinbefore (see e.g. process

(d)), such as at between room and reflux temperature, in the

20 presence of a suitable base (e.g. potassium carbonate) and an
appropriate organic solvent (e.g. a lower alkyl alcohol, such as

ethanol).

The skilled person will appreciate that, if desired, the above steps may be
25 performed in a different order to those that stated above, to provide the
relevant compounds of formula I. For example, steps (iii) and (iv) may be
carried out prior to steps (i) and (ii). Alternatively, steps (i) and (ii1) (in

either order) may be completed before steps (i1) and (iv) (in either order)



avai |l abl e, are known in the literature, or may be obtai ned either by15 PR 2004
anal ogy with the processes described herein, or by conventional synt hefﬂl C

25 procedW@si/289% accordance with standard techni ques, fromoregdihibos
avai l able starting materials using appropriate reagents and reaction

et er ocyel e Caglos ) Hetstooft beeiE i B HeY ardBpripbmedl L R0 "L

ot her cl ai 04 WO 01/28992 PCTI SE00/ 01994 55 substituents
usi ng techgﬁ(%t’%gg\t/@a&%gbm to those skilled in the art. For exanple,

hydroxy may be converted to al koxy, phenyl may be hal ogenated to give
. hal ophenyl, nitro may be reduced to give am no, halo may be displaced by

Syano:  SLoThe HiBeB bF SARE 80 o LERRRENL T rohl FnkRilAys ! andard

substituent or uncti ona erconversi ons an ormations

W thin ger @-En 1 m ﬁ(}gqf a ' V) r qr@ow@l&s of

f or mul a% I? prlaeexarrp g@cgar onwé'ngf/z %Bemp%%%e%pﬁ)ﬁ%@gr%gy r aFkyl ene,
and hydr oXjave ehéadvRRag@Her besbisPidiR! Ping TRALGAMAMN e ﬂfrxﬁéaﬁuFm\gent i on
may be isolated fromtheir reactio m xt Ur €s usi ng ‘conventi ona

techni quesfewdr bfepwi thanbmcttRisedefrtddbih thogRictKatt! %d,n}t)éﬂii%ulihrﬂy,t hat, in
In

the process described above, the functional "groups of internediate
conpounds awyidbehe use ofamereeyg-contdisingpeorhpotett Qlterpbyt €lhimngingr heps.
Functional groups which it is desirable to protect include hydroxy, am no
20 and carpmxijctionaof doxiSyimetuueywontadming nyaspepupJ hioprogessosffersnal ude
trial kylsilyl and diarylalkylsilyl groups (e.g. tert-butyldinethylsilyl,
tert- Butytenvysmesnt| synihetiorroutd netksy sxhbispidine tqompaiineisy randy allawd

al kyl car bony| roups (e,g. nethyl- and ethyl carbonyl groups). Suitable
pr O%/ECt i ngd%%ﬁ%%al I?rotéctio% at the D¥U0gen atorns.y yho Ps)

Further, this process may have the advantage that compounds comprising
the oxabispidine ring may be prepared in less time, more conveniently,
15 and/or at a lower cost, than when prepared in processes described in the

prior art.

Compounds of formulae II, V, VI, XI, XII, XIII, XVI, XVII, XVIII,
XIX, XXI, XXII, XXIV, XXV, XXVII, XXVIII, XXIX, XXX, XXXA,
20 XXXB, XXXC, XXXD, XXXE, XXXF, XXXG, XXXI, XXXII,
XXXIIA, XXXIIIB, XXXIVA, XXXIVB, XXXV, XXXVI, XLI, XLIII,
XLIV and XLVI and derivatives thereof, are either commercially
available, are known in the literature, or may be obtained either by
analogy with the processes described herein, or by conventional synthetic
25  procedures, in accordance with standard techniques, from feadily available

starting materials using appropriate reagents and reaction conditions.

Substituents on the aryl (e.g. phenyl), and (if appropriate) heterocyclic,

group(s) in compounds defined herein may be converted to other claimed



for am no include benzyl, sulfonam do (e.g. benzenesul fonam do), terfgaBR 2004
but yl oxycar bonyl, 9-fl uorenyl - met hoxycarbonyl or benzyl oxycar bonyl .

Sui t abl e p¥@0¥INg groups for am di no and guani di no i ncl uger/sEoo/01994

benzyl oxycar bonyl . Suitabl e protectingsgroups for carboxylic acid include

The' p ot e RAERE HaL e b Ehbiayks Syl B %ﬁwa&:og? Wl B pitie be or e
or oﬁﬁiekai%léﬂfPééﬁD@éﬁs?ﬁ%%? éﬁﬁiﬂﬁ%ﬂ%@%ﬁfl&%ﬂﬁ# B '@fée%tn%%s'er? known
have Tound ¢ e r LRoby Gy B Ind HCTECEE Yo L ARG ke omSh T ny

t ake pl ace d@gﬂy@aim}}ﬁopgtcénpl oynment of an appropriate strong acid, such
as a hydrohal'ic aci'd (especially HBr) e.g. as described hereinbefore. 10

The usesof protecting groups is fully described in "Protective Goups in
Organic Chem stry", edited by JJ.WF. MOne, PlenumPress (1973), and

"Prot ect i vaherskiled parsongaili &ls& ?h@ﬁm&"maﬁvﬂ'i@iﬂ §thidard lsustidepg e &

PGM Wtz, WI ei/-l nt er sci encesa? 999). 15 Persons skilled in the art wll
appr eci at e fumeitonal ngrmuge rintescarveasions oamb urdssfonfiatibs | WitBR | @rtdif an
alternative, and, on_sone occasions, nore convenient, manner, the

i ndi vi dual cpPpeEBds of &enuiadtwidhprovide ether rewynpveinde of donmdlden], Fodi f f er ent
order, and/or tETe I ndi vi dual reactions may be perforned at a 20 different
stage in tREAEDE Harbenylimeay jbecreduged itp thyslioxy wayallspleaddend thydanay or

chem c b transf ornati ons pﬁarformed upon, different internmediates to those
associ ed“ﬁ’é’r%‘? oy tQiBal0 o particular reaction). This will depend inter

The compounds of the invention may be isolated from their reaction

mixtures using conventional techniques.

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

or may need to be, protected by protecting groups.

Functional groups which it is desirable to protect include hydroxy, amino
20 and carboxylic acid. Suitable protecting groups for hydroxy include
trialkylsilyl and diarylalkylsilyl groups (e.g. ferr-butyldimethylsilyl, tert-
butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl
groups (e.g. methyl- and ethylcarbonyl groups). Suitable protecting groups
for amino include benzyl, sulfonamido (e.g. benzenesulfonamido), tert-
25 butyloxycarbonyl, 9-fluorenyl-methoxycarbonyl or benzyloxycarbonyl.
Sultable protecting groups for amidino and guanidino include
benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include

C,4 alkyl or benzyl esters.



alia on factors such as the nature of other functional groups present gigpg &,
particul ar substrate, the availability of key internedi ates and the

protecti nVQ@BUPBUp strategy (if any) to be adopted. C earlpcTdsmeioigpe of
chem stry involved will influence thesghoice of reagent that is used in

the said sSyRd Bse&i i i rowps that

are enpl oyed, t]and %ﬁ%g&gﬁwoggﬁﬁgﬁﬁﬁoﬂgsﬁﬁ%%ﬁ%&??f#‘%‘% APR
2004 VO 01¢r2fR Anf G (BEPE} Q205 deschibli Herdh@oPe appreci ated by those
skilled in the art “that, although certain protected derivatives of

conpounds of fornmula I, which may be nmade prior to a final deprotection
stage, may not possess pharnacol ogical activity as such, they may be

adm ni st er dRtopeatiaptozoapd shagrborahbyediivaddoed ArbIWIh 3 Iy irg the
body to form corrp%uggd?bof ?he i nvention which are p%ée?;ﬁr@?gl%glﬁga#%

act i ve. sSuckelbdmowar tov ésoserskilied infthe earb andese Hef@theds hereRiFe UIFor
Mor eover, certain conmpounds of forrmula I may act as prodrugs of other

conpounds éXampiayuiee lhaveo faurdd phatd regoval afonnouS%Rbf gioRpMftcin | agr €
included within the scope of the invention. Sonme of the internedi ates
referred t®XpkispidiiefRg may itakeelplackc convemigntly by empldygnemspgcan of the
invention there js thus provided: (a) a conpound of t5 formula Il, as

her ei nbef o ABPEAPIIatR4T0BE agidyr Wichorsed hyelrohalic seidt(espenidlly HBr)ieopahsy in t he

formof a salt.and/ or, ol vate; (b) a conpound of forrmula IV, as
her ei nbef o%@sﬁgﬁ]ﬂ&{?mg??o&eprot ected derivative thereof; (c) a compound of

forrrulg VI, as hereinbefore defined, or a protected derivative thereof
(provi %d that R does not represent -S(0O) 2R9, wherein RO represents 20

v cn e - aoss B Of abpsbhf SEpBE T ihe et PRt el iy o
conpound oDrhgkiEHentisnd®, RARE BYST. W F. MHLOMSE; Plndin Wil dgid vati ve
“Protective Groups in Organic Synthesis”, 3% edition, T.W. Greene &
P.G.M. Wutz, Wiley-Interscience (1999).
15
Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some occasions, more convenient,
manner, the individual process steps mentioned herein may be performed in
a different order, and/or the individual reactions may be performed at a
20  different stage in the overall route (i.e. substituents may be added to and/or
chemical transformations performed upon, different intermediates to those
associated hereinbefore with a particular reaction). This will depend inzer
alia on factors such as the nature of other functional groups present in a
particular substrate, the availability of key intermediates and the protecting
25 group strategy (if any) to be adopted. Clearly, the type of chemistry
tnvolved will influence the choice of reagent that is used in the said
synthetic steps, the need, and type, of protecting groups that are employed,

and the sequence for accomplishing the synthesis.



thereof; (e) a conmpound of formula XV, as hereinbefore defined, or fa§ APR 7004
protected derivative thereof; (f) a conpound of formula XV, as herei nbefore

25 defi nedO o2889pr ot ect ed derivative thereof; (g) a conpopagsehodiessmul a
XX, as hereinbefore defined, or a propected derivative thereof; (h) a

Sgﬁﬁﬁ?gve:"{‘ ST OB el Eﬁ[ﬁﬁ{%bﬁfé‘éé‘? by 35 el rthighl €6
i p KXXI X,
o pT ot ct o Gy ne g Koy R LR ARE Ml e hate g o o

prot ect ed Oterzh\fﬁiaﬂ\d%ftch@étﬁﬁf smglé?h?a'yf 86t E?ﬁ?&_@é’@ﬁﬁnﬂée&l@%@é‘f %ﬁllvllg g¢! ude

those in which- 5 R41 to R46 a repr ese repr ese represents

a direct baugh, tBeyenmagsént ddmidisteeed HaBteralR? dreRrERE AR 7 6al kyl ;
10 R3 represents H or g al kyl ; and/ oIEmR4 islngsent g’f replr_tggger%tﬁgr one to

‘three hal o,metabblised metthobpder tniform cagnpotngls Fattid Gveiton RHEEEREE
conpounds of formula Il include those in which: is R2 and R3 both represent

H and R4 iphammeeelpgicallyiastisie! ySuch dbrvitiven miyahesfdieabe debembalhf ate or,
especially, a hydrochloride (such as a dihydrochloride) salt, which salt
i s opti onal IPjodiugydr atMogeovgr, scertadmi ¢compeunss. ofofoPmed2r ¥ erlay capoands of
formula VII1 include those which are not; tent-butyl

9- oxa- 3, 7- AragHEIgs Af QlgrEompqugasfdomnalarboxyl ate. " Preferred conpounds of
formula XLVI1 include those in which the group R and the group

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

invention.

Some of the intermediates referred to hereinbefore are novel. According to
a further aspect of the invention there is thus provided: (a) a compound of
15 formula II, as hereinbefore defined, or a protected derivative thereof,
optionally in the form of a salt and/or a solvate; (b) a compound of
formula IV, as hereinbefore defined, or a protected derivative thereof; (c) a
compound of formula VII, as hereinbefore defined, or a protected derivative
thereof (provided that R' does not represent -S(O),R’, wherein R® represents
20 unsubstituted phenyl). Preferred compounds of formula VII include those in
which R' does not represent C(O)OR’, in which R7 is terr-butyl; (d) a
compound of formula X, as hereinbefore defined, or a protected derivative
thereof; (¢) a compound of formula XIV, as hereinbefore defined, or a
protected derivative thereof; (f) a compound of formula XV, as hereinbefore
25 defined, or a protected derivative thereof; (g) a compound of formula XX,
as hereinbefore defined, or a protected derivative thereof; (h) a compound
of formula XXIII, as hereinbefore defined, or a protected derivative thereof,

provided that L* does not represent iodo; (i) a compound of formula



25 are different, and as such include those conmpounds of fornula XL\({J(E) If(@q 00
which: 1 6 APR 2004 WD 01/28992 PCT/ SEOQ' 01994 59 R represents - )A ’;

- C(O N( REY¥01/28092 S(O) 2RI (wherein X, Rm R7, R8 and RO arp&TaX00/01994
her ei nbefore defined); R2 and R3 do notstogether represent =0 when A

represents XMXHINEChr _ﬁ’gﬂa}]ecﬁed: é%tiirﬁt‘i@@ﬁic}‘e(ﬁr %fngz%eg @%{%}H&déﬁ?@ﬁlﬂr mul a

XLVIl include those i i ch represents erei @present S

aryl (such ¥bIhleayprotechal defvamfd thepssfubst i tuted phenyl); G represents CH
A represents a direct bond; io0 B represents a direct bond; R2 represents

Hor Cl-6 alkyl: R represents Hor Cl-6 alkyl; Rd is absent or represents
one to three halo, nethyl, nethoxy or nitro groups, especially 2- or

4-fluoro, Preferrett chthpowndsdofoforimiula 2F elude! thoss th Which® tri methyl,
4- met hoxy, or 2- or 4-nitro. Medical and pharnmaceutical use Conpounds of

the invént iR} taRs aHatptesbat Biyse they possess 20 pharmacol ogical activity.
They are therefore indicated as pharmaceuticals. Thus, according to a
further asrﬁdﬁpf@semhé:ﬂhventi on there is provided the conpounds of the
invention for use as pharmaceuticals. 25 In particular, the conpounds of
the i nvent i‘bACRIEAEIS @ digesddamdal el ect rophysi ol ogi cal activity, for

exanpl e as ﬁiem)nstrat ed in the test described below 1 6 APR 2004
represents a direct bond;

R? represents H or C, 4 alkyl;
10 R’ represents H or C,; alkyl; and/or
R* is absent or represents one to three halo, methyl, methoxy or nitro

groups.

Particularly preferred compounds of formula IT include those in which:

15 R’ and R® both represent H, and R* is absent, optionally in the form of a
sulfate, hemisulfate or, especially, a hydrochloride (such as a
dihydrochloride) salt, which salt is optionally a hydrate (e.g. a
hemihydrate).

20 Preferred compounds of formula VII include those which are not:

tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate,

Preferred compounds of formula XLVII include those in which the group R!

and the group
FaF
B
“of
G
25 =

are different, and as such include those compounds of formula XLVII in
which:
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expected to be useful in both the prophylaxis and the treatnent of
arrhythm a¥Q owereo2 n particular atrial and ventricul ar arr pyyREb@FLo0p
conpounds of the invention are thus ingjcated in the treatnment or

i seasce. R e ErARORRR e INGDIR SR TR iy o RS

i ncl udi ng iﬁﬁrﬁﬂﬁrﬁxar.e%q{e?eﬁbgfogﬁ%eﬁﬁg en heart attack, nyocardi al
t

The

infarction, heart failure, I'ac surgdery and thronboenbolic events. 10
In the treaRRyy ] u ' t %erﬁgeen

found to sel ect?\g%&gé{]ﬂggggﬂg??%%%%o:tgﬁh%étégﬁfde{g%g@ ap{fgfs Y the Qr
interval, and, in particular, to exhibit class Ill activity. Al though
conmpounds of the invention have been found to exhibit class Ill activity in

“i's particul Pastidufarly'prdfead %mcpdﬁndétwmmmaaﬂ\ﬂmﬁidlud@ﬂa%é)m%hi?igt lvity

is/are not necessarily restricted to this class. According to a rt

her

aspect of tRe ifepwsenisorS(Q)R?,e viteraino\R’dgeprasemits h%ﬁrlotsuchr a3t gﬁgﬁ [of an

arrhythm a whi ch nmethod conprises adm nistration a 20 ther

p u){fcally

ef fective aparticulaoly wusubsgimtetiphéngljie i nvention to a person suffering

from or susceptible to, such a condition. Pharnmaceutical preparation
The conpoun‘a§89fesﬁh§ CHvention will nornally be adninistered orally,
subcut aneousl intravenously, intraarterially, transdermally,

i nt ranasal I‘;

s 25

Y )
[EPERseniSHadizestdondyr by any ot her parenteral route, in the form

of pharnmaceguti cal prepar aa}i oas conprising the active ingredient either as
O

a free 1%as® TEPICAEHS 3-FIEBEL POBHgani ¢ or inorganic acid addition salt,
6 APR 2004 R;\/\i(_)ePOI_%S/e%%QﬁZOI_PaIl aSE(Oy?’/ 01994
R* represents H or C 4 alkyl;
R* is absent or represents one to three halo, methyl, methoxy or nitro
groups, especially 2- or 4-fluoro, 2- or d-chloro, 4-bromo, 4-methyl, 2,4,6-

15 trimethyl, 4-methoxy, or 2- or 4-nitro.
Medical and pharmaceutical use

Compounds of the imvention are useful because they possess

20  pharmacological activity. They are therefore indicated as pharmaceuticals.

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

compounds of the invention for use as pharmaceuticals.

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

described below.

inai



61 pharnmaceutically acceptabl e dosage form Dependi ng upon the di sorg%rAP@%im
patient to be treated, as well as the route of admnistration, the
conposi t i W&PVR¥Y2 be administered at varying doses. 5 The ®cmsEond®opf the

i nvention may al so be conbined with aep other drugs wuseful in the

treatment qhedionididl T dedafinidiare AR OLERAUGRDe Hishl 46 Hom AEOT di ng

to a further asp the invention there I's us prov

phar maceut peephylaXisnanat the Nrédiflentliof Greh FRIASY $hPln wa%%ngﬁwiﬁnaﬁd‘ 10

adm xture w th a pharnmaceutically acceptabl e adjuvant, diluent or carrier.
Sui t abl e dabhumdmsqgﬂgmuhhg_conpounds of the invention in therapeutic
treatment of humans are about 0.005 to 25.0 ng/ kg body wei ght at oral

adm ni stration and about 0.005 to 10.0 ng/ kg body wei ght at parenteral t5
adm nistration. Preferable ranges of daily doses of the conpounds of the

i nvention Thet dempmendsi of tthe ahwemtiom faréudms sindicateb dutthe. feomtent16: 0 nu/ kg
body wei ght at oral adm nistration and about 0.005 to 5.0 ny/kg body

wei ght at prophylaxisdf eatdiaci diseases,oor ireinditaions mphateti®) cdrdidvediseasest i on have
the advantage that they are effective against cardiac arrhythm as.
Conpounds f whigh ambsthoiashareabeligved thaplay ehmapaviale, sigeluding 1schegmicay be
more efficacioug than, be |less toxic than, have a broader range of activity
25 (i ncl udﬁ?ﬂj‘ A5+ iSHedshheaBnBitack. sryesardiphdafarction,abeart1failress |11
and/ or clas%.lv activity (es eciglhé class | and/or class IV activity in
addi tion tSArdAcAuIeery and thrQmposmbolie 4VeRs. npre potent than, be | onger
acting, than, produce fewer side effects (including a | ower incidence of
proarrH&thnias such as torsades de pointes) than, be nore easily absorbed

ot ner user I U aftaBECAr Amihi: Crateolts 5P dhnoliuon VBB Nove

found to selectively delay cardiac repolarization, thus prolonging the QT

interval, and, in particular, to exhibit class III activity.  Although
compounds of the invention have been found to exhibit class III activity in
15 particular, in the treatment of arrhythmias, their mode(s) of activity is/are

not necessarily restricted to this class.

According to a further aspect of the mnvention, there is provided a method of
treatment of an arrhythmia which method comprises administration of a
20  therapeutically effective amount of a compound of the invention to a person

suffering from, or susceptible to, such a condition.

Pharmaceutical preparations

25 The compounds of the invention will normally be administered orally,
subcutaneously, intravenously, intraarterially, transdermally, intranasally,
by inhalation, or by any other parenteral route, in the form of
pharmaceutical preparations comprising the active ingredient either as a free

base or a non-toxic organic or inorganic acid addition salt, in a



known in the prior art. Biological Tests 5 Test A Prim El ectrophysi qlgggp[gﬁ,h‘
Effects I n Anaestheti sed CGui nea Pigs Qui nea pigs wei ghing bet ween

1100 g werwowsesysz The animals were housed for at |east ong Eﬁﬁpre t he
experiment and had free access to to gpod and tap water durr ng ?

peri od. An I nduc E an . ntraperitoneal tion of

pent obar bi t %éﬁcgﬁgécﬁﬁ?tﬁg @%&g%&?lﬁ%{ CRQPE VPRG aﬁtff:lé@fdﬁhii@d one
carotid art rec bl ood, sa and into
one j ugul arﬁ%/%l E':)Og)%r & dragd&fﬁf] }) FHS Qs LB%I@@ F OB$ aced on
the linbs f e f II) A therm stor was placed in the
rectum and ‘?’EX a%?@ﬂ%ﬂ%\/{ggab?@%é gﬁ a'heating pad, set to a rectal
tenperature of between 37.5and 38.5C. 20 A tracheotony was perforned and
the animal was artificially ventilated with roomair by use of a small

ani mal  ventThet@hpowris dmbqe@cd@ioa%apm%mrﬂbﬂl t»b@; Qggm ter 'l tf.or the

species- In order to reduce autonom c”i nfl uences in the
neck, and Qusefilin Kige Qbatienp CIAGHGHINAS BAYQ OhENEARATGASHARY dishRidik nut es
before the start of the experinment. 25 The left ventricular epicardi umwas
exposed by a left-sided thoracotonmy, and a custom designed suction

el ectrode for recording of the nonophasic action potential (MAP) was

appl i ed to A¢rordiagt tosenfurtlar| aspett ef thel Inveiition thercty ole idePta i n
position as _|ong as, an acceptable signal could be 1 6 APR 2004 WO 01128992
PCTI SEDQ o Pdagmaezutical formulation including a compound of the invention in

10 admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suitable daily doses of the compounds of the invention in therapeutic
treatment of humans are about 0.005 to 25.0 mg/kg body weight at oral
administration and about 0.005 to 10.0 mg/kg body weight at parenteral
15 administration. Preferable ranges of daily doses of the compounds of the
invention in therapeutic reatment of humans are about 0.005 to 10.0 mg/kg
body weight at oral administration and about 0.005 to 5.0 mg/kg body

welght at parenteral administration,

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

against cardiac arrhythmias.

Compounds of the invention may also have the advantage that they may be
more efficacious than, be less toxic than, have a broader range of activity
25 (including exhibiting any combination of class I, class II, class III and/or
class IV activity (especially class I and/or class IV activity in addition 10
class I activity)) than, be more potent than, be longer acting than,
‘produce fewer side effects (including a lower incidence of proarrhythmias

such as torsades de pointes) than, be more easily absorbed than, or that



recorded, otherwise it was noved to a new position. A bipolar electnqdgpp qum
for pacing was clipped to the left atrium Pacing (2 ns duration, tw ce the
di astol i cWhOB248L d) was perfornmed with a custom nmade constrNySEDIHIWHL
stinmulator. The heart was paced at a fgquency just above the normal sinus
5 rate duri I mAl kit ] -0 F t The bl ood
pressure, tﬂgyﬁ@%@aﬁﬁggﬁlsﬁg IF%%%F?%IV\Q&QQM%SOB‘ZQZ é(;[ﬂxr"':'élurﬁ%ngogr aph
ink jet recpis\eh iﬁgl@g?ii}?‘aﬂ.e”a’ Sweden). All signals were collected
(sanpling frequency 1000 Hz) on a PC during the last 10 seconds to of each
paci ng sequence and the | ast 10 seconds of the follow ng mnute of sinus
rhythm The signals were processed using a custom nmade program devel oped
for acqui si BiclogiealTastal ysi s of physi ol ogi cal signals neasured in
experinental aninmals (see Axenborg and Hirsch, Conput. Methods Prograns

Bi omed. 41, 55 (1993)). 15 The test procedure consisted of taking two basal
control recordings, 5 mnutes apart, during both pacing and sinus rhythm
After the sbesid control recording, the first dose of the test substance
was infused in a volume of 0.2 nL into the jugular vein catheter for 30
seconds. ThY@dmapy Eleqitapbysiolagical bedts dn VamesthatiseeldGaintaPipew r ecor di ng was
made. Five _m nutes after. the previous dose, the next dose of test

subst ance vid41nea ighiveeishing, besweendoal and oh¥k gt were ussshs Tke anignalen duri ng

each experinent. 25 Data anal ysis he nunmerous vari abl es neasured in
this anal ys\vgr,erhq“s@i f%f*@e@gl W@e@egoméhmeﬂfﬂ%rﬁtﬂﬂnhadf Bec 8ensari son

and sel gcti of .aGgtive conpounds. . The .three variables selected were the
MAP dur'®t | &ﬁr}%&%ﬁmg rr?% g}f’i‘?ﬁ{l%n during pacing, the
atrio-ventricular (AV) conduction tine (defined as the 1 6 APR 2004 WO
01/ 28992 PCT/ SEQQ/ 01994

Anaesthesia was induced by an intraperitoneal injection of pentobarbital (40

to 50 mg/kg) and catheters were introduced into one carotid artery (for
blood pressure recording and blood sampling) and into one jugular vein (for

15 drug infusions). Needle electrodes were placed on the limbs for recording
of ECGs (lead IT). A thermistor was placed in the rectum and the animal
was placed on a heating pad, set to a rectal temperature of between 37.5 and
38.5°C.

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 peck, and 0.5 mg/kg of propranolol was given
intravenously, 15 minutes before the start of the experiment.

25
The left ventricular epicardium was exposed by a left-sided thoracotomy,
and a custom-designed suction electrode for recording of the monophasic
action potential (MAP) was applied to the left ventricular free wall. The

electrode was kept in position as long as an acceptable signal could be



64 interval between the atrial pace pulse and the start of the ventygapg
MAP) during pacing, and the heart rate (defined as the RR interval during

sinus rhyWRfl/288gst ol i ¢ and diastolic blood pressure were weaskAghok N
order to judge the haenodynam c statugiof the anaesthetised ani mal.

Changes, Thioonanoaemase it Fas, fov SOA R RRufiEL " R0 REele ¢ e
2t “per cent oo Chiinaes CIIPRRY R M KT HARER, iR 12 B RLAOR MR BEE Vol e

as percentage changes f i's val ue. By fge val ues

to against diastobiontireshiok WaS Spebrnitds WAk G Eﬁ:ftts %ﬁé@%du@&ﬂﬁ%ﬂ%n}it was

possi ble to construct dose-response curves. | I S way, each experi ment

gener at ed tstimelathrs eThe hean seasoprcedat aofieqieticy NG hovatthe o HF&XB% AV-
conduction tine and one for the sinus frequenCy (RR int ervar@. mean

curve ofS alfatesdweng fanimteevéryrfifill minbie trdetHous tesitadiee was cal cul at ed,

and 15 potency values were derived fromthe nean curve. Al dose-response
curves in these experinments were constructed by |inear connection of the
data poi nts_obtai ned. The cunul ati ve dose prol ongi ng the MAP duration by
10 % f r om t Hee Bleod) pressurgystheMaA R sigaal and ghe teaddd £66 wire ecastedHn

el ect rophysi sjgﬁgi cal ., potency of, the agent_under_investigation (D, 0). 20

Test B G ucbtuPEPEIPR IRk 3t ieqordst deiqmensoblems, Swedea) midd signalsdwerect
s, det or moHECEL YA BRGLpE IR EED  Ga i durind e esklissaondmaca on
ror 2 DU e AAg0S! S RPAN Cob! ERLSERUSE i bk oct =
"oty seras, Mymaesanapndl e Baeady R i pifleeh 21 B
Expressi on develaped!fay a€quisition and analysis of physiological signals measured in
experimental animals (see Axenborg and Hirsch, Compur. Methods
Programs Biomed. 41, 55 (1993)).
15
The test procedure consisted of taking two basal control recordings, 5
minutes apart, during both pacing and sinus rhythm. After the second
control recording, the first dose of the test substance was infused in a
volume of 0.2 mL into the jugular vein catheter for 30 seconds. Three
20 minutes later, pacing was started and a new recording was made. Five
minutes after the previous dose, the next dose of test substance was
administered.  Six to ten consecutive doses were given during each

experiment,

25 Data analysis

Of the numerous variables measured in this analysis, three were selected as
the most important for comparison and selection of active compounds. The
three variables selected were the MAP duration at 75 percent repolarization

during pacing, the atrio-ventricular (AV) conduction time (defined as the



1 6 APR 2004 WD 01/28992 PCT/ SEQCQ' 01994 65 rectifier potassium cha{ngq\IPR 004
was i nduced in nouse fibroblasts by 24 hours exposure to the

gl ucocor t Wb BIMexanehasone (5 M. Bl ockade of these pot Z€Tismvairannel s
depol ari sed the fibroblasts, resultingsin increased fluorescence of

o ey th%%gﬂfugsﬁw SR
Du "Rhidd ]:lé'ﬂ}'ls 5 %
vol {\e/glc:;)s peni cg ?ﬁ nﬁ?g strept gsrr\y{/]’(l:% ?’l{ %#ﬁ%ﬂnﬁém(

L- RIS
da?sazlspﬁgl-rth?yps?n (Otcgﬁ: éﬁgd%&%:&a %:O;Blt}e l;ég%adéép‘)ﬁ%;gwat e %ﬁﬁe sal | ne

G bco BRL) h&%i e R Si i petted
out into cljgagégg?gg%]&c}a ack %?gg%%?gf ﬂgéé \;\Egesldﬁisg? 33 gOgstar; E2)5 000

cel I s/ wgl | .ECE Wh@cﬁbél@ﬁ%ﬁﬁﬂ%@ttﬂﬁﬁ'@%n@)’&ﬁﬁéﬁp%bk%%ﬁ%af@é&ecU' ar pr obes)

was used to neasure nenbrane potential- D Bac4 maxi nmal |y absorbs at 488
aMand emts at 513 nM DiBac4<3) is a bisoxonol, and thus is negatively
charged at pH 7. Due to its negative charge, the distribution of D Bac4(3)
across 20 tTise meednr afiehé Iwdepemrieintecppdings heas setneneety and thet effedial @ i f
the cell depolarizes (i.e. the cell interior becones |ess negative

rel ative taecetded afteerdomsicutiviee dDs@acf( Bst corbstante avieom éxpresiedt he cel |
increases, due to electrostatic forces. Once inside the cell, DiBac4(3)

nol ecul es qe@nceAtage changaspiram dns yalug.ei By plmngnhcsﬂjpemwmgmualaase in
fluorescence em ssion. 25 Thus, a depalarization will be reflected by an

i ncread@ | @M@GS?WWBV@MCMC&%%@W nedohBaRCOTding: | liovascence

was det ected 1)6
possible to construct dose-response curves. In this way, each experiment

generated three dose-response curves, one for MAP duration, one for AV-
conduction time and one for the sinus frequency (RR interval). A mean
curve of all experiments performed with a test substance was calculated, and
15 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 the baseline was used as an index to assess the class III
clectrophysiological potency of the agent under investigation (D).
20
Test B

Glucocorticoid-treated mouse fibroblasts as a model to detect blockers of

the delayed rectifier K current

IC50 for K channel blockade was determined using a microtitre plate
25 based screen method, based on membrane potential changes of
glucocorticoid-treated mouse fibroblasts. The membrane potential of
glucocorticoid-treated mouse fibroblasts was measured using fluorescence
of the bisoxonol dye DiBac,,,, which could be reliably detected using a

fluorescence laser imaging plate reader (FLIPR). Expression of a delayed



FLIPR _ 1 6 APR 2004 WD 01/28992 PCT/ SE0O0/ 01994 66 Prior to each 16 APR 2004
experinent, the cells were washed 4 tines in phosphate- buffered saline
(PBS) to MEQBYE982| culture nedia. The cells were then treergsoommdy 5 M

D Bac4(3~ (in 180 L of PBS) at 35C. Oyge a stable fluorescence was reached

L o cEPUOP ol Sl ot o ARG GBI BBl vere

out at 350, YSR e RE b et icaile MeferkEnadiol. M BRIKIRR o afipe " ©

rectifier RRASRInMBIRRNC|deppRa! BRCHRBHINCARARIdd YAl gRGENGE  Tes!
0 a p , An P ai

,Substances were prepared in t second 96 we at e ning 5

" uM Di Bac, 3]ﬂu0TBﬁ:en@@0€Wa@&j on of substance prepared was 10 tinmes that of
the desired concentration I the experinment as an additional 1:10 dilution
-occurred during addition of substance during the experinent. Dofetilide
(10 M was used as a positive control, i.e. to determ ne the maxi num

i ncrease i Moug fliuditesblste (Durells) fwetd purchised frontleAgidridan tl'?%c' G50

val ues, was performed with the G aphpad Prism program (G aphpad” Sof t war e
Inc., San Kuwgee ColiccdonTdATCC MeManaksa; AR |addy wekrdesilnedpdgnds An in
vitro screen s set up to determne the nmetabolic stability of the
conpounds &fulbgreosipediticd eaghksmeduin sppplemested withclietad watf seminio, % nan,

rabbit and r i th NADPH o- factaor was used, The assay conditions were
as fol |l ows¥0 ngespﬁypﬂiip, %gﬂﬁmmti/mlsb gpptomyadn HEP OB upgéml) 5endN) at pH

7.4 and, 10LM18F1inE:- S—tglutgzgfg)eowg& mg/mlL). The cells were passaged every 3-4

days using trypsin (0.5 mg/mL in calcium-free phosphate buffered saline,
Gibco BRL). Three days prior to experiments, cell-suspension was
pipetted out into clear-bottom, black plastic, 96-well plates (Costar) at
25 000 cells/well.

15
The fluorescence probe DiBac,s (DiBac Molecular probes) was used to
measure membrane potential. DiBac,; maximally absorbs at 488 nM and
emits at 513 nM. DiBacyy, is a bisoxonol, and thus is negatively charged
at pH 7. Due to its negative charge, the distribution of DiBac,;, across

20 the membrane is dependent upon the transmembrane potential: if the cell
depolarizes (i.e. the cell interior becomes less negative relative to cell
exterior), the DiBacy; concentration inside the cell increases, due to
clectrostatic forces. Once inside the cell, DiBac,.;, molecules can bind to
lipids and proteins, which causes an increase in fluorescence emission.

25 Thus, a depolarization will be reflected by an increase in DiBacy,
fluorescence. The change in DiBacyy,, fluorescence was detected by a
FLIPR.



1 6 APR 2004 WD 01/28992 PCT/ S E00/ 01994 67 The reaction was starteds Byp 1104
addition of test conpound and term nated after 0O, 1, 5, 15 and 30 m nutes
by raisi nfQHEYR in the sanple to above 10 (NaOH 1 ml). PSEISES0/EObent
extraction, the concentration of test ssconpound was neasured agai nst an

_ _ f
Lost compotnt T enero P AT RT <! ey AR POt e

test conpound remaining after 3 ul at ed

and used aguffersbsaline tPBS?f%él’@ﬁid\% 8l 3R dré Ymedid, TRe! BMENWePE thén
illustrated by way of the follow ng exanpl es. Exanpl es General Experinental

Pr ocedur es trbateNBwSthSP NI BiB&E,S, (@098@%0% FBS) af 35he. T @dcev Rible

i nstrunents: a Perkin- El ner I X API ex spectroneter; a VG Quattro 1|1

triple quadluopscence waks rehetiddor(sudllysiaftire 1QUAtRYPA0E: LIoT of thk CFeRfTaSS
Platform LCZ single quadrupol e nmass ‘'spectroneter” (the latter three

| nstrunent subsareeeoas prided, wistdy FLIRRsrdhieeadl! 96 avell Pipduiigesysi@apr ay
interface (LC-MS)). 1H NVR 20 and 13C NWR neasurenents were perforned on a
BRUKER ACPFhiirestedice Vacasanciiofits werk thed tARén specy ROrsetdios a fipdieatilig at 1H
frequencies of 300, 400 and 500 MHz respectively, and at 13C frequencies
of 75.5, 10016 AMNd expsrimemty werpeaarfiedl gut Att 85A€Y, i duky(o 1RE higR
measurenments were perfaorned on a BRUKER ACE 200 spectroneter at a

frequency ESMPEIsuTg. SenditivitiRo0d mbosh ndglayed nagetifaer hpotassieme ccliannelpect r a

dependi ng Ego& ease of er'ﬁﬁt erpretati on of spectra. Unless otherw se stated,
cheni cal sRPRYUSIANCs and, PaBacyy; PHATGICERCS: hd CSbFURSNGES WeRSPTSRRTSS Mndar d. WD

0172899 a second 96 well plate, in PBS containing 5 pM DiBacyy. The
concentration of substance prepared was 10 times that of the desired
concentration in the experiment as an additional 1:10 dilution occurred
during addition of substance during the experiment. Dofetilide (10 pM)
was used as a positive control, i.e. to determine the maximum increase in

15 fluorescence.
Curve-fitting, used to determine the IC50 values, was performed with the

Graphpad Prism program (Graphpad Software Inc., San Diego, CA).

20 TestC

Metabolic Stability of Test Compounds

An in vitro screen was set up to determine the metabolic stability of the

compounds of the invention.

25  The hepatic S-9 fraction from dog, man, rabbit and rat with NADPH as co-

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

compound.



68 1 6 APR 2DN PCTI SE00101994 Synt hesis of Internedi ates The foll owig |
I nternmedi ates were not comercially available, and were therefore p %;EMQP
by the netWod¥2¥escri bed bel ow. 5 Preparation A tert-Butyl pcr/SE00/01994
9- oxa- 3, 7-di azabic clo 3.3.1 nonane-3-garbox late h drochloride (i)

2,6-Bis io saaAr Lsyl f . rphol i ne 10 .The, sub-titl e _conpound
was prepar ggﬁggghg' | Pﬁ*é“{]%g‘&la@ E’y o?ﬁhég%cfﬁ%wwo%a%mme@ Mtero a
stirred m xgunye sof 53R , r . 5.kl and . odi (418.7
g, 1.65 rmr{;)’ Ehgérlsgﬁﬂc??grt at nos hgﬁghg&%%g]sﬁlgﬂéeﬁaﬁlgqﬂo?l?q"(?nf@i se over
a period of(NHDHL N - bi | t | .

(phenyl sul f(onyl ) m)]F p%g?}i ne%%ﬁ%&?ﬁﬁ(ggﬁgé%%drﬁﬁbg@ icr?ﬂ net]fﬁllolg‘erqf g"é[ 2827
(1963); 42lcdingpurnd. SHakvl tneaslitbd ngagqﬂhgh bh MEintdig llr eGhiAy Myt U
warnmed to reflux. After addition was conplete, re"rl ux was conti nued
-overni ght Héluorascerve/Uvxdeteatioms al | owed to cool to roomtenperature. 20
The m xture was filtered and the chloroform | ayer separated. A saturated
aqueous sol ution of Na2S2G3 was added to the organic solution until the

i odi ne col qur di sappeared. The organic | ayer was agai n separated, then
dried (Na:%?)?e‘ﬁ?m&g# et test sompoviadt remaininignafeacib ntioutys ¢hotl 278 9,0 (1009
of the sub-titl onpound as a light yellow cri/.stal line solid. 25 HPLC

anal ysi s i n§tc tethand Nsediad @ TReamec fommetabeliofstabilityci s-i soner  and 54%
trans-isonmer. (b) Acetonitrile (50 nm.) and then ether (150 nlL) were added
to triphenyl phosphine (20.1 g, 77 nmol). Im dazole (5.24 g, 77 mmol) was 1

6 APR 3894 The invention is illustrated by way of the following examples.

was

Examples

General Experimental Procedures

15 Mass spectra were recorded on one of the following instruments: a Perkin-
Elmer SciX API 150ex spectrometer; a VG Quattro II triple quadrupole; a
VG Platform 1T single quadrupole; or a Micromass Platform LCZ single
quadrupole mass spectrometer (the latter three instruments were equipped
with a pneumatically assisted electrospray interface (LC-MS)). 'H NMR

20 and “C NMR measurements were performed on 2 BRUKER ACP 300 and
Varian 300, 400 and 500 spectrometers, operating at 'H frequencies of
300, 400 and 500 MHz respectively, and at C frequencies of 75.5, 100.6
and 125.7 MHz respectively. Alternatively, ®C NMR measurements were
performed on a BRUKER ACE 200 spectrometer at a frequency of

5 50.3 MHz.

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

in ppm with the solvent as internal standard.



WO 01/28992 PCT/ SEGOD 01994 69 added and the solution cooled to 5C. {gdippeyn
(19.5 g, Z)?O%S%ZV\B.S added, causing the tenperature to rise to 17C.
solution o , 6-b1 s- (hydroxynet hyl) -4-(phenyl sul f onyl ) nor FH{S/$E8/01994
(Preparation L; 10.65 g, 37 mmol) in #&Betonitrile (50 nL) was added and

t he reacti odymthesis efl Intermediones t enperature for 22 hours. Aqueous sodi um

t hi osul f at emadded and the layers separated. The organic
phase was Tk&Hedowing inlermedisey mrbcu(ﬂcwinﬁlb@&aﬂy)av%ﬁl‘ﬂbfé“%c?’%re
concentrated under reduced pressure. The residue Was purified by

chr omat ogr dBAgetorspiepared by the atghodedesdrivgdvbeldwdi chl or omet hane (1.5 L),
to give a yellowto oil. This was triturated with ether to give the title
conpound as a yellow solid (a 1:1 mxture of cis- and trans- isoners; 6.1
g, 37% . The ether sh contained i npure product (1.90 g). APl M5 mz =
508 [cﬁm%ﬁﬂ?ﬁﬂ@ﬂ]x’?. 15 (ii)

3-Benzyl - 7- ulfo - 9-oxa- 3, 7-di azabicycl 0[] 3. 3; jjnonane A m xture
of benzyl aﬁé&gﬁuﬁgéﬂaﬁ?ﬁ&mamﬂlo[gi3qllmnﬁi"&ﬁﬂ Qxyate

bi s(i odone h}_ﬂ_ ol h. enyl sul fonyl ) nor pholine (fromstep (i)(a) above; 275
g, 0.54 rrolt-ly——%am i um hydrogencar bonate. (182.2 g, 2.17 mol) in 20
acetonitrile (13.5 L) was refluxed for 24 h. After this tine, an aliquot
was renoved and diluted with ethyl acetate. HPLC anal ysis of this sanple

i ndi cat ed Q4 9 | &-1 S r of the starting materi al
retrained Eir)\ag’é%e ?&i -4 8{' Sﬂﬁog M ther 6 h, but this gave
no chamge Mhet id-1186 @R — j i a} ,(as 4 ndicated by
25 HPLC). The reaction was Fﬁggﬁgﬁ?@a&gﬁ%ﬂb&g@% {6‘;&?{[] 'Bé:f‘%er 30111'}\‘31[}3 xt ur e
was filteresdoanethbds filtrate concentrated in vacuo. The resulting crude
product was partitioned between dichl oronethane and 0.5 N NaOH sol ution.
The organic | ayer was separated, washed with brine, dried

(@) To a stirred mixture of water (835 mL), chloroform (1.25 L) and
iodine (418.7 g, 1.65 mol) under an inert atmosphere (N,) was added,
15  portion-wise over a period of 30 min, 2,6-bis[(acetoxymercuri)methyl]-4-
(phenylsulfonyl)morpholine (prepared as described in Chem. Ber. 96,
2827 (1963); 421.3 g, 0.55 mol), during which time the reaction mixture
was warmed to reflux. After addition was complete, reflux was continued
overnight before the mixture was allowed to cool to room temperature.
20 The mixture was filtered and the chloroform layer separated. A saturated
aqueous solution of Na,S,0, was added to the organic solution uatil the
iodine colour disappeared. The organic layer was again separated, then
dried (Na;SO,), filicred and concentrated in vacwe to yicld 279.9 g
(100%) of the sub-title compound as a light yellow crysialline solid.
25 HPLC analysis indicated this product 10 be composed of 46% cis-isomer

and 54 % rrans-isomer.

(b) Acetonitrile (50 mL) and then ether (150 mL) were added to
triphenylphosphine (20.1 g, 77 mmol). Imidazole (5.24 g. 77 mmol) was



filtered and then concentrated in vacua to afford a m xture of 1 6 AﬁE&A%ﬁgﬁm
WO 01/ 28992 PCT/ SE00/ 01994 70 oil and crystals. This m xture was slurrie
in tol uenevQd088%ML) and the crystalline product coll ectedppy/sEod/bfead i on.
The filter cake of crystals was rinseggwith cold toluene (100 nlL), and

e Ot o L, YAEHE 4Aap BT BT L0 ik Sl S Hked 0,717 o
S o Sk, B USRI 2 i af 368
<1 I B e A B b L o) 1o
sul fony1) Syl Realene (s 30 ACHate: L yshaubh eiges |, o2 7
Tor 48 3, . X0R ctebeinfeolid 200 mohP0C. AUGRROLEHH it HS (seher

treated sequentiallly (and cautiously) w't I’'S” NaCH

sol ution (4HBmL) vairdaddeh anat e 1(3?3175- $epiriteddaiThe E&feaé%é wﬁé I\pags m xture

was filtered through Celite(r) and the filtrate set as e 1 norganic

sal ts fromwishell Wity diiake swifueict aaids{ U edl) and BRAKWasaBshceifafdded Wi th
ethyl acetate (1 L) for 30 min. This slurry was then filtered through

Celite(r) aguien.redneed aressure r affhs msidueconbi pedfied thyt oRrom@fogeaptsnt r at ed
in vacuo to afford an oil (32.2 g). This oil was dissolved in methanol

(120 ni) arverrsiieaeR00g) hehting withalichibresethiane I(PS {100 give a yaflber whi ch
the solution pH was checked for, acidity. After standing for 24 h, a crop
of crystal LhadusMmasctrauraigd with ether éo gavei they tide compouadrast ayellowei ght  of

26.8 g. A segqgn rop .of crystals (7 was | ater obtained by 25
crystalli sa?PﬁanPaofﬂt EE‘XW@ f?ﬁ‘ﬁgal%‘a ﬁﬁgksprl%m%ﬁslfﬁr-brﬁ,l PL%) gi ﬁe\g’.ﬂaﬁn ot al
yield of 33, 819 di8indd ix%fpug‘g %rgéju%-ttdbbegfonpound'

API MS: m/z = 508 [C]jH[sIgNO:;S ‘I‘I‘I]-r
15

(ii) 3-Benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane

A mixture of benzylamine (1733 g, 1.62 mol), cis- and rrans-2,6-
bis(iodomethyl)-4-(phenylsulfonyl)morpholine (from step (i)}(a} above;
275 g, 0.54 mol), and sodium hydrogencarbonate (182.2 g, 2.17 mol) in
20 acetonitrile (13.5 L) was refluxed for 24 h. After this time, an aliquot
was removed and diluted with ethyl acetate. HPLC analysis of this sample
indicated that approximarely 9% of the ¢is-isomer of the starting material
remained unrcacted. Retlux was continued for a further 6 b, bur this gave
oo change in the percentage of unreacted starting material (as indicated by
25  HPLC). The reaction was then allowed to cool to rt before the mixture
was filtered and the filtrate concentrated in vacuo. The resulting crude
product was partitioned between dichloromethane and 0.5 N NaOH
solution. The organic layer was separated, washed with brine, dried

(Na,80,), fiitered and then concentrated in vacua to afford a mukture of



"H NWR (CD3OD + 4 drops D20 : S 2.70 (br d, 2H), 3.09 (d, 2H), 3. 471[{pPRg][]J,
4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m 5H. APl M5, nliz -
( C13H, gN2BH1/28992 6 APR 2004 WD 01/28992 PCT/ SEOQ 01994 7:ECT(SIE0|)/01994
tert-Butyl 7- benzyl 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- carbox A m xture

(40'5 o, hf(’ B oy a5, THEBRRGE o 31T ko ORI, LR BPEYSRG 18 ﬁ%ﬁe
(rj:alg?lglrgcf o(rz"rry%&rlnmr?r o?gedﬂédttéear r@bﬁ%&&nﬁgcar nafégag¢§g§m8§ %Ereml) was

added in pq&ﬁseanmm%bmr teidehd (P00 WE )C oA héh dridde i SAGhLAEm %e§t' rred
for a further 2 h. The organic |layer was separated, dried (Na2

filtered angeesiphent0sCed3.B PRAWQ] tRNGIEDN €b i v§961679g0§1a9*7@ff1cmhlte
crystalline solid. This material was used directly in next’ step
wi t hout sany7X. 8% b@ivepsioh fdfahe ichmisomte INVRIKECEBOEke ddmpdurlds, 9H), 2. 42 (br
t, 2H, 2.88 (d, 2H), 3.18- 3.28 (m 2H), 3.38 (d, 2H), 3.80 (br d, 2H),
4.00 (d, 2EAPI MStonz 383§MC SEN, QS €H]tert-Bu! | 7-benzyl-9-oxa-3,7-d
i azabi cycl o[ 3. 3. 11nonane- 3- car boxyl ate hydrochl ori de A sol ution of
tert-butyl 7- benzyl 9- oxa- 3, 7- diazablcyclo[3 3. 1] nonane- 3- carboxyl ate
in ethyl _acetate (200 was cooled to 20 -10C under

(39.5 g, 0.12 JI%@ (l

an inert afHd Raylwxa-3a7Huabieyclaf3. ﬁld]nohaltﬁ H{Q{Oféﬂﬂﬁd (1 M was
added over tas %@%5%3 fa@ﬁzgrqqﬁkﬁg&mis wdpalleB b LN, du8' 6l
furthen,1 i Bsh 8f)%un idet 4 Y8 altr'nrc])(sap ér%c{l‘e;)t »%tase a\ﬁ%%dcflbleecytile‘? (pl\{enyl-

sulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (from step (ii) above;

61.7 g, 0.17 mol) in portions over a 30 min period. The mixture was
refluxed for 48 h before being cooled to -10°C. The cooled mixture was
then treated sequentially (and cautiously) with water (45.8 ml), 15%
15 NaOH solution (45.8 ml) and then water (137.4 mlL) again. The
resulting mixture was filtered through Celite® and the filtrate set aside.
The inorganic salts from the filter cake were transferred to a beaker and
stirred with ethyl acetate (1 L) for 30 min. This slurry was then filtered
through Celite® again. The two filtrates were combined and then
20 concentrated in vacuo to afford an oil (32.2 g). This oil was dissolved in
methanol (120 ml.) and treated with a solution of HCI in IPA (100 mL),
after which the solution pH was checked for acidity. After standing for
24 h, a crop of crystals was collected by filtration and dried to a constant
weight of 26.8 g. A second crop of crystals (7 g) was later obtained by
25 crystallisation of the remaining crude product from IPA, giving a total
yield of 33.8 g (68 %) of the sub-titie compound.
‘H NMR (CD,0OD + 4 drops D,0): § 2.70 (br d, 2H), 3.09 (d, 2H), 3.47
(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, 5H).
APIMS: m/z = 219 {C,;HsN,O+H]".




filtration and dried in a vacuumoven (40C, 13.3 Pa (0.1 mmHg)). Thif ﬁ 2004
gave 42.6 g (100% from the conpound of step (iii) above) of the sub- 5 %
conpound a0 arngeds - white crystalline material. APl MS: 1l zperREfh/o19e.:

_ c /01994
[ G 8H26N2O3- CSHOO21' 1 6 APR 2001 WO {1/28992 PCT/ SE00/ 01994 72 (vi )
tern-Butyl 9-o0xa: ,7-'€zab' clo 37 .1 : ar box l,ate hydrochl oride
A mixture ofiV) &eBE T forwats Sl Plan 'S A UL YIS t POARE2-3 . 1j nonane- 3-
car boxyl at e hégréc |loride (fromstep (vi) above; 42.6 g, 0.12 nol), 10% s
pal | adi um I o+ (2.5 g) and nethanol (450 nL) was subjected to
hydr ogenati gn p IC SSHKReE. y: t he reachhon S conplete (as
I ndi cat ed b‘§/ {'iﬁ%?ﬁgfﬁg %&fuﬁ@%@bl I(thgﬁgo Ogﬁgmtjﬁe?%@t Fﬁe %%‘ﬂ‘ﬁ&ht rat ed
“in vacuo t ' ofif ff it r ahly oduck. Ls crude

pr oduct mgh)@rgé%hcéébﬁage ey ?gcgt o%i\%gr i[ﬁ%ﬁ(@% %%&VPPE%%% ’Zi%@kg'he
Filtrate i opgidifed Hhofhdk! BhydeehRRlc 4RO dep Al BS540 3319 Oged to
stand at rt lfjér [6 hl\,%{)he m'xt}(Jre was fci ft'?[%r ed t% yja‘?m%@%ﬂe?i’?s ' crop of

crystal || sl 12nnenughs 6fted bidi¥Tor ™0 hieh bdiohoGL AR DUbANGRARARL at ed Lo

near dryness to give a residue that was dissolved in hot acetonitrile (150
nl). Ethyl(2acegaile]ll hsl) mas addedadidpartionst hiAftegodddition waxl cbmplere xt ur e
allowed 15 to stand at roomtenperature overnight. A second crop of
crystal | i nehepreaddon ¥a&s 7stgyedvafort Aefurdmirl @ched Thef otganid ilaper avas was
found to have an identical 1H NVR spectrumand nelting point to the first
crop. The sepatstateddricd|(MagfOy), t fikerednpdi rboventratadr isf vaeu®go5afford39%) .
mp. = 207-@08C. O Preparation B 4- 29) - 2-_Hydrox__Y-3 . .
(9- oxa-1, 7-H: Y ¥y effopbitg crystalbinezojid) pTbisymaterial was used directly in

the next step without any further purification.

'H NMR (CD,0OD): & 1.5 (s, SH), 2.42 (br 1, 2H), 2.88 (d, 2H), 3.18-

3.28 (m, 2H), 3.38 (d, 2H), 3.80 (br d, 2H), 4.00 (d, 2H), 7.16-7.38 (m,

SH).

13

(v) terz-Butyl 7-benzyl-9-0xa-3,7-diazabicyclo[3.3. 1]nonane-3-

carboxylate hydrochloride

A solution of zerz-butyl 7-benzyl-9-oxa-3,7-diazabicyclo{3.3.1]nonane-3-
carboxylate (39.5 g, 0.12 mol) in ethyl acetate (200 mL) was cooled to

20 -10°C under an inert atmosphere (N,). A solution of HCI in diethyl ether
4(1 M) was added over the course of 1 h, during which time a precipitate
formed. After addition was complete, the resulting mixture was stirred
for a further 1 h before the crystalline precipitate was collected by
filtration and dried in a vacuum oven (40°C, 13.3 Pa (0.1 mmHg)). This

25 gave 42.6 g (100% from the compound of step (iii) above) of the sub-title
compound as an off-white crystalline material.

API MS: m/z = 219 [C,5H,N,05-CH,0,] .



ox benzonitrile 25 (i) 4- 2 -Oxiran | nmethox benzonitrile Potassium 1 g APR 2004
carbonate (414 g) and (R)-(-)-epichlorohydrin (800 nL) were added to a
stirred sdYQOV9Bf p-cyanophenol (238 g) in 2.0 L MeCN ancecswonengt i on

m xture was refluxed under an inert atmpsphere for 2 h. The hot solution

was filtereq; _ fa Ltk ¢ 1194 VA K il 1 6 APR 2004
WO 01/ 2899??#8%%‘0%%%%%&%&{@36?#}%% rrégzggﬁ.‘o?@;%@i -i so-propyl
et her givi drbehlpifrduct in 90% vyield. (ii) ten-Butyl 7 _f .
S2S) - 3- ~4- ::%rm‘p‘ﬁe‘n‘o*zy) - 2- hydroxypropylj 9-oxa-3,7_ 5
di azabi cycl AlRixurd oprenbudi qabmwlgabﬁaa.mmmgeto([wn]daﬁhﬁ&a-

9- oxa- 3, 7-di azabi cycl o[ 3. 3. | j nonane- 3- car boxyl at prepared in an

anal ogous fashoxylateohyd@chlvrintel (floof stepepar sbdve) 43(§ig), 0.2Daue), g, 3.2
mol ) and 4- [(2)(8331- oxXi jrranyl met ho%] bentzegfl(i ?ri |l e (f romg) step (i )) ggg?/e; 0. 56

g, 3.2 wmolpaliadiureAdnvedacborf (2. Sriglohnd Omethawel (450 shl) regs aubkefed @ 18 h.

The sol vent was then evaporated to give 1.3 g (100% of the sub-title

conpound, wiyidehgenadiansadatmosphergeptessirep Wdeotne rehctiothevaspesmpletat i on.

(iii) 4-f [(29):,2-Hydroxy-3-(9-oxa-3,7-d_i azabi cycl o(3. 3.

1non- 3- yl ) (o pgdiratedsbi €6} .0de ABREHEE Wsﬁf'ﬂé@edtaﬂ%ﬂlﬁf lieate coneartrated

7-[(25) - 3- (.4- h -2-h yl]1-9- . _

ox£;1E 3, )7 di (éQaC nggq%oﬁg?‘g%)i}éﬁél [@%)é%&gﬁg%‘klﬂfﬁtéu’@ﬁﬁf@ﬂﬁ?%p This crudeve: 1.0
. 2.47 [ ). 4l t hy,k t,at 13 nl). I 0.C. Eth cetate

oot bl P MBSt SRRSO B

f 4 t A4; T d i f MeCN 25 1), t

(1 5" mip e ifuebifeT SYFREeRBS SSURIN" Aot REUT ABREEE 1 REBO AR rrea

overni ght BehOr e ChffnurkPia8 Ufiftehed?td felifovd td'"fist crop of crystallised

product (19.8 g). The mother liquor was then concentrated to near

dryness to give a residue that was dissolved in hot acetonitrile (150 mL).
Ethyl acetate (150 mL) was added to this solution and the mixture allowed
15 to stand at room temperature overnight. A second crop of crystalline
product (8.7 g) was then collected by filtration, and was found to have an
identical 'H NMR spectrum and melting point to the first crop. The
combined yield of title compound was therefore 28.5 g (89%).
m.p. = 207-208°C.
20
Preparation B

4-{[(25)-2-Hydroxy-3-(3-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl]-

oxy }benzonitrile

35 (i) 4-[(285)-Oxiranylmethoxy]benzonitrile
Potassium carbonate (414 g) and (R)-(-)-epichlorohydrin (800 mL) were

added to a stirred solution of p-cyanophenol (238 g) in 2.0 L MeCN and
the reaction mixture was refluxed under an inert atmosphere for 2 h. The

hot solution was filtered and the filtrate concentrated, giving a clear oil




filtered through Celite(r), The filtrate was concentrated in vacuo t?SgAPﬁeZU[M
682 ng (91 %9 of the title conmpound. 25 1 6 APR 2004 WD 01/28992
PCTJSEOO10MQ 9128942 Pr epar ati on C PCT/SE00/01994

4L(9- Oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-3l ) propyl ] am no } benzonitrile (i)

4-1 ( 3- Hydr am bepzonitrile s ) xtur.e of 4-fl.uorpb onitrile
(120 o o PHRRNRNS LARAG AR al oS e Tiek atulng Yoo prontich R 985 ot 1 1 r e
at 80C unde}ricﬂn inert atnosphere for 3 hours before water (150 nL) was

added. The‘mXture was allowed to cool to rt, and was then extracted with
di ethyl ether. The organic |layer was separated, dried (Na2SO4), filtered
and concentrated in to vacuo to yield 17 g (97 %9 of the title conpound as

AN O by DAl SRR 29GSO ShRRHAR Lo R lbr YRRk EOR) Pr b
C) SUNuUtT O oOr—=F"1(°

4- et hyl benzenesuttOmate A Tooted (0 YR8y pr opy

- 1) am nokbeagnibidydie3(3 NPmonabe-Reebddlat@bove; 17 g, 96.5 mmol) in dry MeCN

(195 nm.) \Aﬁ%—a‘m&nﬁs reare r (9.8 g, 96.5 mmol ) and then

p- t ol uenesA fmixnirecdt 2Fs-bietyl 026ka23 F-dike8biaYEIb)3 .3 T RofAne- 91 B@@; irred at
gﬁg g ieyE1b)3.3 T Bofnd- 9l Gr ( Olgfem g2

OC for 90 m nutes befor ei ng concentrated I n vacuo. Water

added to t lfprepaesd duan amdogdes fashanuso s ubinpoundHfRiepagitim W) DM The
organic 20 Bhase was dried (Na2SO4), filtered and concentrated in vacuo.

The resul @bayger 8si20ge3 ammel) iandedt (B5) emimnglrhéthaty penfompiles@r@nopanol to
yield 24.69&_77% of the sub-title compound. (iii) tort-Butyl 7- 3-
4- cyanoani StePoYpralspe} 0.6608.a332 maicdy anilPAdmates. (L1l mR5sof 10:1) was

nonane- 3- car.boxyl a °(-.{ e g§ rochl oride salt of tert-butyl
9- oxa- 397- 5{15r£§bartcéﬂf IGofar 3310 golvent was then evaporated to give 1.3 g

(100%) of the sub-title compound, which was used in the next step without

further purification.

(111} 4-{[(25)-2-Hydroxy-3-(9-0xa-3,7-diazabicyclo{3.3.1]non-3-yl)propyll-

15  oxy}benzonitrile

A solution of tert-butyl 7-{(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-
oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (ii) above;
1.0 g, 2.47 mmol) in ethyl acetate (13 mL) was cooled to 0°C. Ethyl
acetate (26 ml.) saturated with gaseous HCl was added, and the mixture

20 stured for 4 h at rt. The solvent was removed in vacuo before MeCN
(25 mL), water (1.3 mL) and K,CO; (2.0 g) were added. The resulting
mixture was stirred overnight before CHCl, was added, and the mixture
filtered through Celite®, The filtrate was concentrated in vacuo to give
682 mg (91 %) of the title compound.

25



3-carboxylate (from Preparation A(vi) above; 1.1 g, 4.15 nmmol) was  mig<eh 2004
with MeCN (46 nL), water (2.5 nL) and K1C03 (3.5 g, 25 mmol). The mxture
was stirr&dopduesod2 h before CHC13 was added and the m xture pCTGSERI99906 WO
01/28992 PCTI SE00/ 01994 75 was filtergd through Celite(r). The filtrate

was concentgated . in macuo to give 0.933 g of the free base. This was then
m xed wth gie@a-—tﬁ,gaﬁoani | i no) propyl 4-nethyl benzenesul fonate (from step

The 51 ooyl D000 3-GRRatie PO 3 HiohosibofootyniBibbabliliis™ ™0 ™

concentrated in vacuo. The residue was treated with DCM (250 nL) and 1 M
NaCH (50 nmlL). The | ayers vere. separat ed and the DCM | ayer washed tw ce

ith f 2S04 d trated

Vaeuo oo i MtER R0 0 ooy ek e th a i
di ent; of at t 1000: 1

2 1! 4 oSS (D10 Sl . 000 1)

3- (9- Oxa- 3O%roghﬁéla (593l 393 Hiely Ivd JaHreRy | JCTBOTD Rz AR hd e s The

title conp was obta| jed I'n 96%’yield according to t e procedu

descri bed igmmfdspRereafor N hBais bifordavater YSSMINLE waadddd. 7T fftxture
cyanoani | i no) propyl ] - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1 ] nonane- 3-car boxyl ate
(from st ep was allowbd\te )cobhtpkiycamdofvas ehén bmtrad:ted with diethyl ether. The
7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] - 9- oxa- 3, 7- di azabi cycl o[3-.3.1
] nonane- 3- -argahicxigiyet svas Xep@ratedyr dnedn(mz&OL)Z f@l@e@aalﬁi coencentrated in

I azabi cycl o[ 3.3.1 ] non- 3- yb%et hoxy] benzonitrile (i) 4- 2-Bronpet hox
benzoniOr i | vacas t yieldt Lt g (87 %) ef dheotile sompamdragyan @iBthad cyystdhiand (41. 4

g, 0.3 nol)
upon standing.

) w—ry

(ii) 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino}benzonitrile {from

15 step (i) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with
triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride
(20.2 g, 106 mmol). The mixture was stirred at 0°C for 90 minutes
before being concentrated in vacuo. Water (200 mL) was added to the
residue, and the aqueous solution was extracted with DCM. The organic

200 phase was dried (Na,SO,), filtered and concentrated in vacue. The
resulting residue was purtfied by crystallisation from ise-propanol to yield
24.6 g (77%) of the sub-title compound.

(iii) terz-Butyl 7-[3-(4-cyanoaniling)propyli-9-oxa-3,7-diazabicyclo[3.3.1]-

25 nonane-3-carboxylate

The hydrochloride sait of rerr-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-
3-carboxylate (from Preparation A(vi) above; 1.1 g, 4.15 mmol) was

mixed with MeCN (46 mL), water (2.5 mL) and K,CO, (3.5 g, 25 mmol).

The mixture was stirred for 4 h before CHCl, was added and the mixture



and 1, 2-di bronoet hane (561 g, 3.0 nol) in MeCN (450 nmL) was stirred E'gﬁﬁﬂ[]h
reflux overnight. The m xture was filtered and evaporated to give 10

(45% of woeosbpatitl e conpound, which was used w thout fupttyskoonioes
purification. 1 6 APR 2oat WO 01128992 PCT/ SE00/ 01994 76 (ii) tern-Butyl

(ate (gﬁecﬁﬁﬁa"sﬁ R b paih i i‘aﬁﬁ%i&@ %&%t%t%ié@?%@ﬁé%ihf e
Penzoni tri BTG o g5g, b ok AROIRE sl hif AT iR, Rl oSl SRR 1Y) °
place of 3l AnRtaR kbl 1o RRRRY 14a/TEk chEe °TH fa@st ?n) ol

respectivel

E:(Z)rrg)gu%av\gsf(%gltﬁglzﬁsm%@s&éﬁ}(g%gbpcﬁ ?le]tﬂhe pr o edur e’ gh;EQ?I Iolezil |Gn
. Prepar agi orﬂcﬂum%}n&aﬁ&%yamed 'Rkt x| 5(‘6 € 2drdre B&ﬁg%}@@ﬁfﬂkﬁ thyl] -

9-0 xa-3,7-d 1 azabicycl o[ 3.3 nonahe- 3 -car boxy romstep (ii)

above) in phageueS mfesmywaZﬂéa@@ WAt ‘B@W(‘M‘ﬁﬂ%ﬂﬂd "M NaOH
hydr oxypropyl | - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 3-'car boxyl at e.

Prepar at i oii5(E E).3-Tle Qufers, werdi sabatedcAl Shed ICRD My wlraﬂfédolﬁmce
benzonitrile (1) 4-(3-Bronopropoxy)benzonitrile 20 1, 3-D bronopropane (1.02
L, 10 nol ) wits aquietey NaH&L G4, i befort bamgedaedr(NzgSOp} aydropbemtedte§ 288 g, 2
mol ), K2CO3 (276.4 g, 2 nol) in MCN ﬁﬂaa . _The reaction mxture was
refluxed foacuo.hThei pménetdwan@urkﬁmdcbm he:diromh@gquﬂl)dﬁunag with a

recrystallised fromiso- prot)':1 et her to, %1 the sub-title conpound in a
59% yi &P d. gradient of toluepe yl acetate : triethylamine (2:1:0 to 1000:1000:1),

to give 1.47 g (91%) of the sub-title compound.

(iv) 4-{[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yDpropyljamino}-

benzonitrile

15 The title compound was obtained in 96% yield according to the procedure
described in Preparation B(iil) above, using fert-butyl 7-{3-(4-
cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo{3.3.1]nonane-3-carboxylate
(from step (iii) above) in place of tert-butyl 7-[(25)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo{3.3.1]nonane-3-carboxylate.

20
Preparation D

4-[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-y)ethoxy]benzonitrile

(1) 4-(2-Bromoethoxy)benzonitrile
25 A mixture of 4-cyanophenol (35.7 g, 0.3 mol), X,CO, (41.4 g, 0.3 mol)
and 1,2-dibromoethane (361 g, 3.0 mol) in MeCN (450 mL) was stirred

under reflux overnight. The mixture was filtered and evaporated to give
30.2 g (45%) of the sub-title compound, which was used without further

purification.



25 (ii) tern-Bu 17- 3 4-c ano henox ropy t -9-oxa-3, 7-di azabic clo- é
3. 1] nonane- 3-car boxyl ate The sub-title conpound was prepared in 97 9 ABR 40

accor di ngwoaik®2 procedure described in Preparation C(iii pcgRe¥Poroblsi N9
4-(3-bronp 1 6 APR 2004 WD 01/25992 PLT/ 5E00/ 01994 77

b iteil f t [ ' I f 3-(4- i 1ino)-
oot A wdE B S OBl b e b b b laf B 5 5
non- 3-yl ) propoxylbenzonitrile s The title conpound was obtained in 90%
yi el d acco%&&éﬁm&edure described in Preparation B(iii) above,
using tertzbutyl, 7-[3-(4-cyano- phenox ropyll-9-.0xa-3, 7- di azabi cycl o[ 3. 3.
11nogane- 3-ﬁ’§r g@(’i‘tﬂgt ESWPX‘HH &ﬁpp@ﬂ#g‘gb‘g\eé)ﬁly‘i n lﬁrﬁ%cgf‘ﬂ{l&r@- E‘EF{ yl
7-1(29S) - 3- (4- cyianophenaxyy) « 2% _hydr ox onyl,] -9-o0xa- 3,{-di azahi cycl o
(3577 nongteciBREBESIEN Prchiet Qi R v, WSl - SrofioRtiony
4-r12-(9: 0X@s -di.azabicyc A Oy 3- 0X I.sqpht oniitrile (i)
4- 2- (Br%rmgf’ﬁ@)@&gg @tl?%ag’oh% %&@}J_Lg'qq]equtgﬁél%1%]1)@8%18%@%3')p%par ed in
64% yi el d r chi t : - ey ' | r gt,i40 i) above,
usi Oné 4- hyg%%gy& ?ggpﬂﬁt?gjﬁggﬁosﬁ iln4 %F%gﬂbgﬁgeﬂegggﬁ%é ! ,ﬁ((ﬁj}”
tert-Butyl rc?sgb@ti‘fay.‘“ di cyanophenoxy) et hyl | - 9- oxa- 3, 7- di azabi cycl o- 20 3.3.1
uonane- 3-car boxyl ate The sub-title conpound was prepared in 62. 7%yield
according to the procedure described in Preparation C(iii) above, using

4- (2- bronoet hoxy)- isophthalogitxile (f j tip (1) above) in place of
3- (14- Oyanogifil) 4- 2] POxay} , 7-diaeabicy LB X Nfon-3-3MRtdx Y] benzonitrile

10 The title compound was obtained in 95% yield according to the procedure

described in Preparation B(iii) above, using rert-butyl 7-[2-(4-
cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3. 1]nonane-3-carboxylate
(from step (ii) above) in place of zerr-butyl 7-[(25)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3. 1}nonane-3-carboxylate.

15

Preparation E

4-[3-(9-0Oxa-3,7-diazabicyclo[3.3.1]non-3-yDpropoxy]benzonitrile

(1) 4-(3-Bromopropoxy)benzonitrile

20 1,3-Dibromopropane (1.02 L, 10 mol) was added to a stirred suspension
of p-cyanophenol (238 g, 2 mol), K,CO; (276.4 g, 2 mol) in MeCN
(2.7 L). The reaction mixture was refluxed for 4 h, filtered and
concentrated. The residue was recrystallised from iso-propyl cther to give
the sub-title compound in a 69% yield.

25

(i1) 7eri-Butyl 7-{3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyelo-

[3.3.1]nonane-~3-carboxylate

The sub-title compound was prepared in 97% yield according to the

procedure described in Preparation C(iii)) above, using 4-(3-bromo-



25 (iii) 4 (2-(9-Oxa-3, 7-di azabi cycl o[ 3. 3. 11non- 3-yl ) et hoxx 16 APR 2004
| sophthalonitrile The title conpound was obtained according to the
procedur e wioscnsdord in Preparation 8(111) above, using temrcrihybioy
7-[2-(2, 4- dicyanophenoxy)ethyl] -

9- oxa- 3, 7. -di azabicycl o | nonane; 3-car boxyl ate (fromstep (ii) above) 1
6 APR 2alk PWB%I)%%‘?E A&p0m stePog) a%QVe)i H Blaﬁe&(fé’f ~(4-6y4nganilino)-

7-[(25)-3-(4-¢ h 2- hydr oxypropyl ]-9-oxa- 3 ,7-diazab icycl
0[3.3.1] ngﬁﬁi%& @ﬁﬁ%&%ﬂ“& "ﬁ? aration G5 4- 4.

9- Oxa- 3, 7-di azabi cycl o[ 3. 3.1 ]Juon-3-yl ) butyl | benzonitrile (i)

4- (3-Butenyl ) benzonitrile I\/agne5| um (4 2 g, 173 mmol) was activated by
washi ng W|t 11Tll ) .i. 1dwas th drled i n vacua.

ZnBr2 (37 g, L C ile approx. 5 -
;?ta E’g&i?niyj: rﬁ'Eﬁ? g&?ﬁ&ﬁ%"a@@ §H§9?"i Yj@?‘é‘g{f‘éﬁﬁﬂﬁﬂé ﬁ’iﬁ%ﬁ&wﬁig%dwas

186 nmol ) {ciﬁ%?glé ee e@ﬁ‘ﬁt@g %B})j%@v\agﬂn dgjc?{ 25( Gira&l My/ %nBrZ
then bl ;Zkaﬁ'@s"‘o“ne”%%@y‘w‘%‘g el l%‘%ﬁ{ﬁ “%“3’0%”3{*@ B Con

was al so evol ve > 40C I tion,
the mixt ur esteps(ifeadtede) Ouﬁqs-‘}ao&’ebﬂlﬂmbuéfi By Kﬁx‘idddh%noﬁgﬁaf’ , 167
mol ) was co-evaporated with toluene twi ce and was the ssol in dry
THE (250 i Bydrongptogryl}sbidxarBl7RHB)Wicydoff . 341 Romim-3-cafbokyhagp! €) . The
slurry was added to the Grignard reagent and the reaction mxture was
stirredl%at roomtenperature overnight. HCl (500 nL, 3 M was added
dropwi se to_the reaction mxture, and the resulting solution was extracted
with et her RreparatiomFyx 500 i), the conbined ether sol utions

4-[2-(9-Oxa-3,7-diazabicyclof3.3. [ Jnon-3-ylethoxy]isophthalonitrile

(1) 4-(2-Bromoethoxy)isophthalonitrile

ts  The sub-tile compound was prepared in 64% yield according to the
procedure described in Preparation D(i) above, using 4-hydroxy-

isophthalonitrile in place of 4-cyanophenol.

(i) tert-Butyl 7-[2-(2,4-dicyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-

20 [3.3.1]nonane-3-carboxylate

The sub-title compound was prepared in 62.7% yield according to the
procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-
isophthalonitile (from step (1) above) in place of 3-(4-cyanoaniline)propyl
4-methylbenrencsulfonate.

25

(iii) 4-[2-(9-Oxa-3,7-diazabicyclof3.3. 1}non-3-yDethoxylisophthalonitrile

The title compound was obtained according to the procedure described in
Preparation B(iii) above, using ters-butyl 7-[2-(2,4-dicyanophenoxy)ethyl]-

9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (ii) above)



were washed with NaHCO3 (said. 3 x 250 nL), dried, filtered and 25 16 APR 7004
evaporated. The crude product (29.7 g) was subjected to Dry-Fl ash

chr omat og™PRY2%82 anet er 12 cm height 5 cm hept ane: Et OAc X9SH00t0g994
90:10)) to give 21.2 g of the sub-title conpound contam nated with 4-

br onobenzong.t ki ' ' ' t step. 1 6
APR 2004 %13#%§’g3%%*&#@?&5%@%‘34%%géf’]?%’ﬁ%?‘zgﬁf&d"%%}’ey 9% P

4- (4- Hyd Ud§ | &Iy sd 3- b itril f t [
above, 10, 5 HGIIERAON 3 fndnc F A CTEE" 10 L) and was cool ed
to OC. BH3-MelS conplex (20 nL, 2 M was added dropw se over 45 m nutes at
0C and, 5 after 7 hours, water (70 nL) and NaB(O3-4H20 (25 g) were added and

the m xt urmre%mmmi Gred overnight before dilution with ether (700 nL) and

brine (satd., . After separation, the agueous phase was extracted ,
with ether 4-p9Ih-8]7-dandbichelofdiBhi a3 vasifosmoaitdld ed, filtered and
evaporated to give crude sub-title conpound. Puri by flash io

chromat ography on Si02 (300 g) with heptane: EtQAc (3:1 to 1:1) gave the -
sub-title conpound (6.99 g). (iii) 4- 4-C ano hen 1 bu | nethanesul fonate
Met hanesul f(@@l@{ﬂﬂtonyld@r(mnﬁﬁlm, 30 Mol ) was added to a cooled is (00,
stirred solution of 4-(4-hydroxybutyl)benzonitrile (fromstep (ii) above,
5.2 g, 29. Magaesiumn4.2 g dtidymaelhevassadyatd by rwakhemg eridmdilnenBCl(50 ).
The resulting m xture was siirred for,4 h before water (150 nL) was added,
and the or g4HFE apa\ASEtOnE pag, thep idsiedatit veess cBRBEL &7 o l§Svmmalhe

W thout®f urtesuimed isiief GRduged, PRessHEe SADsPk 75 4 20;monligh Hegskibu
yl]-9-oxa- :ierfigig alﬁ%bél%¥c WL 3 e gjioirf:gc?)'e IR ﬁa:fsbi?w‘zllsaéfrremely humid
in the lab. Mg and ZnBr, were mixed in a dry 3-necked flask under N,
and dry THF (30 mL) was added. 4-Bromo-1-butene (25.1 g, 186 mmol)
dissolved in dry THF (175 mL) was added dropwise to the Mg/ZnBr,

15 slurry and, during the addition, the reaction mixture turned greyish and
then black. Some heat was also evolved (>40°C). After complete
additior, the mixture was heated to 50°C overnight. 4-Bromobenzonitrile
(30.5 g, 167 mmol) was co-evaporated with toluene twice and was then
dissolved in dry THF (250 ml) together with Pd(PPh,), (5 g, 4.3 mmol,

20 2.5 mole). The shurry was added to the Grignard reagent and the reaction
mixture was stirred at room temperature overnight. HC1 (500 mL, 3 M)
was added dropwise (0 the reaction mixture, and the resulting solution was
extracted with ether (1000 + 3 x 500 ml), the combined ether solutions
were washed with NaHCO,; (satd. 3 x 250 ml), dried, filtered and

25 evaporated. The crude product (29.7 g) was subjected to Dry-Flash
chromatography (diameter 12 cm, height 5 cm, heptane:EtOAc (99:1 to
90:10)) to give 21.2 g of the sub-title compound contaminated with 4-

bromobenzonitrile (about 20%). This material was used in the next step.



The sub-title conpound was prepared in 69.3 %yield according to thej g2tpp 7004
procedure described in Preparation C(iii) above, using 4-(4-cyanophenyl) -
butyl net YEABERPHnate (fromstep (iii) above) in place of PETSEAIWANMD-

ani i no) propyl 4-nethyl benzenesul fonatge 1 6 APR 2004 WO 01/28992

PCTI SECO/ 0 -
4-[4-(9-&;(?‘3%3mm%n-3-y|)butyl]benzonitriIe The title

conmpound S (Dt Al ' 0% Vi reeli 0, ribed in
Praparati on' i Bryfbe oty ioth RGHY Hovd 108 B 69 hibfon Uha
cyanophenylg; -9- - [ gy [ : nge3- baxyleate 5
_(from step %lg\ﬁ\y%dbo@e§ﬁ?nﬁgﬁg!ﬁ%?ﬂ%‘2nﬁ(gu"??/f C%bf‘?ggé -‘?A-C]%/Ié% SY(Ealnoxy) -2-
) hydroxypro%@ 31, B WY i Afifn i te.
Preparati on Iggf Qg@ﬁb %@g@%%ﬁ&%&@%% (;Jfglrlg)n t_%s WL
., /- di azabi qifelr of Bowrsl Wnder 870 il yadd WaBOLEHZ0NDSE rggl Wefd dddedldnd the
3, 4-Di met hox henox -3-buten 1 benzonitrile A cooled (0C) m xture of
4- ( 1- hydr oxyix3ureu e ystirped 2zorirhizht eefdre Qilgtion 84itB ¢thed X7@MdnL) and
3, 4- di met hoxyphenol (19.5 g, 125.4 mmol) in toluene 15 (500 ) was
treated wi thrider (satd.y 258aaphi nkite8Refatatitn otheQaffitepus iphyse das@xgacteds. 4
nol ), followed by 1,1'-(azodicarbonyl)dipiperidine (31.8 g, 126.4 mmol).
Af ter addi twishh etser €bapled apl) hadr digctomhinelxexracts wrare kined| fiteredhe
tenperature rose to 15C. Additional taoluene was added (500 nmL), and the
m xture st iadeevaporated digegiicgerudeTsib-pHe tompaing. 2 Pustficatiosuby | fiwsbs phi ne

oxi de was then renoved by filt ion.,and the filtrate concentrated in
vacuo tl§ giShECB8IgIaplt 0B Nie (é‘gé)ﬂﬁu(‘:‘flal gﬁﬁ’[ﬁn%@éopﬁ’tﬁr 31 da 1: by 2a¥e §@at ogr aphy

on silica gel,.elutin ' ol.uene : methanol (98:2), to vyield 17.9 g of
t he sub-titpg'tkt&‘r%‘b"ﬂﬁg‘?g\ézgg-@ i§-4-11. - 3,4-D
I rnet hoxy2henoxy) - 4- hydr oxybut yl ] benzonitrile

(iii) 4-(4-CyanophenyDbutyl methanesulfonate
Methapesulfonyl chloride (2.32 mL, 30 mmol) was added to a cooled

15 (0°C), stirred solution of 4-(4-hydroxybutylbenzonitrile (from step (ii)
above, 5.2 g, 29.7 mumol) and triethylamine (4.35 mL) in dichloromethane
(50 mL). The resulting mixture was stirred for 4 h before water (150 mL)
was added, and the organic layer separated, dried and concentrated to give
the sub-title compound. This product was used directly in the next step

20 without further purification.

(iv) tert-Butyl 7-[4-(4-Cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxylate

The sub-title compound was prepared in 69.3% yield according to the
25 procedure described in Preparation C(iii) above, using d-(d-cyanophenyl)-
butyl methanesulfonate (from step (iii) above) in place of 3-(4-cyano-

anilino)propy! 4-methylbenzenesulfonate.



Borane-net hyl sulfide conplex (2 Min ether, 11 m-, 22 mmol) was adgdggh 2np

dropwi se to a cooled (-5C solution of 4-[1-(3,4-di net hoxy-

phenoxy) - ¥GWBEMA | benzonitrile (fromstep (i) above: 17.6 REI/EBOBI9wDI )

in dry THE (15 rrL) over a period of 153(m nut es (durlng which time the ti 1
’ , lrt re rose to

) ] = for 1.5 h,
bef ore bei %@tlh@%ﬁl nWﬁ@ bﬁta‘iﬁed mSBB?J ;«E@a%&@ﬁﬂ%é&lﬁé 8 Oragurther

3.5 h at this tenperadture before water
tet rahydr atdesétibed 9.in 66PrepRtakioe’ B(Hidedbode Thasi*ﬁgphﬁe?r 5u§c]><t ‘? O[ﬁegg!ar act od

stirred for 2 h at rt before the water |ayer was ~separ at

with ether.cylhep m:myﬂ))bneﬂTL r@anB O7-Harabicyers[8. 3. Mdinde 8-ty by e dried and
e

concentrated in vacuo resul ti ng residue was purified by

chr ormat egr gfiom ewps(ivy srovedlin pldde oh germibultyll PA25)3- 0y byasptietiory)-2hept ane
(5:25:70) to yield 14.5 g (77% of the sub-title 10 conpound. {III)

4- (4- Q/anoﬂiydm@prépﬂi}-%exh-ﬂe’f-ﬂmﬂ)mm@)ZB)llr]ydmamt-fhamftsmdyﬂmat e

solution of nethanesul fonyl chloride (3.4 m, 5.0 g, 44 mol) in DCI\/I (15
m.) was added slowy to a cooled (-5C) m xture of 4-[1-(3,4 15

di met hoxyphenoxy).- 4-hydroxybutyl ] benzonitrile (fromstep (ii) above; 11 g,
34 mmol ) arﬁ[ﬂﬂﬂéﬂﬂﬂam ne (7 mb, 5.2 g, 50.6 nmol) in DCM (50 nl), during

whi ch addit eratured rise above 2C.__ Stirring was
conti nued aﬁ_ﬁbé_@ BhaKyPlieEoRs) n&“ﬂ?‘ '?dﬁaﬂilbki‘éﬂﬁ[é 3.14BeR-3nas added.
The regul ti \nic |l ayer was separated, and washed 20 with water,
separa g éﬁlﬁmﬁ(ﬁ- 4z nmy Sried to give the sub-title conpound in 100 %
yield. (iv) tert-Butyl

7-[4-(4-cyanophenyl ) -4-(3, 4-di net hoxyphenoxY) bptyl | -9-

(1) 4-[1-(3,4-Dimethoxyphenoxy)-3-butenyl]benzonitrile
A cooled (0°C) mixture of 4-(1-hydroxy-3-butenyl)benzonitrile (14.6 g,

84.3 mmol) and 3,4-dimethoxyphenol (19.5 g, 125.4 mmol) in toluene
15 (500 mL) was treated with tributylphosphine (32.14 mL of 97% purity,
25.6 g, 1264 mmol), followed by 1,1'<(azodicarbonyl)dipiperidine
(31.8 g, 126.4 mmol). After addition was complete, the reaction mixture
thickened and the temperature rose to 15°C. Additional toluene was
added (500 mL), and the mixture stirred at rt overnight. The precipitate
20 of tributylphosphine oxide was then removed by filtration and the filtrate
concentrated in vacuo to give 65.8 g of crude product. This was purified
by cbromatography on silica gel, eluting with toluene : methanol (98:2), to

yield 17.9 g of the sub-title compound.

25 (ii) 4-[1-(3,4-Dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile

Borane-methyl sulfide complex (2 M in ether, 11 mL, 22 mmol) was
added dropwise to a cooled (-5°C) solution of 4-[1-(3,4-dimethoxy-
pl_lenoxy)-:i-bu[enyl]benzoni[rile (from step (1) above: 17.6 g, 56.8 mmol)
in dry THF (15 mL) over a period of 15 minutes (during which time the



oxa- 3, 7-di azabi cycl o[ 3. 3.1 | nanane- 3- carboxyl ato 25 The sub-.title ; APR EU{IL
conpound was prepared in 82%yield according to the procedure descri '
Pr epar at i oMOC(/28%3 above, using 4-(4-cyanophenyl) - PCT/SE00/01 994

4- (3, 4- di nret hoxyphenoxy) butyl net hanesHilf onate (fromstep (il |% %

pl ace of 3-(4-¢ anoani | i no)prop | 4- | benzenesul fonate. 1 6 APR 2001
WD 01128992‘(‘3@6&@5 %)V Zc‘1C5n3 e resulting mixture was stirred at

3|1)1bﬁt3| ]D|b %@%ﬁﬁ"ﬁ@ TK@ é &E mpi ﬁ%‘d %Blkﬁgt% 'p%%é F%%ttgi%ve_ yield
*325?5‘3{1[‘& tgqupg(ggr g% A& fGPS TRk 57 ﬁ’ra‘?‘ﬁﬁ”sartex'n%réraBn{: boe Water US' "9
Hnonane 3. &2k ﬂﬁg ﬁﬂfﬁm{?féaﬁgﬁ%%ﬂw%%ﬁl 6 wlaohie sl | 57
1429013 5 (rey Buanbenar? v RYAG0RY ROOW by rOp8R; Tne fleh AR EYC ‘o

] nonane- 3- car bo epar ation b| cyclo

J3.3. 1) norkeﬁabﬂtéd)%ﬁﬂyéﬂt?&@téd)'%’ﬁﬁ RGO THd bEmblided Pr%mc la ers. oph enol

4-[ (3-Bronopropyl )sul fanyl | benzonitrile A mxture o

(20.8 g, 154ashed!with brireddeicdimid epreftraied bl nd, Phe ?esﬁﬁﬂlﬂg
(21.3 g, 154 mmol) in MeCN (300 m.) was refluxed overni tratlon and

evapor at i orwad putiied cby ehromatcgraply @msﬂma|%dlh®ﬂutm S\h&i |IP§\ed ahgn treated
with EtOH The crystals were isolated b tration to give the sub-title
conpound (2¢cBigy,: depigne 40:25:/9) 4to aﬁiﬂdov]zdri) g €IT%pnof thenzabititle | e

3- Chl or oper oxybenzoic acid (44.9 g of 70% 182 nmmol) was added slowy to a
cool ed l@OC)C%Te‘ﬂQ!llﬁlﬁon of 4-[(3-bronopropyl)sul fanyljbenzonitrile (fromstep
(i) above; 23.4 g, 91 mmol) in DCM (250 nlL). The m xture

(ii1) 4-(4-Cyanophenyl)-4-(3 4-dimethoxyphenoxy)butyl methanesulfonate
A solution of methanesulfony! chloride (3.4 mL, 5.0 g, 44 mmol) in DCM
(15 mL) was added slowly to a cooled (-5°C) mixmre of d4-[1-(3,4-

15 dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (from step (i) above;
11 g, 34 mmol) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM
(50 mL), during which addition the temperature did not rise above 2°C.
Stirring was continued at between O and 5°C for a further 2 h before
water was added. The resulting organic layer was separated, and washed

20 with water, separated again and then dried to give the sub-title compound
in 100% yield.

(1v) tert~Butyl 7-[4-(d-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-9-

0Xxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

25 The sub-title compound was prepared in 82% yield according to the
procedure described in Preparation C(iii) above, using 4-(d-cyanophenyl)-
4-(3,4-dimethoxyphenoxy)butyl methanesulfonate (from step (iii) above) in

place of 3-(4-cyanoanilino)propyl 4-methylbenzenesulfonate.



was then stirred at rt overnight, and the resulting precipitate filtegapR 2004
off. 25 The filtrate was concentrated in vacuo to give a residue that was
shown (bWOWRRR&MAIl ysis) to contain 25 % sul foxide in addi tRamseoonidog
desired product- The residue was redisgolved in DCM (250 nlL), additional

) ] p A

3- chl or ope b e fv:acid (5.6 g 0 m xture
stirred fort¥' - Oty LS4 te O 6 ~APR 7006
WO 01/ 28992 Qq 83 destroy excess nCPBA before the DCM sol ution
was washed HCOBi separated, dried and concentrated in

vacuo. Thi sTgaviiet s | | 6.6 )il W epts Butyl
7-{3-[(4- cyg%opﬁg%y‘%‘tggg?‘?ﬂo%ﬁ "ﬁ?g%yl E - 3@10%(1131_11 gﬁ‘ﬁ%: glzegd aglcéf%kpg Eo te .

3. 3. 1] nonangréteaardQtert bal 1A Preiratiohl BAPHBRYED W4RG RIRBARY.[4(84% Vi el d
according tb the procedure desctibed in'Pfeparation®C(iii) ‘above, using
4- [ (3- br ooy cpheny Hud- (vl hans R liendxe)SdyRm-okes, T ididzadhares- | n pl ace
of 3-(4- cyan}cr)- : 10%{% i(no) pr opyl ’équ-mrret hy %enrsz(gne-gﬁl fona!tl%z_a (rv) 4- 3-

9- Oxa- 3, 7- d[R3abnonahe-33catbdx ylate Erorh st? Lv3abbos) ih plabe bt edriribuityle7-The
title conpound was obtained in 84%yield according to the procedure 15
descri bed i [(285)-8pef-ayamuphBoky)-2 diydvexypropyl-92-exh-HdidzabidRid( 4-
cyanophenyl)sul fony I] p ropyl } - 9-oxa-3 , 7-diazab icyc to [3.3.1 ] no
nave- 3 car bbRylJaveanéSerarboxylatd.i i ) above) in place of tert-butyl
7-[(2S)-3-(4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1]
nonane- 3- carboxylate. 20 Preparation J

10 Preparation I

4-{[3-(9-Oxa-3,7-diazabicyclo{3.3.1]non-3-y})propyl]sulfonyi}benzonitrile

(1) 4-[(3-Bromopropyi)sulfanyl}benzonitrile

A mixture of 4-cyanothiophenol (20.8 g, 154 mmol), 1,3-dibromopropane

15 (135 g, 0.77 mol) and K,CO, (21.3 g, 154 mmol) in MeCN (300 mL) was
refluxed overnight. Filtration and evaporation of the solvent gave a brown
oil that crystallised when treated with EtOH. The crystals were isolated
by filtration to give the sub-title compound (24.5 g, 62%).

20 (i) 4-[(3-Bromopropyl)sulfonyl]benzonitrile

3-Chloroperoxybenzoic acid (44.9 g of 70%, 182 mmol) was added slowly
to a cooled (0°C) solution of 4-[(3-bromopropyl)sulfanyljbenzonitrile
(from step (1) above; 23.4 g, 91 mmol) in DCM (250 mL). The mixture .
was then stirred at rt overnight, and the resulting precipitate filtered off.
25 The filoate was concentrated in vacuo to give a residue that was shown
(by NMR analysis) to contain 25% sulfoxide in addition to the desired
product. The residue was redissolved in DCM (250 mL), additional 3-
chloroperoxybenzoic acid (3.6 g of 70%, 23 mmol) added, and the

mixture stirred for 30 min. Dimethylsulfoxide (20 mmol) was added to



tert-Bu | (1S)-2-(4-cyanophenoxy) =1-(9-oxa-3, 7-diazabicyclo[3.3. llpgrhpﬁ-zum
imeth | eth |carbamate 25 (1) 4-~2-xiranyl met hoxy)benzonitrile The
sub-tiitl eWQ&A@&Q?ﬁd was prepared in 75%yield according topcigsEophResdure
described in Preparation B(i) above, usj ng epi chl orohydrin in place of

(4 o AR, AR o PR TR G085 ()
4- (Oxi I I ¢ b el
sided 103 @MF Gy NABREER ot died, SO Bt dickiat T yattie dERis @06 ) nd

iso-propanol digfe) ﬁ}ﬁl réurry was stirred at 5 room
1terrperature Y eﬂf@ﬁ:ﬁ%oglef Xture was filtered to renove the

i nsol ubl e by- product and thé filtrate was concentrated in vacuo to give a
crude product, which was crystallised from acetonl trile to y| eld 50 g

(469 of st hgiipubriBldye 7¢ :
3- (4- cyanopSng)xvj“z—ilq‘lg';'j : -

4-1 (3-am no-bzc)kﬂ(ﬁ[B@m%mk)%Hﬂﬁﬁ@mel tri I e (f romstep (ii) above; 44.6
g, 0.23 mol) 1Tn THET HZO(I.5 L of I:1) was treated with di-tert-butyl
di car bonat e TH83 syb-title2 éomplolnd Tivas nprepared Was64 %t iylel@dacordingOyerdikght ,
after which NaC was added and the resultl ng 15 organic Iayer separ at ed.
The water | pyescdniss doscribedetn wWPrdpaeatden @(id) tdtmvecondinped-[gBdadimes Wer e
dried and concentrated in vacuo. The resulting oil (70 g) was filtered

t hrough a ppu@pbd suéﬁqnyﬂbeummtrﬂne(ﬁmnmm[m) ghave) inmplact of By(4-eyauer

di -i so-prop yield 50 g of the sub-title conmpound. 20 (iv)
2-[(tert? Bu%BQ EP @I“)‘Hﬁﬁhﬁg}eﬂm{l‘% silfapatophenoxy) net hyl ] et hyl

net hanesul fonat e

(iv) 4-{[3-(9-Oxa-3,7-diazabicyclo[3.3. 1]non-3-yDpropyl]sulfonyl}-

benzonitrile

The title compound was obtained in 84% yield according to the procedure
1s  described in Preparation B(iii) above, using fert-butyl 7-{3-[(d-
cyanophenyl)sulfonyl]propyl}-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-
carboxylate (from step (iii) above) in place of tert-butyl 7-[(25)-3-(4-
cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo{3.3.1}nonane-3-
carboxylate.
20

Preparation J
rert-Butyl (15)-2-(4-cyanophenoxy)-1-(9-oxa-3,7-diazabicyclo{3.3.1]}non-3-

ylmethyl)ethylcarbamate

25 (1) 4-(2-Oxiranylmethoxy)benzoniirile

The sub-title compound was prepared in 75% yield according to the
procedure described in Preparation B(i) above, using epichlorohydrin in

place of (R)-(-}-epichlorohydrin,



Met hanesul fonyl chloride (22.3 g 0.195 nol) was added over the cours BglIPR 00
1.5 hours to a cooled (0C) solution of tert-butyl 3-(4-cyano-phenoxy)-2-
hydr oxypr®éy01&ssd3anat e (fromstep (iii) above; 51.2 g, O.1ZTehon@eyd 25

4- (di met hyl am no) pyridine (1.3 g, 10.6 ‘gm) in pyridine (250 nmL), kept
under an inert atrmsphere The reactloﬁ m xture was stirred for 2 h at rt
bef ore wat efl! ] IS FYgRfREOmEYer was separated, washed

h nd d I 68. 1 1009
of the sub. m“eae&h%@ﬁ‘%w%%ns&&%t 3 oot Suwse: Reb & &;ialrggmggé 0
tent-Bu 12- 4 c henox. rrethp%. 1-aziridj necar box Iate. A ed, (00
sol ution of WZ‘S[?(d%FarEO BURES o?@‘l‘%egfﬁaﬁ?q AQuegus ag%?i’@fs‘ﬁé 9 hyl ]
t hyl th t f t b ; 0.6 g, 82.6 I d
et abut y1 ABhi Ak gERER a0 g @K%fés‘ﬁﬂﬂg)&i“ﬁ}’m SHOSIES was
d 9 ; i h Th
resul t1 g rion hmedthBEBE 45y i} Readtioh ROt s IR T RE B uea to-
rise to It g 319@134‘0;‘3 i RGN EHITAENGE WHLELAS 1 DG PIORTC | aver

was washed WI er “a |n Vacto o give a'r t hat was

purified by, cql »ﬁﬁéﬁoﬂﬁ R) g,cﬁgisféﬁlﬁbﬂﬁ%&é;@aﬁﬂgéegsy%m 50 2

Crystalllsatlon I -1 SO- ve the
sub-title C@H%}*Bﬂthcnsﬂiﬁﬂl@ cbpbvAad. Yiel d (vi) tert-Butyl
(2S)-2-[ (4-cyanophenoxy) met hyl J-1-aziridi necarboxylate 15 The sub-title
conpound was prepared according to the procedures described in steps (i)
to (v) above for the synthesis of tert-butyl 2-[(4
cyanoph@noxijijreart 2
pl ace of epichloro

A cooled (K

irbamagpi chl orohydrin in

rirnin ste
°C) solution fp 4-[(

(from step (ii) above; 44.6 g, 0.23 mol) in THF : H,0 (1.5 L of 1:1) was
treated with di-terr-butyl dicarbonate (53 g, 0.24 mol). The mixture was

-ammo-2 -hydroxypropyl)oxy]benzoniirile

stirred at 1t overmight, after which NaCl was added and the resulting
15 organic layer separated. The water layer was extracted with ether and the
combined organics were dried and concentrated in vacuo. The resuliing
oil (70 g) was filtered through a plug of silica, and then crystallised from
diethyl ether : di-iso-propyl ether to yield 50 g of the sub-title compound.

20 (iv) 2-[(rerr-Butoxycarbonyl)amino]-1-[(4-cyanophenoxy)methyl]ethyl

methanesulfonate

Methanesulfonyl chloride (22.3 g 0.195 mol) was added over the course of
1.5 hours to a cooled (0°C) solution of terr-butyl 3-(4-cyano-phenoxy)-2-
hydroxypropylcarbamate (from step (ii1) above; 51.2 g, 0.177 mol) and
25 4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250 mL), kept
under an inert atmosphere. The reaction mixture was stirred for 2 h at rt
before water and DCM were added. The organic layer was separated,
washed with water, dried (MgSO,) and concentrated in vacuo to yield

68.1 g (100%) of the sub-title compound.



20 (vii) 3-Benzyl-7-(tert-butyl) 9-oxa-3,7-di azabicycl o[ 3. 3. 1] nonanet 8 APR 200t
di carbox | ate The hydrochl oride WE of tert-butyl

9- oxa- 3, 7w ewzgoprycl of 3. 3. 1] nonane- 3-carboxyl ate (from Ppepakaises A(Vi)
above; 2.17 g, 8.2 nunol) was dissolved in CHCI3 (25 nlL) and the 'm xture
was cooled to OC. 25 Triethylam ne (2. Pg, 20.6 mmol ) was added, foll owed
by N-( benzy(Oxierz-Butybadnlfs epianioniypindthyl 1 2¢imdinec&rbomplate and t he

m xture stirred at rt for 24 h, The reaction mxture was washed w th water
(4 x 15 mL)A wepsde (Bhr gatution apér Id&eyepuonyearponylaminaVeSG4d) and
concentrated in 1 6 APR 2004 WO 01/ 28992 PCT/ SEOQ 01994 86 vacuo. This
gave the sub¥anopheneunmstindlqthyl gethanesulfonatg {bom TEGp (W) cabaves used in

oo 303 1 nRhe 386 LomalS wRb iekabRhiABman L b Grke BRI dd s 5 o6
Tatng SCbor St B ERARTARSe SRE AR bR B oSl Nt
1] nonane- 3, @djb_g%rgﬁ(ﬁjj %%%%ﬁgﬁ (vi l%e abom&l} i n tl.ﬁ’l ace of. tart-butyl
7-1(25) - 3- (Yo pHeHo s 1 FOp;q - GSENEE Bl Fa‘i’%ﬁ&l&f@ao[s.s. 1]
-3- i .
o128 2° [ TREME Ehibordtlns Waa sRFRRYMIgwed o, ris Ap et fgy 4 b and then
l]-9- 1 | [ I : -3 itl
ompound nee el et ehey Tl The, SO IaNE Vi° st s RBroB Lo
Prepar at i oncd¥{dehiraRBO¥E. vadsb " ¥l 18siai@- Bar was wﬁfﬁd by column

di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate (from step a ovegu and tert-

butyl (#5) ‘ﬂ?rb(‘lih‘l@grﬁpb?l‘(ﬂﬁlﬂﬂ&ﬁdméthﬁh& elde®yi r iGlybananbonyrebe dibmhgmh st ep
(vi) above) in place of tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1] nonane- 3-
ether : di-iso-propyl ether gave the sub-title compound in quantitative

yield.

(vi) tert-Butyl (25)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate

15 The sub-tile compound was prepared according to the procedures
described in steps (i) to (v) above for the synthesis of zerr-butyl 2-[(4-
cyanophenoxy)methyl}-1-aziridinecarboxylate,  but  using  (S)-(+)-

epichlorohydrin in place of epichlorohydrin in step (i).

20 (vii) 3-Benzyl-7-(tert-butyl) 9-o0xa-3,7-diazabicyclo[3.3.1]nonane-3,7-

dicarboxylate
The hydrochioride salt of ferz-butyl 9-0xa-3,7-diazabicyclof3.3.1]jnonane-

3-carboxylate (from Preparation A(vi) above; 2.17 g, 8.2 mmol) was
dissolved in CHCl; (25 mLl) and the mixture was cooled to 0°C.
25 Triethylamine (2.1 g, 20.6 mmol) was added, followed by N-(benzyloxy-
carbonyloxy)succinimide (2.24 g. 9.0 mmol), and the mixture stirred at rt
for 24 h. The reaction mixwre was washed with water (4 x 15 mL),

before the organic layer was separated, dried (MgSQ0,) and concentrated in



carboxyl ate and 4-[(2S)-oxiranyl net hoxy] benzonitrile, respectively. ‘Fﬁ&%@{]m
tent-Butyl (1S)-2-(4-cyanophenoxy)-1-(9-oxa-3, 7-di azabicyclo[3.3.1L -
-yl met hy| Wéxthjzs¢szar barmat e A _sol uti on of benzyl PCT/SED0/01994
7-[(28)-2-[(rerr-butoxycarbonyl)am no] 43- (4- cyanophenoxy)propyl] -9-oxa-3
, 7-di azabicycl o[ 3,,3.. |] nonang- 3-car boxyl gt (fromstep (ix) e; 2.55
g, 4.7 nmolYIGHR- 95&/5 &aKanbe s gcﬁtﬂﬁfomu @yﬁrﬁ)g@%’@ﬂl&\?‘é?lCSﬁﬁ%/C (0.8
g) at 30 kPa,.\Wen the, qugntity of hydrogen. cal cubated for conplete
Phacti on hautisbenas e AERE pent ston st HAnESpEBHRHT e vt et ur 6 was
filtered through Celite(r), and the filtrate concentrated in vacuo. The
resulting residue was purified by 1 6 APR 2004 WD 01128992 PCTI SEDU 01994
87 chromat Qg Lk 12C&, 3: Y | ; nkacal nmet hanol
(95:5) o Gio) Bend"y B Taidtioigolys SGARIIRE . (s

4- 1] 2- Hydr ---q;m- - dj o 6. LL.non- 3- yi I

benzon:_%ri Iogﬁc %lﬁlg | ﬁ%‘ﬁ%ﬁ%ﬁﬁ"ﬂy&& lﬁéq%r%p%rééma%cco%g%lfggBﬁggt rg&(ér%‘%rﬁod
descri bed i ' : s ' ochl It} ped Cx Qf
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6- Bi s(hydr %,Y@h%i):#‘lb&@ﬁ?ﬂhbﬁﬂhé-gﬂy—ﬂidﬂ?békghté"ﬁ:r&rh)ste (vii) above) in

NN- Bi s(2- oxi ranyl methyl ) benZenesul fonam de 15 This reaction is very

exot her m ¢ placeapf rvsbuly TIK2S)-Bi(4tdyanvpheidxy)-2-Bydox: 9-0xa-
Acetorii triI{ie (400 ni) a[?d (t)-epichl orvhjp/dri n 100yn1_,§.b?¥)8"‘.{|}§ g, 0.78 nol)
wer e added 3,3-dieratsopdo[3.8nHmodand-3ecadbgxylate32 nol), followed by cesium

carbonate (228 g, 0.70 nol). The m xture was heated
10

(ix) Benzyl 7-[(25)-2-[(tert-butoxycarbonyhamino}-3-(4-cyanophenoxy)-

propyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

The sub-title compound was obtained in 71% yield according to the
procedure described in Preparation B(i1) above, using benzyl 9-oxa-3,7-
15 diazabicyclo{3.3.1]nonane-3-carboxylate (from step (viii) above) and zerz-
butyl (25)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate (from step
(vi) above) in place of rerr-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate and 4-[(28)-oxiranylmethoxylbenzonitrile, respectively.

20 (x) tert-Butyl (15)-2-(4-cyanophenoxy)-1-(9-o0xa-3,7-diazabicyclo[3.3.1]-

non-3-ylmethylethylcarbamate

.A solution of benzyl 7-[(25)-2-[(rer1-butoxycarbonyl)amino]-3-(4-
cyanophenoxy)propyl}-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(from siep (iX) above; 2.33 g, 4.7 munol) in $5% ethanol (30 mL) was

25 hydrogenated over 5% Pd/C (0.8 g) at 30 kPa. When the quantity of
hydrogen calculated for complete reaction had been consumed, the
reaction was stopped. The mixture was filtered through Celite®, and the

filtrate concentrated in vacuo. The resulting residue was purified by



at reflux for 15 hours with nechanical stirring. After cooling to ropgnp@ﬁ)'z[]m,
tenperature water was added (250 nmlL) and the organi c phase separated
concent r atyed gymges reduced pressure. The residual oil was Pg_li:&?mbﬁgjaphed
over silica (300 g), eluting with dichlgromethane (1 L) an {

“di chl oronet hane - ethyl acetate (3 L of8’19: 1 to give the sub-title

conpound as canomatog(r@phyl @q sdmm elpng Hvi OgMHamIoDmagal rethasdl- 2. 65
(2H, m, gﬁ(zH t, 3.10-3.22 (4H n% 3.58-3.73 (2H, m,
7.50-7.56 (é 07!@@&8 s@e compounsl 1.39(75B% (2H, n). 1 6 APR 2004 WO

01/ 28992 PCTJSEOOI 01994 88 (ii) 2,6-Bis drox meth 1 -4- hen Isulfon 1 no
hol i ne Tetrahydrofuran (40 nL) was added to

"N, N-bi s(2-0 'ran .matl‘hyl)benzene- sul fonam de (fromstep (i) (alternative
A) above; 1 L o ol ), followed by dilute sulfuric acid (10 nL of 1

M and b e R a5 S oA IR A S cam B Ey (hn L

and the m X{WhesStbife" €d fSF 1\uhglf1rw The organl c phase was separated and
washed wi t h—agdeoets— amoni um chloride (10 nL of 10% . The organi c phase

was_ concentyat aaet&gﬁﬁg ﬁﬁﬁ%gp&gsfewa@cq} gg?qttﬂélfﬁ odefesBAified 1450 )

10 The m xture was concentrate aln to he t| e comnpound as a

crude oil piepAibtien B Hpove ”ﬁ&]ﬁgl ezﬁlcmaﬁot@mirpmgl&br@ﬁgk)vwégmt%qUe“t

reactions W thout any further purification_ parati
ci s- 2, 6- Bi shipdcinaxysep (iy) ) 4- (phenyl sul fonyl norpholine (i) Chirally
enri ched N, N-bi s(2-oxiranyl net hyl)benzeuesul fonam de This reaction is very
exothermdc so care nust be taken if the reaction is scaled up.
Acetonitrile (100 nL) and (R)-(-)-epichlorohydrin (47 ni,

Preparation’L

2,6-Bisthydroxymethyl)-4-(phenylsulfonyl)morpholine

(1) N,N-Bis(2-oxiranylmethyl)benzenesulfonamide

15 This reaction is very exothermic 50 care must be taken if the reaction is
scaled up. Acetonitrile (400 ml) and (£)-epichlorokydrin (100 mL,
118.3 g, 0.78 mol) were added to benzenesulforamide (50.0 g, 0.32 mol),
followed by cesium carbonate (228 g, 0.70 mol). The mixture was heated
at reflux for 15 hours with mechanical stirring. After cooling to room

20 temperature water was added (250 mL) and the organic phase separated
and concentrated under reduced pressure. The residual oil was
chromatographed over silica (300 g), eluting with dichloromethane (1 L)
and then dichloromethane : ethyl acetate (3 L of 19:1), to give the sub-title
compound as an oil (39.4 g, 46%).

25  'H NMR (400MHz, CDCly): § 2.55-2.65 (2H, m), 2.79 (2H, t, J 4.4),
3.10-3.22 (4H, m), 3.58-3.73 (2H, m), 7.50-7.56 (2H, m), 7.58-7.63
(1H, m), 7.83-7.87 (24, m).



20 55.6 g, 0.60 nol) were added to benzenesul fonam de (20.0 g, O. 1271 E“RPR 004

foll owed by cesium carbonate (83 g, 0.255 nol). The m xture was heated F

reflux forw@dlasews with nmechanical. stirring and then was S&tﬁ;ﬁﬂm}mu

overni ght at roomtenperature. Water was added (104 rnL), e organic

phase separajfed and, then concentrat ed uffder reduced pressure. The 25

resi dual oi | {1y ISdiysire pHivl)-b(phenylsulée 1 phedingi t h  di chl or onet hane

t hen dichl or math : ethES acetate(191 Ive the sub-title

conpound as f?ﬁ!HaB (40 mb) %38 agdded 4p é«ébw( MiRDy TBeAY BEZ 300 01994
i [ 6-Bi.s drox neth -4- hen Isulfon 1 nmp holine

?gt rgilhlyér g:‘ Lsﬁuiﬁqn@ggd%_ 0%§teﬁd%o(aﬂféf@ﬁwﬁaﬂ)yabﬁw,c HOd g, 37 Hi sg@el),

Fol 1 oved by TIPHES"Se s suieis apid (A ek B k/;) ) o the raiwtsh simed (1 1 b4
for 1 notr. TR SRSHrERRAS EErldp el 1) cofihepdticn diiomde educed
pressure to ! grapﬁﬁﬁé‘%?gﬁﬁc Hdéﬁ-f}”%?ﬁg@%tw& dic. G sPiesdetor bt hano

that wms & SOFF i <Fhb, bEfarCF aﬁg“ﬁaﬁéaﬁ?ﬂ?‘?‘fg P asfa' B, facuifs ' "

cpi oh or ohydr T fet EYTEE VAR, & 0 O’E&é’-‘?%@%cp Eh B Hfhrin_ i s

Prepar at i on ciyndedrddedRiddet deﬁ&d?gﬁss%rz sefa?@ Iﬁg%%[a% atlde

non-3-yl)-2-butanone (i) N NBis oxi ranyl nmet enzenesﬁ# onam)de The
f2 8' |L ?vvl) ngb| Trenmiattues Rakicodcpitenad aghdnto Ravddie d88 Conkishridads epgdat i on
i) above.
oil (10.65 g). This material was employed directly in subsequent reactions

without any further purification.

Preparation M

15 cis-2,6-Bisthydroxymethyl)-4-(phenylsulfonyl)morpholine

(1) Chirally enriched N,N-bis(2-oxiranylmethyl)benzenesulfonamide

This reaction is very exothermic so care must be taken if the reaction is
scaled up. Acetonitrile (100 mL) and (R)-(-)-epichlorohydrin (47 mL,
20 55.6 g, 0.60 mol) were added (0 benzenesuifonamide (20.0 g, 0.127 mol),
followed by cesium carbonate (83 g, 0.255 mol). The mixture was heated
at reflux for 6 hours with mechanical. stirring and then was stirred
overnight at room emperamure.  Water was added (100 mL). the argante
phase separated and then concentrated under reduced pressure. The
25 residual oil was chromatographed over silica, eluting with
dichloromethane then dichloromethane : ethyl acetate (19:1), to give the

sub-title compound as an oil (14.8 g, 43%).



VWater (2.5 L, 10 vol.) followed by epichlorohydrin (500 ni, 4 eq.) Weg@PR 700
added to benzenesul fonam de (250 g, 1 eq.). The reactants were heated to
40C. Aqueows 030sghotim hydroxi de (130 g in 275 nmL of water) such
that the tenperature of the reaction renai ned between 400%3@@&@?8; Thi s
t ook approximately 2 hours. (The rate & sodi um hydroxi de addition needs
to be sl overiiptisthé-Biséirydrokyinechydddi{phemyltiifrnydimofphoting i n order to keep
within the tenperature range stated.) After the addition of sodium

hydr oxi de wdstrahydrefuegn 1(68 mebptwos addedsttor choaHy-etdichtdr AON-bis(B-s, t hen
at anbi ent tenperature overnight. The excess epichl orohydrin 1 6 APR 2004
WO 01123992 orgpegknehphbenzegesulienamidgoViédms siepralidr abioyet r ddeS bye,vacuum
‘distillation _(ca. internal tenp 30C), until no nore

epi chl or ohy @i Wﬁ?ifgﬁg&bd by dijuts swdfumignacid (35 wak ebidedManand ndeni xt ur e
ook 10 B psbiadug ek o S rsnar | S0 St Asrds 6l DI SvAEadded aade: andi ng
ovet | O b SRS Sl B LR "R Rr g iAo Gl Srpaidies 9Bd5 o
VB 7 5o ( Shntaftaitd plad fced phicire fo i ofllie stoplic’ fRa G THE o,
ws, added + PO WA Buliid B cblubyb o ARG LRI OA D HauRe it ) VoL
was distil | @ehidronhethig: ¢ rewmggqr)p% fgg/tée ¢he @iﬂ@h@cﬂnopé&i Q4. §%in mat el y

1250 nL of solvent was collecte Mor e (2.5 L, 10 vol) d

f ol I owedo by ahé ranyimapireefrditth tat Was’aedy1)mintureo 0 cOrdddofranfoisoxpirher m
seen), and the reaction was heated at reflux for

(82, 75%).

The cis-isomer is also ultimately formed as the major product if ($)-(+)-

epichlorohydrin is used in step (i) in place of (R)-(-)-epichlorohydrin.

15 Preparation N

3,3-Dimethyl-1-(9-0xa-3,7-diazabicyclo{3.3.1]non-3-y1)-2-butanone

(i) N,N-Bis(2-oxiranylmethyl)benzenesulfonamide

The following is an alternative preparation to that described in Preparation
20 L(1) above.
Water (2.5 L, 10 vol.) followed by epichlorohydrin (500 ml., 4 eq.) were
added to benzenesulfonamide (250 g, 1 €q.). The reactants were heated to
40°C. Aqueous sodium hydroxide (130 g in 275 mL of water) was added
such that the temperature of the reaction remained between 40°C and
25 43°C. This took approximately 2 hours. (The rate of sodium hydroxide
addition needs to be slower at the start of the addition than at the end in
order to keep within the temperature range stated.) After the addition of
sodium hydroxide was complete, the reaction was stirred at 40°C for 2

hours, then at ambient temperature overnight. The excess epichlorohydrin



6 hours (no change from 2 hour sanpling point). Mre benzyl am ne was Bﬁgelﬁhﬂ
(15 nmL) and the solution was heated for a further 2 hours. The 20 II\/!S
distilledVodpr/zae%e 3.25 L) and toluene was added (2.5 Q MyEys@phyRpt was
distilled (ca. 2.4 L) and then further toluene added (1 Q The head
tenperature was now 110C. A further 25 of solvent was collected at
110C. Theor staiscgmaoyredt #8 @ wafdr azeetyopedoy tvacnune diiliétibnofca. @6l mbae, at

110C. This solution was used in the next step. 25 'H NVR (400 MHz, CDC13):
S 7.83-7. 8ointamal mtempH) J0CH3- undll peH mone Apihlomigdrin 2dis¢illedd, ArH),
3.89-3.80 (4H,_m CH(a) +CH(b)), 3.73 (2H, s, CH2Ph(a)), 3.70 (2H, s,
CH2Ph(b)), Dicdoremethgae (1nHnsoadded)and sheanixpMe starredmpite fof ), 3. 40
(2H, dd, CHHNSQ2Ar(h)), . 3.23 (2H dd, CHHNSQ2Ar(a)), 3.09-2.97 (4H m 1 6
APR 2004 Wmputesgodhepphasgsosmaaeosliowed toHsmimtae (thicheplni®)minuess3 (2H,

(rjrgi eﬂﬁ%B ggm¢%ﬁmé}%&ﬁﬁ‘i€%¢%%ﬂ0§l¥$ né%&% §§g 'ngl;fir’gpm%bi-z IE)(%l)q: 5 (iii)
oo TR ORI, IS ARMSIE e bASEAESAEL o
el d o SO D BB D aneoul foni b ael 0 (02 L) vas added. qhis
ot haneeul | AISMR UB0MIE, 9008 2 5500 Gs, e Tl AT ob { 4Droc for s
(Note that CHoE322; (ML T, 3138 8073 (R0 DS 1.80°L 5802t 8- 7 0T BB han 1300
at 10 (1H, m), 7.83-7.87 (2H, m).

(1) 5-Benzyl-3,7-dihydroxy-1-phenylsulfonyl-1,5-diazacyclooctane

IMS (2.5 L, 10 vol) was added to the dichloromethane solution from step
(i) above. The solution was distilled until the internal temperature reached

15 70°C. Approxumately 1250 mL of solvent was collected. More IMS
(2.5 L, 10 vol) was added followed by benzylamine (120 mL, 0.7 eq.) in
one portion (no exotherm seen), and the reaction was heated at reflux for
6 bours (no change from 2 hour sampling point). More benzylamine was
added (15 mL) and the solution was heated for a further 2 hours. The

20 IMS was distilled off (ca. 3.25 L) and toluene was added (2.5 L). More
solvent was distilled (ca. 2.4 L) and then further toluene added (1 L). The
head temperatu're was now 110°C. A further 250 mL of solvent was
collected at 110°C. Theoretically, this left the product in ca. 2.4 L of
toluene at 110°C. This solution was used in the next step.

25 'H NMR (400 MHz, CDCly): 8 7.83-7.80 (4H, m, ArH), 7.63-7.51 (6H,
m, ArH), 7.30-7.21 (10H, ArH), 3.89-3.80 (4H, m, CH(a) +CH(b)),
3.73 (2H, s, CH,Ph(a)), 3.70 (2H, s, CH,Ph(b)), 3.59 (2H, dd,
CHHNSO,Ar(a)), 3.54 (2H, dd, CHHNSO,Ar(b)). 3.40 (2H, dd,
CHHNSO,Ar(b)), 3.23 (2H, dd, CHHNSO,Ar(a)), 3.09-2.97 (4H, m,



is any stage otherwise the yield will be decreased.) The reaction wass hPrefm;
cooled to 50C and a vacuum applied to renove the rest of the toluene.

Heati ng t sw@ddf28962 and 650 nbar allowed a further 0.53 L topbesseeifyed. (If
the tol uene can be renoved at a | ower terrper ature and pressure then that
is beneficial.) The reaction was then I%ft to cool to 30'C and 20 dei oni sed
wat er (250 weBn(at de CHENBnbahs2 83t B, tdeh ek BNBr(B)h 2.7$42H, rdsin 30' C to

45' C. More water 2 15 L) was added over a total tinme of 30 m nutes such

t hat the teﬁ}&’l Mas | ess than 54C. The solution was cooled to 30C and
t hen di chl o 2 L s, added.. Wth _ external ,cooling and rapid
stirring, a 9n<f§f> I;Hrﬁa@ MACHACAMBLSIAE Db lmnixige Qﬁg’éﬁﬁs (@odi um

“hydr oxi de ( Mgrogﬁ) 3t a rate that kept the internal tenperature bel ow
38C. This t8BRcC The stirring was stopped and the phases

'separatceﬁj In 3'm nutes- The | ayers were partitioned. IM5 (2 L) was added
to the chi or onet hane soI ution and distillation started Solvent (2.44 L)
was col | ect? . 289 % 01994 92
tenperature*r g n 1.56 L of

| M5. The so |

over ni ght itk fePc%S% ?%‘?I? ﬁﬁ‘ff’%hﬂf"“‘%ﬁf@?%ﬁ%g&&c‘?% 9*18%‘2?%?%#55011
filtered anﬁmb&c&wth IIVB (0.5 L) to give a fawn-col oured product 5
that, on dry| ng at 50C, in vacuum gave 50.8 g (8.9% over 3 steps). 20.0 g
of this pr o¥hetiolese ¢ohanvitom theapeiviviistsiep GiX Hentds edoledtd 59°Co give a
pal e yell ow solution. After cooling to anbient tenperature, the crystals
that foired Ashydroons | eeteheiyifonict naid ¢0.2a1d wesshaedded.t Mhiscedwadtdil e (100
mL). The product was dried in vacuo at 40C for 1 hour io to give 17.5 g
(87 9% of stemperatuge cdsepliont S0°E sovR4CAD0A ey 100DaNRSS, Bethapesulfadc ( 10H,

n, 3.86-3.84 (2H, rg
acid was added (1 L) and the reaction heated to 110°C for 5 hours.

Toluene was then distilled from the reaction; 1.23 L was collected. (Note
that the internal temperature should not be allowed higher than 110°C at
15 any stage otherwise the yield will be decreased.) The reaction was then
cooled to 50°C and a vacuum applied to remove the rest of the toluene.
Heating to 110°C and 650 mbar allowed a further 0.53 L to be removed.
(If the toluene can be removed at a lower temperature and pressure then
that is beneficial.) The reaction was then left to cool to 30°C and
20 deionised water (250 mL) was added. This caused the temperature to rise
from 30°C to 45°C. More water (2.15 L) was added over a total time of
30 minutes such that the temperature was less than 34°C. The solution
was cooled to 30°C and then dichloromethane (2 L} was added. With
external cooling and rapid stirring, the reaction mixture was basified by
25 adding aqueous sodium hydroxide (10 M, 2 L) at a rate that kept the
internal temperature below 38°C. This took 80 minutes. The stirring was
stopped and the phases separated in 3 minutes. The layers were
partitioned, IMS (2 L) was added to the dichloromethane solution and

distillation started. Solvent (2.44 L) was collected until the head



3.67 (2H, d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H, dd), 2.56 (2H, d]dg ARR YU
3-Benzyl - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane x 2 HCl is This is an

al ternati WeOpr/eg9et ati on to that described in Preparation A@JT/SEcEDOYE.
Concentrated hydrobromc acid (1.2 L, 392rel. vol .) was added to solid 3-

ST P IBRARE A S Aiah e b MR R o
oL mesher. IS e lien Sy B EEAS AT AbbEn AR, or o
The SOrt et S UEHERE LECub, AT STER! SpHiordRt e et L 1 L)
S U TR PRI 0% N R R
Wl i i ' 10 1.4
etyrned Lo ot gl ol PR SLRSh 4301 4B BUE Sl (10 M L4
| om S0C (0 905, Syl aseches ol BREA G0 S RO (1. & 1

4 rel. vol.) wa and the 1 APR 2004 WO 01/ 94 93

tenperature gigd la paleedffw tsolfita. ALFF coblifis AdSambiditi Behgde@htudd, il nut es,
the phases were partitioned. The aqueous | ayér was discarded along with a

smal | anmounterydialsnttiedtl deimaed matege i abllectéd bfol ferration aged Wasshedt withed to
the original reaction vessel, and 2-propanol (4 L, 10 rel. vol.) 5 was

added. The teetpaitrie{K)0naH )ad] he peddua et deed i 0Gciandt 468C foEdnhent r at ed
hydrochloric acid (200 nL) was added over 45 minutes such that the

t enper atler e @ gikst hed R(EDE) wisub4ile eprpeaml. A white precipitate forned.
The m xture was _stirred for 30 mnutes an to 7C.__The product

d then_ cool ed
was col | ect e BMR; (40P avitlm, Clidded i k8723 (10H, m), 3.86-3.84 (2H, m),
3.67 (2H, d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H, dd), 2.56 (2H, dd)

(iv) 3-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCI

15 This is an alternative preparation to that described in Preparation A(iii)
above.
Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-
benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo{3.3.1]nonane (400 g, sce
step (iii) above) and the mixture was heated to reflux under a nitrogen

20 atmosphere. The solid dissolved in the acid at 95°C, After heating the
reaction for 8 hours, HPLC analysis showed that the reaction was
complete. The contents were cooled to room temperature. Toluene
(1.2 L, 3 rel, vol.) was added and the mixture stirred vigorously for
15 minutes. Stirring was stopped and the phases were partitioned. The

25 toluene phase was discarded along with a small amount of interfacial
material. The acidic phase was returned to the original reaction vessel and
sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion.
The internal temperature rose from 30°C to 80°C. The pH was checked

to ensure it was > 14. Toluene (1.6 L, 4 rel. vol.) was added and the



10 propanol (0.8 L, 2 rel vol.), dried by suction and then further qrggg%mm
a vacuumoven at 40C Yield = 297 g (91 %9. 1H NWR (CD3OD + 4 drops :

5 2.70 (hrwo, 0128902 3.09 (d, 2H), 3.47 (br s, 4H), 3.60 (s, (br
s, 2H), 7.30-7.45 (m 5H). APl Ms: mz = 219 [ C13H18N20+H] 3%"?@}9%
3, 3-Di net hyl -1 - [ 9- oxa- 7- (Bhen | met hyl 6233, 7- di azabi cycl o[ 3. 3. 1] non-

3-y1- 2- but arlémpevetuee feBotront 805G, d0. §0TGI | ohfier bygdroak| stimprigndonl 3gne (45. 8
m., 1 eq.) were added to sodium bicarbonate (114.2 g, 4 eq.). A solution
of 3- 20 berfAjUtes,obig- phasesivera masiitipbed. 3The agnaous gay:erlms dimardedy; see

step (iv) abqve) in water (300 nm, 3 vol.,) was added slowy, so that the
evol ution ofﬁeﬁé B‘Gﬂl aimlhérr\wagt ebintesfaciad npatoriah ndhy tolueser phaseivas
‘m xture was heated at, 65 to 70C for 4 hours. After cooling to anbient

t enper at ur e, TCHIBRT &P dhe OHgMal ta3rs1qn vessel, And) 2 prepandidd Tand0 rah.tvol.p5

tirri f 15 i, nyt th h . ted. Th h
vashed wt h W AGHbrreTheiempadRtie was AbNsEd dcbativecs i andedtiGors

Ernanol (1 tyonaetalhBRelor' i€ TpR iEEAS GHaFR et B aninhees S vent
01 26092 PCh By §TBbsy e Boeinte ot IEREATRR SR T tc, STV vets
(theor et i oty Banie, foufed € 0he (ARG s stiftod 18 I ShiogtRl 3R bty T
25 3105, SN O Ryl syl ). 25"
br 's), 7026 pr@phnod, (038 L,6) reliveld), (dried ¢, subtiénband7ebh, fufite? dridd ifla J 7. 6) -
vacuum oven at 40°C. Yield = 297 g (91 %).
‘H NMR (CD,0D + 4 drops D,0): & 2.70 (br d, 2H), 3.09 (d, 2H), 3.47
(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, SH).
API MS: m/z = 219 [C;HzN,O+H]*.

15

(v) 3,3-Dimethyl-1-[9-0xa-7-(phenyimethyl)-3 ,1-diazabicyclo[3.3.1]non-
3-yl]-2-butanone h

Water (500 mL, 5 vol.) followed by 1-chloropinacolone (45.8 mL, 1 €q.)
were added to sodium bicarbonate (114.2 g, 4 eq.). A solution of 3-
20 benzy!-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCI (100.0 g; see step
(iv) above) in water (300 mL, 3 vol.) was added slowly, so that the
evolution of carbon dioxide was controlled (20 mins.). The reaction
mixture was heated at 63 to 70°C for 4 hours. After cooling to ambient
temperature, dichloromethane (400 mL, 4 vol.) was added and, after
25 stirring for 15 minutes, the phases were separated. THe aqueous phase
was washed with dichloromethane (400 mL, 4 vol.) and the organic
extracts combined. The solution was distilled and solvent collected
(550 mL). Ethanol (1 L) was added and the distillation continued. Further
Solvent was collected (600 mL). Ethanol (I L) was added and the



(vi) 3,3-Dinethyl-I-(9-oxa-3,7-diazabicyclo[3.3.1] non- 3-yl)-2-butanpnep 704
Pal | adi um on charcoal (44 g, 0.4 w. eqg. of 61 % wet catal yst, Johnson 1o
Matt hey Twp@orz0b) was added to the ethanol solution from tRerglidys

step (v) above. The m xture was hydr ogenat ed at 4 bar. The reaction was
consi dered c_or;ﬁl ete after 5 hours. The®atalyst was renpved by filtration
and washed distifaonaootingedo Fujthemiselveotriwasechliacteh¢500 iht) 4theshese e  used
in Exanpl e 3 below. Sol ution ass gave,61.8 g of title product in 15

et hanol (t hiSARATRGIEE | Wag. BEWL: 77r7§§sur &his1 SGBIIIQD Atsretieailyofcontainingoduct

was isol ate d purified, Analysis.was performed on the purified product.
“H NMR (300%1—@111@9@% aD@hW@?U{SQﬁ'—ldl@yﬁYzﬂG’@e@m Sgp, J 11.4, 2.4), 2.93

a1y 37 6 h M (M e SPRTo 2 (Bacss 01 2o BB ) Bebly
L S s, i) 7288 YK, 10,13 300 B 8) 3 521 (AELoP)-o3.87 (2H,

wtn heoti cobDY 'c?)-a%@faf%ef 193175 6859007 )7-6 a4t Lokl Lo Bk ng

addition, the reaction tenperature rose from22 to 1 6 APR 2004 WO
01128992 PCT/ SEDO 01994 95 60C. The reaction m xture was evapor at ed

sever al “?fﬁ%f”“ _PifRIANE (6. 9xa¥d 9 H ;&&gﬁg‘@ n8h-1-08- 2 Wtdnoht ©

conmpound yl ate A

sol uti on of Pﬂ{lﬁluﬁabﬁcﬁﬁé&%dlnq&agmoe‘i (. ge 36f W%)Wbpc i?wet hanone

treated with a solution of 1 2-hydr oxy thy - pl pera
(from siep MakthePoFgie 540L) hsadled tonthe@thaRO émhnoiT[Ff?ome&%tpfémdﬁth ure

was stirred at rt overnight before water was added
step (v) above. The mixture was hydrogenated at 4 bar. The reaction was

considered complete after 5 hours. The catalyst was removed by filtration
and washed with ethanol (200 mL). The combined ethanol filtrates were
used in Example 3 below. Solution assay gave 61.8 g of title product in
15 ethanol (theoretically 1.35 L; measured 1.65 L). A portion of the product
was isolated and purified. Analysis was performed on the purified
product.
‘H NMR (300MHz, CDCL): 8 1.17 (9H, s), 2.69 (2H, dt, J 11.4, 2.4),
2.93 (2H, d, J 10.8), 3.02 (2H, d, J 13.8), 3.26.(2H, s), 3.32 (2H, dt, J
20 14.1), 3.61 (2H, brs).

- Preparation O

2-(4-Acetyl-1-piperazinylethyl 1H-imidazole-1-carboxylate

25 (1) 1-[4-(2-HydroxyethyD-1-piperazinyl]-1-ethanone
A solution of 2-(l-piperazinyl)-l-ethanol (6.5 g, 0.05 mol) in DCM
(5 mL) was treated with acetic acid anhydride (5.1 g, 0.05 mol), added

dropwise. During addition, the reaction temperature rose from 22 to



| ayers were separated, and the organic |ayer was washed with water, qgisd 004
10 and concentrated in vacua to yield 7.4 g (96 %9 of the title conpound.
Pr epar at i &0 #/28992[ 4- ( 3- Br onopr opyl ) - 1- pi per azi nyl | - | - et hanpgagsedydibogt ur e of
1- (1- pi perazinyl)-1-ethanone (6.7 g, 0,052 nol), 15 di bronopropane (330 ni,
excess) and K2C03 (10.2 g, 0.079 nol) s stirred at rt for 4 h. The

m xt ure was6QEeshebBhgreastipnymrguraivasfevaperated sewedak imesrwuhitelushade
(diluted with s acidified with aqueous hydrobromc acid (7 nL of
62% HBr di s¥l§ﬁ£§%g 2%0 ofi thersuletitts gompawnd or gani ¢ | ayer was separated and
washed with water 20 (2 x 50 nmL). The conbined water |ayers were extracted
with ether, neutralised (to pH7) with 13 nL of 10 M NaCH, and then
“extracted w.t DG e cnbi.nerg jc | e{e?, were dried and
concent r at ettVi4 1 TAN) L Smipdazolent-carhexylatermound 1 6 APR

g 4B 4. S _
- gf’ﬂ;‘z Eyftgééésﬁvg@ﬁq b b PO AR GRtSTR. 5T modpoin MY @BBgpLdT onor
3 (oot ks iR anah, e 3cfuodh o by SRR AL gL 1
Tl yoi s rcahpeCirof stepiflabove: 360129 RERY, EODRVE (S 560 "THE “doi rea
product andreaBfioRmikffteGoid SSREAdH: 19 erﬂﬁgﬁ@B@foréf Reab O vAS Siddes, VRie

hydr ol ysed by dissolving the reaction m xture in 200 nL of nethanol and

adding 3 g lafersabte( sipasdibd cand therosiamid 1ayep wils Whshedt with-watkhi &rigd Xt ur e
was stirred overnight "at rt, then concentrated in vacuo. The resulting

crude proodumtd vesedirated meekzcuo tOGNEldehd g (@6%0 bif ehersitlerdoatpoas! .

LL] Ve V4 (]

Preparation P

1-[4-(3-Bromopropyl)-1-piperazinyl]-1-ethanone

A mixmre of 1-(1-piperazinyl)-l-ethanone (6.7 g, 0.052 mol),
15 dibromopropane (330 mL, excess) and K,CO; (10.2 g, 0.079 mol) was
stirred at rt for 4 h. The mixwre was washed with 4 x 100 mL of water,
and the organic phase (diluted with DCM) was acidified with aqueous
hydrobromic acid (7 mL of 62% HBr dissolved in 150 mL of water). The
organic  layer was  separated and  washed with  water
20 (2 x 50 mlL). The combined water layers were extracted with ether,
neutralised (1o pH 7) with 13 mL of 10 M NaOH, and then extracted with
DCM. The combined organic layers were dried and concentrated in

vacuo to give 4.1 g (32%) of the title compound.



filtered off. The DCM was renopved by evaporation to give 13.4 g (88%p Abg 004
of the sub-title conpound. (ii)

3- ( Et hyl swiDfoes2gd92 pr opyl _4- et hyl benzenesul f onat e A m Xt ur ePOT/SE00/01994

3- (et hyl sul fonyl)-1-propanol (from st e (i) above,, 13.4 g, 88 mmol) and
p-tol uenesul fonyl chloride (16.8 g, 88 Fr'rnol) in DCM 20 (150 nlL) was
treated wi tRreparatiomQ4 g, 132 mmol ), added dropwi se. The resulting mixture
was stirred, at for ?fh bef ore [ 1 wi t h aqueous ammoni um chl ori de
sol ution. T UV PFepY Warde R PCILERENUAORAE drj ed and concentrated in
vaciio. The product was crystallised fromether containing a small anount
of DCMto yield 17.9 g (66% of 25 the title conmpound. 1 6 APR 20D4 WO

01/ 28992 97,.P E(lO/ ?19&1 Preparation R tert-Bu | 2. br onoet hyl ccar bamat e
Sodi um bi ca@bﬁ@?&ﬁ&i’,&e@ﬂml) and di-t-butyl di cargonate (11.18
, 0.05 . ' i ; ] H2 0 . . .
gi chl or g’fmerr? Ziﬁ(\?,ﬁEllﬁgobﬁagt,c\éﬁﬂéﬁf%ggéﬁnﬁaﬁrﬁ(g?:g'l B @réﬁ&@?’t&l@?ﬁ%@%%ﬂobr oni de
10.0 g, 0.Q049 i d, | on
gt [ L r eg ove@'ﬁi ‘Bﬂ? ‘ﬁ?%&&&rdﬁg'@{g% X?g%ehg‘%éérlqa@ %@q ls@‘éﬁfﬂ@ggmw%hed
. o ) . ' : .
(it 1 LaFnl MR, phop S Rl P [0
Ui ng wi (T AR CHIMET dhaffe SLOied Ay, (CTRESRERETERIORE Hibd <, B,
conpound as4(p chfegie. d@sgaearmga?gpag% 604 NYRR6 3Rrd¥pBRdiERD3Acetatd: The( bs.

1H), 3.45-3.57 (m 4H), 1.4
10  acetate was hydrolysed by dissolving the reaction mixture in 200 mL of

N e

methanol and adding 3 g of NaOH (dissolved in a small amount of water).
This mixture was stirred overnight at rt, then concentrated in vacuo. The
resulting crude product was dissolved in DCM, and insoluble material was
filtered off The DCM was removed by evaporation to give 13.4 g (88%)

15 of the sub-title compound.

(11) 3-(Ethylsulfonyl)propyl 4-methylbenzenesulfonate

A mixture of 3-(ethylsulfonyl)-1-propanol (from step (i) above: 13.4 g,
88 mmol) and p-toluenesulfonyl chloride (16.8 g, 88 mmol) in DCM
20 (150 mL) was treated with TEA (13.4 g, 132 mmol), added dropwise.
The resulting mixture was stirred at tt for 3h before being washed with
aqueous ammonium chloride solution. The organic layer was then
separated, dried and concentraied in vacuo. The product was crystallised
from cther containing a Small amount of DCM to yield 17.9 g (66%) of

25 the title compound.



15 APT-M5 : (Mt 1-C5Hg02) 126 mz Pre aration S 1.6 APR 2004
2-(3,5-Di met hyl -1 H pyrazol -1 -yl )ethyl 4-nethyl benzenesul fonate A cool dP
(0C) m xtwe owrkssd2 (3, 5-di et hyl - 1H-pyrazol -1 -yl ) -1 -ethanol pcgdpofofdss 9. 3. 4
mmol) and triethylamne (0.47 nL, 3.4 mmol) in MeCN (5 nL) was treated

wi th 4-nmet hyl benzenesul fonyl chloride (.72 g, 3.8 nmol), after which the
m xture was BeepdrationlRin a refrigerator for 2 days- The mixture was then
concentrated in vncuo to give a residue which was purified by

chr omat ogr apéyy-Rayk2itiromageiylcatbamatg with et hyI acetate 25 hexane (1:1),
to give 0.46 (46% of the title conpound. 1 APR 2004 WD 01/28992 98
PCT/ SEOCQ/ 01 mné:paarézpn@w b.15 2-&BP lhdmgl)cbwebwl disarbonatg (1 btdBer A
solution of KOH (0.224 g, 4 mml) in MeOH (3 nL) was_added, over the
course of 3@.nPHISlk @@Uw&’fﬁf@dd@ﬁgb)edmmtar austure | of dHpPorS8t e and (3 g,

gt?rl?egolé% %@%’]g@fft‘é PFE@;%) é"ﬁigt éh’engﬁﬁg@acio Q/\O%ema"ljéé@-{lgg m)%llglgg(rj\ga\?\gre
d, h 10 i

CNoobons b SRS (T . VEBAS Todh e a0 S B a5 Ggsobd. amd Beb L (1 e
d. P .

S oBooaiit 2! RedekBouAt Dred oyernightat 250G,  The dichlosomesang Javer wos

Ghiral 011 Gt Bl whaf S 00 -)°E RN 53 Ui of

cycl ooct ane’i
potassium hydrogensulfate (150 mL, pH = 3.5). The organic layer was

10 dried (Na,SO,) and concentrated in vacuo. The crude oil was
chromatographed on silica gel, eluting with dichloromethane to afford
7.87 g (72 %) of the sub-title compound as a clear, colorless oil.

'H NMR (300 MHz, CDCl;) & 4.98 (bs, 1H), 3.45-3.57 (m, 4H), 1.47 (s,
9H)

15 API-MS: M+ 1-CsH;O,) 126 m/z

Preparation S

2-(3,5-Dimethyl-1H-pyrazol-1-yDethyl 4-methylbenzenesulfonate

A cooled (0°C) mixture of 2-(3,5-dimethyl-1H-pyrazol-1-yl}-1-ethanol
20 (0.48 g, 3.4 mmol) and triethylamine (0.47 mL, 3.4 mmol) in MeCN

(5 mL) was treated with 4-methylbenzenesulfonyl chloride (0.72 g,

3.8 mmol), after which the mixwre was kept cool in a refrigerator for 2

days. The mixture was then concentrated in vacuo 1o give a residue which
was purified by chromatography on silica gel, eluting with ethyl acetate :

25 hexane (1:1), 1o give 0.46 g (46%) of the tille compound.



Chiral I y-Enriched NN-Bi s(2-oxiranyl nethyl)benzenesul fonam de The g APR 2004
owng is an alternative procedure to that described in Preparation
abovaYOPaRa92 (100 nl, 10 vol) foll owed by (S)-epichl orpyskdoaideg0 N,

) 20 were added to benzenesulfongﬁi de (10 g, 1 eqg.). The reactants
heat eﬂato 4§C. ﬁqueous sodi um hydroxide (10 M 13 nL) was added over
one hour, s e terrperature of the reaction m xture remai ned

bet ween 37C4a o hen stirred at 40C for 2 hours and
at anbi ent te# s 25 epichlor ohydr| n was renoved

§§g?d3ﬁ§§{ %%%{I@S%f’m@%%ﬁ%@ | FEMEOR comiThRles ﬁgﬁsﬁi 3367 1) v
Chen- sopar atss a6 STk dPuk RN (70 U3t b S TubRadthine © Yo
oi 1, whi th JBsE St HEOh PR B0CATAASLPPREN TP &y OR00F aflalt) ohfe %1

oi |, which s ‘use he next step H NVR
(400 Moo, CpGkAlre vhad sfied. B7080 8 (4H
0. 2820 2. FRghE, wag sfed sR7000 f51 15 b befrew it il RO, wiré ydded
5-Benzyl - 3, 7THé ﬂaﬁh‘r@XWeﬂc- i&}ﬁ'ﬂ&’t’e&uﬂwbk ani® lﬁiyézﬁrasﬁédchﬁﬂpqé%e afigoy ude
product fromstep (i) above was di ssol ved i ethanol (200 nL) “and treated
at room t empér@Hurel ictohdiied {NashD )ear(d cOnceutrated imivdcdo it give® (RBE goortion
(no exothermwas observed). The m xture was heated to refl ux for 4 hours,
and was t hef2&%) ofahe sub-dtils eompoundoer at ure overnight. The sol vent was

renmoved in vacuo to give a viscous, colourless oil which
10 .

Preparation U

3-Benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3. 1 Jnonane via

Chirally-Enriched 5-Benzyl-3,7-dihydroxy-1-phenylsufonyl-1,5-diaza-
cyclooctane

15

(1) Chirally-Enriched &,N-Bis(2-oxiranyimethyl)benzenesulfonamide

The following is an alternative procedure to that described in Preparation
M(i) above; |
Water (100 mL, 10 vol) followed by (S)—epithlorohydrin (20 mL, 4 eq.)
20 were added to benzenesulfonamide (10 g, 1 eq.). The reactants were
heated to 40°C. Aqueous sodium hydroxide (10 M, 13 mL) was added
over one hour, such that the temperature of the reaction mixture remained
between 37°C and 43°C. The reaction was then stirred at 40°C for
2 hours and at ambient temperature overnight. The excess
25 epichlorohydrin was removed as a water azeotrope by vacuum distillation
(ea. 30 mbar, internal temp 30°C) until no more epichlorohydrin distilled.
Dichloromethane (200 mL) was added and the mixture was stirred rapidly

for 15 minutes. The mixture was then separated and the dichloromethane



was used in the subsequent step without further purification. "H NI\/I% éﬂi%’?ﬂﬂﬂ
MHz, CDC13): 8 7.83-7.80 (2H, in, ArH), 7.63-7.51 (3H, 15 in, Arff),
7.30-7.21 WOMI2898) , 3.89-3.80 (2H, m CH), 3.73 (2H, s, GdAREwoPH9 (2H,
dd, CHHNSQ2Ar), 3.23 (2H, dd, CHHNSQRArg,, 3.09-2.97 (2H, in, CHHNBn), 2.71
(2H, dd, CHHNBnN). {(:;i ii) 3-Benz I-7-gphew i .

|1 sul fonyl ) -18Y&fx¥as cengenisaled dgc}ia&(‘ 19 giye dneleudesstad, ¢rlugl wasowsest from
step (ii) aboﬁ-ﬁ was, di ssalved in, war m.}.ol uene (150 nlL) and treated with
anhydrous nePHaHSERE $ERWELQYL Jurther BERINCANRN. yene (105 nL) was renoved from

| En-“if re vas FhAMAC KGN %%cg?ﬁﬁﬁ%;?-ﬁis#25%393?&%%@& éﬁﬂ(‘;‘;[“o“g
30" 5 T Lo :

Feduced presstre 08 SR g F AR B R” A0 G A | calwater bath to

40C and then treated with water (100 ni), which caused the internal

tenperature to rise to 70C fte.r cooling to 20C dichl oronet hane (80 nl)

was added. (Ehe R Maqbagie N al= i anw iteon. of aqueous
SOdI um 1 6 Aﬁg y ! N 2 o W W dglly Imi—uﬁ 1%E§¥g\q’fr3§_d:a\‘aﬁtlon (10

SO 0TI I54—10 Tty oH—6e O

M 80 m), ﬁgi@,&{ﬁb the internal tenperature renained below 30C. This

took 20 mn di chol oronet hane | ayer was separated and evapor at ed
nearly to drmmderprmampﬁofﬁﬁtbpr(l@)l abdveOwis- HissBbveddigesthansl tioe sphvent was
again renoved in vacuo. The s resulting solid was suspended In M (50 )
and filter edndTtheatéd lat evomc weperasireasitie dens lamine eUsoml( 20 egulv.3rid t he
resulting solid dried by air suction to give the title conpound as a white
cryst al [IPne 088 PertioR. > @xothEsns easr obsesved)s) . The mixeireomasvheaged to

i nternedi ates_were either commercially available or were prepared
accor di ng t ée%%ﬁqngﬁdmu@tMyas then sfirred at ambient temperature overnight.

The solvent was removed in vacuo to give a viscous, colourless oil which

was used in the subsequent step without further purification.

‘H NMR (400 MHz, CDCL,): § 7.83-7.80 (2H, m, ArH), 7.63-7.51 (3H,
1s m, ArH), 7.30-7.21 (5H, ArH), 3.89-3.80 (2H, m, CH), 3.73 (2H, s,

CH,Ph), 3.59 (2H, dd, CHHNSO,Ar), 3.23 (2H, dd, CHHNSO,Ar),

3.09-2.97 (2H, m, CHHNBn), 2.71 (2H, dd, CHHNBn).

(111) 3-Benzyl-7-(phenylsulfonyl)-8-oxa-3,7-diazabicyclo[3.3. 1]nonane

20 The crude product from step (ii) above was dissolved in warm toluene
(150 mL) and treated with anhydrous methanesulfonic acid (50 mL).
Toluene (105 mL) was removed from (he mixture by distillation at
reduced pressure (28 mbar). The remaining mixture was then heated to
110°C for 6.5 h. The mixture was allowed to cool to 30°C and the

25 remaining toluene removed by distillation under reduced pressure
(25 mbar). The mixture was cooled in an ice/water bath to 40°C and then
treated with water (100 mL), which caused the internal temperature to rise
to 70°C. After cooling to 20°C dichloromethane (80 mlL) was added.

The mixture was basified by the portionwise addition of aqueous sodium



ethyl isocyanate; 1-butanesul fonyl chloride; 1-chloropinacolone; H5 APR 2004

3, 4- di net hoxa/phenet hyl met hanesul fonate; 1-(chloronethyl)cycl opropane;

2- br omo- | W82y dr o- 1, 4- benzodi oxi n-6-yl ) -i - et hanone;  PCI/SE00/41994

5-(2-chl oroet hyl)-4-nmethyl -1, 3-th iazgl,e; 2-chloro-Nisopropyl acetam de;
-fl uorobcnzyl brom de; 2-brono-4'

Zhet hﬁiﬁgﬁgﬁﬁ%ﬁéﬁ Léleutngﬁltﬁ) Vi hgg (Y1 $HCR obaEDP )m&er@ahzswaaeramre
oo SR b B oo T L
4m§>48|f1'f1:£§ér8§f5§e¥r)§él b:t Zyefvaﬁ5f’%?€°ﬁs"ﬁré?y 5968 Vel oBicibahel =
(gf br onoph Fﬁ_‘)y % @ldc?d ?I?dnﬁﬁgﬁ%\;e&é%vg %Egﬁ%%@é{d égf‘qugf’oet%ne
1 050 oSOt ANIE SE W sfpERdEP L TEOH 307IET Ghd fer8hPY The! Alfer
cake was washed with methanol (20 ml) and the resulting solid dried by
air suction to give the title compound as a white crystalline solid (3.46 g,

15% over 3 steps).

10 The following intermediates were either commercially available or were
prepared according to published methods:
ethyl isocyanate;

I-butanesuifonyl chloride;
1-chloropinacolone;

15 3,4-dimethoxyphenethyl methanesulfonate;
1-(chloromethyl)cyclopropane;
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
5-(2-chloroethyl)-4-methyl-1,3-thiazole;
2-chloro-N-isopropylacetamide;

20 1-bromo-2-(2-methoxyethoxy)ethane;
4-fluorobenzyl bromide;
2-bromo-4’-methoxyacetophenone;
2-chloro-1-(4-fluorophenyl)-1-ethanone;
2-(bromomethyl)tetrahydro-2H-pyran;

25 1-bromo-3,3-dimethylbutane;
chloroacetone;

N,N-diethylchloroacetamide;
4-chloro-1-(4-fluorophenyl)-1-butanone;
4-(bromomethyl)benzonitrile;



2-brono- 1-[4-(1-pyrrolidinyl)phenyl] -1-ethanone; to 16 APR 2004
2-chl oro- 1- (4- hydroxyphenyl ) - 1- et hanone; 2-brono-1 - (4-nethyl phenyl) -

1- et hanon&Y0 01289 np- | - (4- met hoxyphenyl ) - 1-e t hanone; 2- lpcossgoo/di994 2, 3
-di hyd ro-1, 4-benz odioxin-6-yl)-1- eE anone;

(5o ootk febBangtR s zens:  and tor{ byiy

For a1 20 SHREAR oS B0 i 2. owouty1) -5 oxa 3 Tnon- 3
)6 ovas 5, 1-ck PMIBBIEORT &) Ronane- 3. car boxyi ate A mxture of
e e L R R A AR

.m) was treat . - Lhacol one 1 6 APR 2664 WO 01/ 28992
PCTJSE00101 9‘?1[%{%&2“1(%1.%68%@%&6 mol), and the mxture stirred at 40C

overni ght. The blopideddgbaRieneNg. the tenperature was raised to 50C for 4
h before thet@solids vve’?’—g ?%tered off fromthe mxture and the filtrate

concentr at eg_(gmom@@ugl)ifﬁj@a_ﬁ[ygea y@ﬁﬁﬁé; was di ssol ved in DCM and the
sol ution was added t'o an i on-exchange solid phase extraction plug (10 g
CBA 4-(2-chloroethyl)-1 H-imidazole;
2-bromo-1-[4-(1-pyrrolidinyl)phenyl]- I -ethanone;
10 2-chloro-1-(4-hydroxyphenyl)-1-ethanone;
2-bromo-1-(4-methylphenyl)- 1-ethanone;
2-bromo-1-(4-methoxyphenyl)-1-cthanone;
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
6-(2-chloroacetyl)-2H-1,4-benzoxazin-3(4H)-one;
15 N-(tert-butyl)-N'-(2-chloroethyl)urea;
I-(chloromethyl)benzene, and

tert-butyl 2-(bromomethyl)-1-pyrrolidinecarboxylate.

Synthesis of Compounds of Formula I

20

Example 1
4-{2-[7-(3,3-Dimethyl-2-oxobutyh)-9-oxa-3,7-diazabicyclof{3.3.1]non-3-

yl]ethyl}benzonitrile

25 (i) tert-Butyl 7—(3,3-dimethyl—2—oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.11:

nonane-3-carboxylate

A mixture of serz-buty! 9-oxa-3,7-diazabicyclo[3.3. 11nonane-3-carboxylate
hydrochloride (Preparation A; 0.26 g, 1.0 mmol) and K,CO; (1.45 g,

10.5 mmol) in MeCN (8 ml) was treated with 1-chloropinacolone



(carboxylic acid on silica support)). After 1 h, the plug was washed gibioy
DCM (15 @ after which the product was flnaIIy eluted with

di chl or omS¥RAHB2 MeOH © TEA (90:5:5). The sol vents were ePSEEES0RI4t O
glve02769(855% of the sub-titlegpmpound. 10 (ii)

?ol?)l ?wrrﬁ;h?/s(oa% Ig?)éfﬁg aza‘gatf‘ét 'iné)g]mf% S%‘%ﬁnagéﬁlr 5&%1 Onggh%'??on
y( ‘(’é ngYrGretfﬁ;)ﬁ Eﬁ%h@:@ﬂ.ﬁ{ﬁ ttﬁéﬁ%ﬁgééﬂin}re was faised to 50°C for 4 h before the

nglyg:l ?LBeth/)} acetate %I% b@@ﬁﬁg@%‘{ mk%ﬁd B% ?il?t?%{t% C&h&ﬁﬁagzge rgt 212
saturated Wby, gaseaES iy ggsau&r s %ﬁséaiveﬁﬁg%rnngw raigmﬁgog@hh{;g%@t 0c

for 5 h, and then evapor at Acetonitrile

ml) weke added. tngh t fop- éﬂdhfahg@ ¥61%d S hdsée@x%@ﬁahgﬁluﬁeqlweg 20Bhei ng
filtered and evaporated to yield 0.159 of the's ItI"e conpound.

25 (iii) 4 @momyﬁmtm/bnrmﬁmmwrt)@nameﬂvetmamwugwd wabhed wden (18. 6
g, 164 mmol) was added to a stirred solution of

4- (2- hydr oxyREM/| {Henmds) t after whichy, the3Gprodott) was finailpt kjdtedi math( 20. 6 g,
204 mol) in DCM (200 nL) at OC. The reaction mxture was stirred at rt
until the readdprometisne ofdcOt : (BEAI (R:5:8) edThy solven)s wese evaparaedr) was
added and the organic |ayer. was separated, 1 6 APR 2001 WO 01/28992

PCT/ SEOOlOlQ%MQ)@ 27&8&%5&%) ebiecmbr-tidle gompoynde the sub-title conpound
in a quantitative vyield. (iv) 4-12-[7-(3,3-Dine

t hyl - 2- d%obut yl ) - 9- oxa- 3, 7- di azzabi cycl o 3. 3. 1] non-

(i1} 3,3-Dimethyl-1-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)-2-butanone

The following is an alternative preparation to that described in Preparation
N(v) above:
A solution of rerr-butyl 7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diaza-
15 bicyclo[3.3.1]nonane-3-carboxylate (from step (1) above; 0.265 g,
0.812 mmol) in ethyl acetate (10 mL) was treated, at 0°C, with ethyl
acetate saturated with gaseous hydrochloric acid. The mixture was stirred
at 0°C for 5 h, and then evaporated. Acetonitrile (15 mL) and K,CO,
(1 g, 7.2 mmol) were added, and the mixwre was stirred overnight before
20 being filtered and evaporated to yield 0.159 g (86%) of the sub-title

compound.

(iii) 4-Cyanophenethyl methanesulfonate

Methanesulfonyl chloride (18.6 g, 164 mmol) was added to a stirred
35 solution of 4-(2-hydroxyethyl)benzonitrile (20 g, 136 mmol) and
triethylamine (20.6 g, 204 mmol) in DCM (200 mL) at 0°C. The reaction
mixture was stirred at rt until the reaction was complete (as indicated by

tic). Water (200 mL) was added and the organic layer was separated,



5 3-yl ethyl}benzonitrile A m xture of B 7004

3, 3-di net hyl - 1- (9- oxa- 3, 7-di azabi cycl o( 3. 3. 1] non- 3-yl ) - 2- but anone (} r(g\rgﬁ

step (ii) V@B8Va899%6 ngy, 0.25 mmol ), TEA (0.35 rnL, 2.5 mplrsaishdCN (2

m.) was treated with 4-cyanophenet hyl methanesul fonate (see step (111)

above; 84 r‘rgﬁr.o.S? mml ). The resultingto m xture was stirred at 50C for

24 h. The s&irifehad fonsenisaisdde give Eirapeh-siticorompoend rnde quantitativenas

di ssol ved in.g[jgl\/l and then the solution was added to an ion-exchange

sol i d- phase Y& fraction plug (2 g, CBA (carboxylic acid on silica

support)). After 1 h, the plug was washed wth DCM (15 nlL), after which

‘the product was finally eluted with 15 DCM MeCH: TEA (90:5:5), to give 84 ny

(95% of the: tiflke & d.. ES) : 55.9 +. le 2 7- 4-

4-C ano hen?TSM { iml@z&mglc&?%i@% azabi ¢

clo 3.3.1 nan L.de A solution of ethyl isocyanate (18.8 ng,

0.25 rmol) %@ﬁgﬂé@@m added, together with K2C03 (34.5 ny, 0. 25

uunol ), to @ Stk fa 2_4; 1.(O.rya. : .

4-[1- (3, 4- d?‘rre@h%@% b ey dispefylo L 9-9xa-3,7-djazabicyelof3-3.110a8-35) 2y ) -

but yl ] benzogitaniphe P&eAt iign , | Y rotorm 2s

(0.5 m.), The reacttl(fgilﬁmgtgﬁu IQ E\‘/\]/?sveé?% i}ggng)t'@fr’t or ’4h‘§dﬁys®{;%$ *bei ng

added to a 23 i ghnidlds gn@ X MTNi RAIUY %8P0 5 il FH#P washed

with CHC13 : MeCN (2.5 mL of 80?%0), and thee:grggdtyj‘ggh M%ISE??IFBEI é@llut ed

Wi th CHC13 metle@dsgHonatd. (Searbtep(iiDSitnvet 840mye 0L P mirhdl)e TREROHNHne M5 (ES) :

mz =508.3 (M+ 1 6 APR 2006 WD 01/28992 PCT/ SEQCQ 01994 104 Exanple 3

4- ({3-[ 10 ( 3nBxmireevay istifredxatb§d T ) f09- 2k dr. 3, Thelisohalbisc were[13mibvel Bpn- 3 -
evaporation, the crude product was dissolved in DCM and then the

solution was added to an ion-exchange solid-phase extraction plug (2 g,
CBA (carboxylic acid on silica support)). After 1 h, the plug was washed
with DCM (15 mL), after which the product was finally eluted with

15 DCM:MeOH:TEA (50:5:5), to give 84 mg (S5%) of the title compound.
MS (ES): m/z = 355.9 (M)*.

Example 2
1-[4-(4-Cyanophenyl)-4-(3 .4-dimethoxyphenoxy)butyl]-N-ethyl-9-oxa-3,7-

20 diazabicyclof3.3.1]nonane-3-carboxamide
A solution of ethyl isocyanate (18.8 mg, 0.25 mmol) in MeCN (2 mL)
was added, together with K,CO, (34.5 mg, 0.25 mmol), to a solution of
4-[1-(3,4-dimethoxyphenoxy)-4-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1)«

butyl]benzonitrile (Preparation H; 109.4 mg, 0.25 mmol) in chloroform
25 (0. mL). The reaction mixture was stirred at rt for 4 d'ays before being

added to a solid phase extraction plug (Si0,, 0.5 g). The plug was washed

with CHCI; : MeCN (2.5 mL of 80:20), and the product was finally eluted

with CHCl; : MeOH (3 x 2.5 mL of 95:5) to give the title compound.

MS (ES): m/z = 508.3 (M)*



y1Pr pyl }am no)benzonitrile 5 Alternative A A m xture of 16 APR 2004
4-[ 3-(9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) propyl Jam no) - benzonitrile

( Prepar at WA 01289%. 73 g, 0.02 nol), K2C03 (11.05 g, 0.08 nHOT/SERABEN (300
m.) was treated with 1-chl oropi nacol oneg (4.44 g, 0.032 nol). The m xture
was stirred gt S?C over ni ght before 10 %CMWB.S added and the m xture
filtered. T r cake was then washed with a mxture of DCM and MeCN
before the esul tjng residue
was purified i AZAONYER1 2.t H0sAT  of et hyl
acetate : rrethanol (9550to 9505) to give the
title i afand S —2%y. Alternative B - Preparation via
Benzenesulfonlc AC|d Salt (|‘)

4- ({3-[7-(3, 3-Di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 20

y1] propyg)a 1 ioni trile, benzenesulfonic acid salt nonohydrate

Pot ﬁSiSIbum C 6.6 g, 1.5 equiv) and 3-(4-cyanoanilino)propyl -4-
Added tS“fﬁ&eé‘algﬁ%‘ﬁf% {@?@ogﬁf ‘éq%é%fﬁrﬁwr‘ 71 Sﬁaﬁﬂ?%lﬁﬂﬁﬂg}” e

glsggsb: (r:1y(1:I ggéﬁ%&#’ﬁe (o %H%"Zﬁ 3%261 eate Ogoeéﬂ?g oﬁr (ﬁ & ’fscrigm 2

showed somegr@aGhant id EPRICIA(IGD 3mb). was ﬁ‘éﬁ%di’wﬁlﬁl hl
cyanoani | i no) pr op;é}llj 4- et hyl bgnzenesul fonate (12.2 Q) I\Easorggéuagoloanr?d t he

resul tant wis dheat @d3at mdl). C Ty ofixhodrwas Sdinedndt $0°C% befort i | | ed,

t hen i sopropyl acet ate (2.5 L) added. Solvent (2.51 L) was 6 APR 2094 WD
01/ 289920 PCDQMO/a3198dedl @ad thenuniedurel fibieredhy| Theefitter ¢dkedwas ween added.
Sol vent (0.725 L) was renoved. The internal tenperature was now at 88C.

Sol vent (0. 82shd¢d with a mixture of DCM and MeCN before the solvent was

evaporated from the filtrate. The resulting residue was purified by
chromatography on silica, eluting with a gradient of ethyl acetate :
methanol : ammoniacal methanol (95:5:0 to 95:0:5), to give the title

15 compound (5.8 g, 73.9%).

Alternative B - Preparation via Benzenesulfonic Acid Salt

(i) 4-({3-[7-(3,3-Dimethyl-2-oxobuty!)-9-0xa-3,7-diazabicyclo[3.3.1]non-

20 3-ylpropyl}amino)benzonitrile, benzenesulfonic acid salt monohydrate

Potassium carbonate (56.6 g, 1.5 equiv) and 3-(4-cyanoanilino)propyl-4-
methylbenzenesulfonate (sce Preparation C(ii) above, 90.3 g, 1 equiv)
were added to the ecthanol solution of 3,3-dimethyl-1-(9-oxa-3,7-
diazabicyclo[3.3. 1]non-3-yl)-2-butanone (see Preparation N; 61.8 g from
25 assay in 1.65 L). The reaction was heated at 80°C for 4 hours. An assay
showed some reactant remained (8.3 §g), so more 3-(4-
cyanoanilino)propyl-4-methylbenzenesulfonate (12.2 g) was added, and
the resultant was heated at 80°C for 4 hours. Solvent (1.35 L) was
distilled, then isopropyl acetate (2.5 L) added. Solvent (2.51 L) was



was renoved, |eaving the product as an isopropyl acetate sol ution 16 APR 2004
(theoretically in 2.04 L). After cooling to 34C, water (0.5 L) was 5 added.
There vvas"%pﬁf’/@?,?(z suspensi on, possibly of Pd, in the m xtuP€T/SETEIMH of

t he agueous phase was 11. Sodi um hydro>l<65de (1 M 0.31 L) was added, so
that the tenperature was | ess than 25C "~“and the m xture was stirred

vi gour ous| y TeRRved i lsgprapyl mcetaie: (81> dnevagadded. phelyentnd@.7282L) Was phases

wer e separated an[g teﬂ]e a ueogs hase di scarded. re 10 water '(30'5 L) was
added, and TARO¥RGs fb\)éﬂ%mé ﬁ%ﬁﬁ?@&?ﬁ%ﬁ BEW, ha2dveps(tifdeddded. The
remai ni ng ester soluti,on, was filtered,to renove . sus ei}?ed gartic,l es, and

.the filtrat 3%§6F}?é’ﬁdnalfévﬂ1:g t Qe PIOfYGH RS anyjsop GegHe waalutiegn spl it
corpr i st ng SRBEHCAND; i b br e B oM Ry st B oy
Phe froc® badudgh® iherel £t B bletk stsPeasiiny bl ol g B Beus - ©
and was st | Tre PR EE e atuctl BHA w811 SBEIER TuRokilel R BIRC ) A
assay was peakoidied, 8 thal e trepdrafirk Sl 149 tﬁggtﬁs_t*’@fa?d?%ﬁﬂﬁﬁﬂl:f oni ¢

acid, to nmake the benzenesul fonate salt. 25 A solution of benzenéesul fonic

aci d (20. 04wgs stires viggasousipdond thivaes, THe pHRTQRY digaksis Pﬁa&é%?opy'
acetate (200 nL) was added over 5 mnutes (better to ‘add slfower i

possi bl e) wilZh Vheqphases were separated b thes aljutdusnplefsetdiecdrdee. bifge (1 L)
and a pale yellow precipitate forned. The tenperature rose from18C to
22C. Aft@r Waten (‘QJEeIs) waseadded:, iansl desphages Apere7 separated. 0 Thesa@Rous

PCTI SE00/ 01994 106 cooled to 10C and the product collected by filtration.
The product PRgse wamdiseardgd: nThe sprmaping gsisr soluticpswasiiiltered dheemovg on t he

filt th :
e ensuspended particles, and the filtrate was then made up to exactly 2 L. The

solution was then split into 2 X 1 L portions.

15 (In order 10 avoid producing sub-title product comprising a high palladium
content, the following treatment may be performed: Deloxan® resin
(12.5 g, 25 wt%) was added to the solution of the free base (1 L), and the
mixture heated at reflux with vigorous stirring for 5 hours. The solution
was then cooled to room temperature, and was stirred for 2 days. The

20 resin was removed by filtration.)

An assay was performed to calculate the required amount of

benzenasuifonic acid. to make the benzenesulfonate salt.

25 A solution of benzenesulfonic acid (20.04 g, 1 eq., asguming acid was
pure monohydrate) in isopropyl acetate (200 mL) was added over 3
minutes (better to add slower if possible) with vigorous stirring to the
solution of the free base (1 L) and a pale yellow precipitate formed. The

temperature rose from 18°C to 22°C. After 10 minutes, the mixture was



dried under vacuum at 40C for 2 days to give 59.0 g (61 % from 3- 1§ APR 2004
benzyl - 9-gxa-3, 7- di azabi cycl o[ 3. 3. 1] nonane x 2HCI). 5 (The crude

benzenesulfOHE®¥2Zsal t was al ternati vel y prepared by the a&€iItSE6#019P4 a 70%
(w'w) aqueous solution of benzenesul fogisc acid to an ethanolic solution of

he f b i i i i | d
ooy at ESNeE 18 [0 BhtHhePHBance CAURIBENS fliParlchl TAECRATRY was
b-ti : 3 ' { t . t Lal
o 'S o Wamun it schryl BeaaR0(290 GLYESuNER By dh frc bl e 1S
cool ed to S5@ried ainderheathunPa@ G dbt o da @rtbe%iiv%tSQ.Q)C n@mcﬁjo‘iin ¥

solution was filtered and the filtrate waShed th eth water (2:1;

150 ni), subdeylgryxe3,]-atazhblcyelo[3 Md]ddmane & 2EEIj.N vacuo at - 40C to give
pure sub-title product (41.2 g, 82 % . (This recrystallisation may be

carriedsut wth greater volunes of solvent 20 if necessary to fit the

reaction vessels e.g. EtOH : water 2:1, 45 vol. (gave 62 %recovery) EtOH
wat er 6: 1(TI®5 orude pgaranesdifonate osalt yway Thermatively tprepareddust thes

i sol ated as the nonohydrate following the 25 rescrys taFI isatio n (as

det er ni ned addidomgifea ciOfet (ar/wi-agugous fsohuttar of )benzemesaHankoadid w0an1/ 28992

PCT/ SEOQ' 01994 107 (ji,) 4- r{ﬁ 7- 3,3-Dimeth | -2-oxobu 1 -9-o0xa-3, 7-di azabic

clo 3.3.1 anolic olugion ofithe dresciseni tril e Crude benzenesul fonate salt

(50.0 g, 1.0 equiv, fromstep (i) above) was added to aqueous sodi um

hydr oxi de (1M 500 nmL) washing in with 5 dichloronmethane (1.0 L, 20 vol).

The SO, oL S0 e bl [1add Ry dfife. 2o S were then
Ethanol (500 mL) and water (250 ml) were added to crude sub-title
compound (50.0 g). The solution was heated to 75°C. Material was all
dissolved at 55°C. The solution was beld at 75°C for 5 minutes, then
cooled to 5°C over 1 hour. Precipitation started at 18°C. The cold

15 solution was filtered and the fitrate washed with cthanol:water (2:1;
150 mL}), sucked dry on the filter, and then dried in vacuo at 40°C to give

pure sub-titie product (41.2 g, 82%).

(This recrystallisation may be carried out with greater volumes of solvent
20  if necessary to fit the reaction vessels e.g.

EtOH : water 2:1, 45 vol. (gave 62% recovery)

EtOH : water 6:1, 35 vol. (gave 70% recovery).)

The subatitle product was isolated as the monohydrate following the

25 rescrystallisation (as determined by single crystal X-ray diffraction).



interfacial material was left with the upper aqueous | ayer. Ethanol 1S§\(pﬁ)2004
m., 10 vol) was added to the d| chl or onet hane solution and then solvent
renoved byWa@its289492ation (1.25 Q The still head tenperat ur eCrSEMSIIRPW at
78C. The solution was allowed to cool ;g bel ow reflux and et hanol (250 ni,

Vo) Wmtsf{agfﬁi.{ﬁ‘?fd%mﬁiyl-%i D20 ohang,7-dasbidyaials Saden

conver si on {]ree I)np er. 1?at| ng to reflux the sol ution was cool ed
slowy. At 5E/4PLAG a,m )‘mzo WHund was added. |s Crystal lisation began

ol ected EW@%\@%@%@&%@%@E@% 8 b BF fromt Mg b0} Shas, o1

ofT bt ro- paiBEd! AERHENES sttt VAFHURIA T w?&éofgb@lﬁfﬁgﬁ)‘ﬁ@ HewkBed' (50"
0 ‘;’33523‘%@?""’“‘@%8“%99????37@1? 5t npiied fuikglfe s, sfrrgdt 60, (1
d), 2.28-2.3F td@ibutes™ THe WyerIHvede -thdd GePMRtddlagh o) - %%aﬁiaz@asgt'z%{% 43 o

41.52, 43. 52 56.17, 56.47, 63.17, 68.46, 96.61, 111.

s M5 (ES): iherfacialemateridyias Tefb Witk @RO4pHE Ql-{u@&?ﬁ?la%&@ PETHa3E10/ 01994
Exanpl e 4 4{3 7-(4-Fl uorobenzyl)-9-oxa-3, 7- d| azabi cycl o[ 3. 3. 1] non-3-yl]-2-

hydr oxypr op§59Q behz dil tvol)l e/ad adledt tcomhofdldﬂbfumethh)mlwlutmmandeméﬂ4 17 nyg,
0.075 mml) in DCM 5 (0.5 nL) of was added, together with TEA (20 ny, 0.2
rrrml) to a Seblent was mmwegi[lzy jstillatipnaCl( 25 dva- The-stillohend teynperhBurs. 1]
non- 3-yl ) -

10 was now at 78°C. The solution was allowed to cool to below reflux and

ethanol (250 mL, 5 vol.) was added. Solvent was removed (250 mL).
This warm solution was diluted with ethanol to 890 mL, 17.8 vol. (25 vol.

...,

assuming 100% conversion to free base). After heating to reflux the
solution was cooled slowly. At 5°C a seed of title compound was added.
15 Crystallisation began and the mixture was stirred at 5°C for 30 minutes.
The product was collected by filtration and washed with ethanol
(2x50mL, 2 x 1 vol.). The product was then dried in a vacuum oven at
40°C for 60 hours to give an off-white powder (26.3 g; 74%).
'H NMR (400 MHz, CDCl,): § 7.86-7.82 (2H, m), 7.39-7.32 (3H. m),
20 7.30-7.26 2H, m), 6.47 (2H, m), 4.11-4.07 (4H, m), 3.70 (2H, s), 3.36-
3.33 (4H, m), 3.26 (2H, 1), 3.12 (2H, d), 2.90 (2H, d), 2.28-2.21 (2H,
m), 1.06 (9H, s).
BC NMR (CDCL): & 24.07, 26.38, 41.52, 43.52, 56.17, 56.47, 63.17,
68.46, 96.61, 111.64, 121.03, 133.43.
25 MS (ES): m/z = 385.1 (M+H)*



propyl ] oxy}beazonitrile (Preparation K; 15.2 ng, 0.05 mmol) iu MeCN1 ARSI
m.). The m xture was stirred at 50C for 4 days before being concentrated
in vacuo. MP8VE88¥| ting resi due was dissol ved in CHC13 and RQY/SEsddesst o a
sol i d-phase extraction plug (CBA, 0.4 gjg The plug was washed wi th CHC13
(4 x 0.3 I’TLhmﬂJLﬂiqahe product was finally eluted with CHC13 : MeOH : TEA
(5 x 0.3 nL-6+——21+-1) to give the title conmpound. M (ES): mz = 412.5
(MtHt. is 3 , . : ;

N(7-[25 (- Uk _ 1)-9- 1aaxc c 0

non-3-yl } hihd m xt ure of

4-[2-(9-oxaiﬁ H E P be Of 3: ?1] non- 3-yl ) et hoxy] benzo- nitrile
(Preparatiomn g R | Bromidler @ao 7' hepsy - i none
O R U et e L b R
stirred st (0.5 eflLY ofayss added| hegethas wRRCTEAN (20Smigound wemobeto 2

I nconpl ete) at 50C for 24 h. The sol vent was evaporated and the residue
di ssol ved i solutiohxt upfe of-{IBEYAFEXP-3n(9-ornd, HARZ6BICYR14[B.3 1]ndleBagy um
carbonate (100 ng, 0.72 nmol) was added, and the m xture 25 was stirred
over ni ght apropyl]okyg benzonitrde WRseparetioni K d5e2 mg,d0t0f midoly & deCN
concentrated in vacua. The resulting crude product was dissolved in DCM (2
m.), which §Pumlon whie aaidere: wasnstimad eatc AARGefaroki dayhdwdoreebeingct i on
plug (CBA, 2 g). After 80 mn,_ the product was eluted with DCM - MeCN
(4:1) and t ReRcopfmatedompacug. - dhe: reselinggresidue was dissplved @ GHCRomd WO

01/ 28992 PCTL SF, 01994 .1Q9 an i npure terjal . This material was purified
on a si M} caafﬁ o4 &PilﬂcPQﬂaﬁFt%@%@ PgFMﬁBa“{W@l@ g)-CH%%@ Pbl& WRSS . of
4:1), and t | 3,; 10: 1), ,.to gi,ve 71, (67,99 .of the
title corrpo:;}ﬁlgl.lgH &)%Lh(gg%h i 2@/@92597)4 aﬁ@&ﬁf@r%dua was Tinatly S i

CHCI, : MeOH : TEA (5 x 0.3 mL of 8:1:1) to give the title compound.

MS (ES): m/z = 412.5 M+H)".

15 Example 5
4-(2-{7-[2-(4-MethoxyphenyD)-2-oxoethyl]-9-oxa-3, 7-diazabicyclo[3.3.1]-

non-3-yl}ethoxy)benzonitrile

A mixture of 4-[2-(9-0xa-3,7-diazabicyclo{3.3.1]non-3-yl)ethoxylbenzo-
nitrile (Preparation D; 68.3 mg, 0.25 mmol), 2-bromo-4’-methoxyaceto-
20 .phenone (68.7 mg, 0.3 mmol) and TEA (37.94 mg, 0.37 mmol) in DMF
(2.5 mL) was stirred at rt for 2 days, and then (as reaction was found to
be incomplete) at 50°C for 24 h. The solvent was evaporated and the
residuc dissolved in a mixture of McCN (2.5 mL) and H,0 (0.13 mL).
Potassium carbonate (100 mg, 0.72 mmol) was added, and the mixture
25 was stirred overnight at rt. The mixture was then filtered and the filaate
concentrated in vacuo. The resuliing crude product was dissolved in
DCM (2 mL), which solution was added to an ion-exchange solid-phase
extraction plug (CBA, 2 g). After 80 min, the product was eluted with
DCM : MeCN (4:1) and then with DCM : MeOH : TEA (R:1:1), 1o give



5 '3C NWR (CDC13). S 55.47, 55.89, 56.27, 57.17, 66.57, 66.81, 67.4%, EzéPR 2004
102.99, 113.57, 115.73, 119.29, 131.56, 134.32, 162.09, 163.21, 196.25.
Exam 10 WO 61/28992 PCT/SE00/01994
4-1((25)-2-Am no-3-{7-[2- (I Hpyrrol -1-yl Let hyl | - 9- oxa- 3, 7. di azabi cycl o f

. 3. 1] non-3-yl I,propyl ) oxy] benzonitrite m xture of tert-butyl

(1S) - 2- (4- c?&r’:ﬁ%@%dﬂ?‘ﬁf@l-( ol kg amaterialiiwasa punifieg oimop Ailiga plugyoeluting

12" br onoe R Shiils QPanE o CHC . ChOGAY k3. Soil SEA- s usiilerngio. 375
day. e sor i ME0H KRBT, e aame 8l hGY hedilasempundi ved i n
et (2 Vi Eshall = R TR T o Ture 'Stirrea for 15 h A i
mixture of WEONNE ERO At Sietiooss 35 o 27, B4 St c HoBhabt 41100 g

vas 1i1ver 0GR AP PTT M0  cadeeme ahSEn (R0, “HoaBhecksadly Crie ©

product WB.S]%_Q?FH ved in DCM (2 nmL), which solution was added to a

| on- exchange sol 1 d-phase is extraction plug (CBA 2 g). After 80 mn, the
product was eluted with DCM: MeCN (4 x 2 nmL of 4:1), followed by DCM :
MeOH : TEA (8:1:1), to give 89.7 ng (90.7 % of the title conpound. M
(ES): mz =Egg¢pk §M+ 1 6 APR 2004 WD 01/ 28992 PCT/ SEOQ 01994 1t 0 Exanpl e
7 rert-But y'I—Z‘-%-—3-(4-cyanoani lino propyl]-9-oxa-3,7-d

i azabi cyc! of-B2SEP-Armins-33{ 7-J2-(} Hepyrydls brylb ey 1]-9-oxa-3, 7-diazabicyclo-

[3.3.1]00n-3-y1}propyl)oxylbenzonitrile

A mixture of tert-butyl (1S5)-2-(4-cyanophenoxy)-1-(9-oxa-3,7-diaza-
bicyclo[3.3.1)non-3-ylmethyl)ethylcarbamate (Preparation J; 100.62 mg,
0.25 mmol), 1-(2-bromoethyl)pyrrole (52.21 mg, 0.30 mmol) and TEA
15 (37.9 mg, 0.375 mmol) in DMF (2.5 mL) was stirred at rt for 2 days and
then at 50°C for 1 day. The solvent was evaporated and the resulting
residue dissolved in ethyl acetate (0.5 mL). Ethyl acetate saturated with
gaseous hydrochloric acid (2 mL) was added, and the reaction mixture
stired for 1.5 h at 1t. The solvent was evaporated and the resulting
20 residue dissolved in a mixture of MeCN (2.5 mL) and H,0 (0.13 mL).
Potassium carbonate (100 mg, 0.72 mmol) was added, and the mixture
stirred overnight at rt. The mixture was filtered and the filtrate
concenurated in vacyo. The resulting crude product was dissolved in
BCM (2 ml), which solution was added to a lon-exchange solid-phase
15 exiraction plug (CBA, 2 g). After 80 min, the product was eluted with
DCM : MeCN (4 x 2 mL of 4:1), followed by DCM : MeOH : TEA
(8:1:1), to give 89.7 mg (80.7%) of the title compound.
MS (ES): m/z = 396.0 (M)*



To a solution of ten-butyl 2-bronoethylcarbamate (4.21 g, 0.019 not; | @R 2601
Preparation R above) in DVMF (65 nL) was added 4-{{3-(9-oxa-3,7-

di azabi cY¥PIL3¥93] non- 3-yl ) propyl ] am i no) benzouitril e (seeP@rapavmabison C
above, 4.48 g, 0.016 not) and triethylggine (3.27 nL, 0.024 not). The

m xture wa M overnight at 35 C and then concentrated in vacuo. The
resi due wa ed in dichloronethane (80 nL) and washed with to

saturated s jﬁl%‘fﬁ' Pf[’:’ﬂ%u;-yrgﬁ Wﬁ&jﬁoﬁﬁ]}]eﬂ{ p;ggf’g 'F-)fit' ! agt edlvf}g?_é]_dr. ed

di chl or onetfheane VAR Srei vy § § =y e—C-O¥rot+-Hea

(Na2S04) aqﬂmgg)_ 2ﬂevacuo The crude red-brown oi |l was

chr omat ogr —ca gel eluting with chl orof orm net hanol : conc.
NHAOH (9: 1: I H NWVR
(300 M 8%8%%“%&%@%&@ BromOyfaripla (@ A . B ORTRAOSee o

2 3. 94 53

18 (b, %ED@P“M“ Rﬁ%ﬁﬁ’i‘%&%‘ﬂ%, T2 st 43P PoapIn oY

%é?’zz Agr_ Eéaﬁ‘blxvc%cio[a(l’, agucaz-?,%a)z@mggqa gbe?‘g?iﬁ‘&é% (ééé Prep3fation ¢8- 9

2-{7-]4- (4ab9ac|,o¢h1£ngJ Qlﬁit@iﬂolpandarlﬁmmmmm@@?%g[ @.@24&1101) The

non-3-yl }ethyl carbamate Triethylamne (2.2 nL, 0.016 not) and tert-butyl

2- br onpet hyligatawas stirgesle ovemaghtr at BSHCRamb dlven can&himpted.iflGiomol ) wer e
added to a_sol ution of

4-[ 4- (9- ox a1, Ies Ué?z‘éfBﬁ @&Oéfqlglﬂleidﬁrmwhﬁmt(ﬁo]mhhm washed @eithe
Preparati on Gabv 0..,011 in DMF (50 nL) _ The mxture 1 6 APR
2004 W oﬁltglgggg ﬁ@ipgg Morklg, | | e aqueous layer was extracted with

dichloromethane (1 x 150 mL). The combined organic extracts were dried

{Na,SO,) and concentrated in vacuo. The crude red-brown oil was

chromatographed (x2) on silica gel eluting with

chloroform:methanol:conc. NH,OH (9:1:0.02) 10 afford 3.75 g (56%) of
15 the title compound.

'H NMR (300 MHz, CD,0D) § 7.37-7.40 (d, J=8.8 Hz, 2H), 6.64-6.67

(d, /=8.8 Hz, 2H), 3.94 (bs, 2H), 3.21-3.31 (m, 4H), 3.01 (bs, 4H),

2.47-2.59 (m, 8H), 1.90 (bs, 2H), 1.39 (s, 9H)

C NMR (75 MHz, CD,0D) & 158.5, 134.7, 121.9, 113.2, 97.7, 80.3,
20 69.2, 58.8, 58.1, 57.5, 57.3, 41.9, 38.3, 28.9, 26.2.

API-MS: (M+1) = 430 m/z

Example §
tert-Butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-0xa-3,7-diazabicyclo[3.3.1]-

25 non-3-yl}ethylcarbamate

Triethylamine (2.2 mL, 0.016 mol) and tert-butyl 2-bromoethylcarbamate

{see Preparation R above, 2.83 g, 0.013 mol) were added to a solution of

4-[4-(9-0xa-3,7-diazabicyclo[3.3. 1Inon-3-yl)butylJbenzonitrile (see
Preparation G above, 3.0 g, 0.011 mol) in DMF (50 mL). The mixwre




was stirred for 24 h at 54C, cooled to 25 C, and concentrated in vag uQc; 004
The residue was di ssolved in chloroformand washed with saturated F\W
chl ori de. wihet/mgreous | ayer was separated and extracted w pr;sﬁm/@ngorm (2
x 150 nlL). The conbi ned organic |ayers were dried 5 (Na2SO4) and
concentrated in vacua. The resul ting mitlerial was chromat ographed on
silica gel, vasutirrayd farr24 hwitt 34 °(Eheanled 6o 58 Estandi eaticeptraedon varroni um

hydr oxi de (9 1:0.Q2) until the higher Rf inpurities were renoved. Then
the el uent \I&@ s%t@%éaa& dlissivest dilo chlareforam oand: ofieshednvddi waturgigdoxi de

9:1: 0. 02 f d276 61 % of the titl d. 'H NWR
\Esoo MHz, ), éﬂiorgﬁc (acﬂuegu %V@azﬁgepa?aetsélaﬂdiagggglgugwghl Hz,
"2H), 3.84 (s - J36. 0 2. 83 (m

2.72-2.77 (Fmoﬁ ‘_#63’ fg'-%o éﬁsz blﬁft% Ofgaelf )@85 (ere dnﬁd 1.43

(ﬁo %H) ; Q%CM SB‘? fon%@?g)a%c@ i, "‘%?“011 380¢) f%%‘ﬁﬁ“gj?}éég"%a 9“(19%02é 7
Ex 9 7- 3- -2 9- 3
Zodis 20 atz ehopRtblaghet L (3F) -2 ity ya”%?ﬂﬁﬂgtx oY PP T OPYych 8- oxe
0. 061 nol ) é@@ PP Hdni gr %t% c%%éife@ Pioresy AnkP e abo"e

11.0 g, 0.04 )vverea ed'to a ut|o
[ (29) - 2- hy dpjpgyr R( ﬁnpﬁﬁ?és 7w@1'ea¥ékﬁb%'c?| Offﬁegove QEﬁSﬁt XJJQS " syitehed to 99y in 23

propyl 3oxy}benzonitriTe (see preparation

DVF (100 rihlofdrerm: iethaaol@dns! | afesbrli@m 28y @rtﬁcﬁdé‘o? 1t®@Q) conpggt r at ed
I n vacua. The residue was dissolved in chloroform (100 and washed

wi th satwr arfforded.0th £ {6 10%) &f thd tideagugaumd. ayer  was separ ated and
extracted with chloroform (2 x 150 nL). The conbined organic |ayers were
dried (Na2SHENNIRI (300 dMHz; 2R¢OD) SvAac2a7.64 @, ARRR2D0Y, 2H), 7.38-7.40
(d, /=8.1 Hz, 2H), 3.84 (s, 2H), 3.14-3.18 (t, /=6.0 Hz, 2H), 2.83-2.93
(m, 4H), 2.72-2.77 (t, /=6.9 Hz, 2H), 2.30-2.50 (m, 8H), 1.64-1.68 (m,
4H), 1.43 (s, 9H)
15 PC NMR (75 MHz, CD,0D) & 158.4, 149.6, 133.4, 130.7, 120.1, 110.7,

79.9, 69.8, 61.1, 58.7, 57.7, 57.1, 38.0, 36.9, 30.2, 29.0, 26.7

Example 9
tert-Butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-di-

20 azabicyclof3.3.1]non-3-yl}ethylcarbamate
Tnethylamine (8.56 mL, 0.061 mol) and rerr-butyl 2-bromoethyl-

carbamate (see Preparation R above, 11.0 g, 0.049 mol) were added to a
solution of 4-{[(25)-2-hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)-
propylioxy}benzonirrile (see preparation B above, 12.41 g, 0.038 mol) in
35 DMF (100 ml). The mixture was stirred for 20 h at 40°C, then
concentrated {n vacuo., The residue was dissolved in chiloroform
(100 mL), and washed with saturated sodium chloride. The aqueous layer
was separated and extracted with chloroform (2 x 150 mL). The

combined organic layers were dried (Na,SO,) and concentrated in vacuo.



WO 01/ 28992
(x2) on sil

PCTI SE00101994 112 The crude brown oil was chromat ograpﬂgng 2004
ica gel, eluting first wth chloroformnethanol (9:1), then

wi t h chl oM&? 6VI89%%t hanol : conc. ammoni um hydr oxi de (9: 1: 0. @Q1/9R00@ishpr d
4.13 g (24% of the title corrpound 5 “EthNR (300 MHz, CD3OD) 8 7.62-7.69

(d, J=8.0

(s, 2H), 5 Thestthe Zbﬁ%%ﬁ4was ggrq,ma@g(%a

2.47-2.55 (
5 163.9, 15
67.0, 60.6,
Exanpl e 10
3. 11lnon-3-y
4- Met hyl pyr
gl asswar g,
solution, 6
was not al l
THE (20 nl)
Addi ti onal
dropwi se th
3-brono-1-c
m xture was
and the m x
and dried (
10

15

20

25

645&5) oisien g8l Sitipayhost > &
i§4k%¥8?%%%ﬂ%ﬂd%udﬁe ﬁﬁoc@('é'}%%sc e a&w?fMﬂzeg oD
g ol (500905028 301 SToal (M D)o, 447 1 2

'c ?ethoxy)benzonltrlle (|) 4- (4- Chl orobutyl)pyrldl ne
|8| r?e §4 g, 90 mol) and THE (40 nL) were mxed in dry

1Hgﬁ§€ﬁ @Qbmﬂﬁ r@ﬁﬁ@ T?lc?ggmgts(e ov%fbf%%b zjofgm:)erature
preg-ls0 ggfefg)ti%ﬂberm 18 YP%, 11e] 3 381 ¥RG Oofggach Tt

was add he mxtuewa fhen

- r 19 d added
?(%(ﬁ%? coolﬂ?’sdl?gg%??]%ttZHSSzf%);]n%thﬁsgqggg&?o%a onggfm
BH)! apsbpsyreHY 14.9 g, 94.5 mmol) in THE (15 nL) _ The reaction
slowy allowed to reach OC overnight. Water (90 nL) was added,
ta BMRs(75MHz eCDOD)LE 16309, 158301853, 420a¥116WF5 194par at ed
Na2SO4) to give the sub-title conpound in 97. 6%y| el d.
80.0, 72.1, 70.1, 69.9, 67.0, 60.6, 60.2, 58.4, 57.8, 55.7, 38.31, 28.99.

API-MS: (M+1) = 447 m/z

Example 10
4-(2-{7-[4-(4-Pyridinyl)butyl]-9-0xa-3,7-diazabicycio[3.3. 1 Jnon-3-y1}-

ethoxy)benzonitrile

(1) 4-(4-Chlorobutyl)pyridine .
4-Methylpyridine (8.4 g, 90 mmol) and THF (40 ml.) were mixed in dry

glassware, flushed with nitrogen and cooled to -60°C. n-BuLi (1.6 M
solution, 61.9 mL, 99 mmol) was added dropwise over 1.5 h. The
temperature was not allowed to exceed -50°C. The mixture was then
allowed to reach rt, THF (20 mL) was added and the mixture was then
stirred at 45°C for 2 h. Additional THF (20 mL) was added. This
mixture was cooled to 0°C and added dropwise through a cooled dropping
funnel to a 65°C solution of 3-bromo-l-chloropropane (14.9 g,
94.5 mmol) in THF (15 mL). The reaction mixture was slowly allowed to
reach 0°C overnight. Water (90 mL) was added, and the mixture was
stirred for 10 min. The organic layer was separated and dried (Na,SO,) to

give the sub-title compound in 97.6% yield.



1 6 APR 2004 WO 01/28992 PCT/ SE00J01994 113 (ii) 4-(2-L 7-
4- (- Pyridinyl)butyl]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 11non- 3-yl } - 16 APR 2004
et hoxy) ber’Y Q#3998 e PCT/SE00/01994
4-[2-(9- Oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non+3r yl ) et hoxy] benzonitrile (0.80 g,

i xod w th 10 LR BBy Aok S i el S5 Imered ) )
-G 11 ). 1d f dded and th
%bg;/? eaxsﬁm%}h?ﬂmn}) xt ar er\?/gsof [ :3[ gréﬁsaﬁd eevggor at eg. ;
e m> . . . o oo |
wth amon; Sy2EERATE IR GBS MR Y Bttt d0 S e
CDCl 3) S 25.¢8, 8 .56 58. 66,57, .68. 11,
(65 94? 11522%"?3 "ﬁ‘élogee ﬁgﬁgﬁlﬁg%@@ﬁ&sﬁﬁﬁgﬁd é%,ﬁ%ﬁi.@ L) Exanpl e
11 tert Butl shddnixedl dihde prichlbroshivmiodn (021 ¢ 439 ARAB, Bl % 1

non- 3- yl ethyl carbamate

7-[ 4- (4- pyr (Diabwvipand K,CO 8@393 g1 P #Rh6HC 1t Urdp DBz, s added and

nonane- 3- car boxyl ate ter?-

9- oxa- 3, 7- dilez ahixtwied afad. Fefllinedafoe- 34 CRr boRNE ahfthre %aﬁ’ﬂltg’rea QHgol . see
Preparation A and Preparation C(iii) above) was mxed wt

4- (4- chl or obvapdratedr i diPueifichtidi 9y ChASmaroptaphyeonExaigy, € ehfifhe) wilove) .
Br2 (0.094 g, 0.59 mmol and K2C38 (3.26 g, 23.6 mmol ). The m Xt ure was
refluxed unb¥sMad BoMeQH Gatthywith Bnemosiakt goe 0i6Stm(87.80%) 6f tHeetigd,
evaporated and purified by chromatography (DCM 2-5 % MeOH) giving 0.97 ¢
(44% of% t NeOBPRURGL | e conpound. 13C NMVR (CDCL3) S 25.83, 27.78, 28.48,

35.09, 45.8 47.16, 6. 57
Be RV (CBCR 5 25.78, 27.82, 34.92, 56.28, 56.50, 57.63, 58.99,
66.57, 68.11, 103.94, 115.20, 119.07, 123.75, 133.88, 149.57, 151.35,
161.91 |

15 Example 11
tert-Butyl 2-{7-[4-(4-pyridinyl)butyl]-9-0xa-3,7-diazabicyclo[3.3. 1}non-3-
yl}ethylcarbamate

(i) rert-Butyl 7-{4-(4-pyridinyl)butyl]-9-oxa-3 ,7-diazabicyclo[3.3.1]-

20 nonane-3-carboxylate

tert-Butyl  9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (1.35 g,
5.9 mmol, see Preparation A and Preparation C(iii) above) was mixed
with 4-(4-chlorobutyl)pyridine (1.35 g, 7.37 mmol, see Example 10(i)
above), Br, (0.094 g, 0.59 mmol ) and K,CO; (3.26 g, 23.6 mmol). The
25 mixture was refluxed under argon for 3 days. The reaction mixture was
filtered, evaporated and purified by chromatography (DCM, 2-5% MeOH)
giving 0.97 g (44 %) of the sub-title compound.
“C NMR (CDCly) & 25.83, 27.78, 28.48, 35.09, 45.80, 47.16, 56.57,
57.42, 58.99, 67.47, 67.72, 79.00, 123.88. 149.60, 151.26, 154.49



S57.42, 58.99, 67.47, 67.72, 79.00, 123.88, 149.60, 151.26, 154.49 1 6¢APRII04
2004 V\D 01/ 28992 PCT/ SE00101994 114 (ii) 3X4-
4- Pyryri dW 0y | - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane tREITVSEBUAY94 7-
[4-(4-pyri d| nyl)butyl]-9-oxa-3,7-d |azml cycl 0[3 3. 1] nonane-3- carboxyl ate

f . S b , |

(0.9 g, 2 DI et hyl acetate, and
thentreate&u H0030¢he i xture was

SLiied Lo g et ﬁyéﬂﬁﬁmﬁﬂ 3%59 w@aﬁﬂcigﬁﬁt%éiﬁweﬁ-t h K2oo8
Gave the suBT? %ng‘ﬂéw a4 Bl At 8ep () s00@) s TgPsctvaR ™ O

gt E;I E:gr barra{hgﬂdf@ﬁé bgﬁ%bﬂrqng?n %@%@g@é§@%f%z§%¢c§gqﬂ?¢§ 1] nonane
(0.25 9.5 O.Ffe filktur efw§gk§§%a fd(gli 1PR0VEC, P Kieddtt overnight, The

2- brom)et hyl car see Preparati o above and

K2C03 (0.4 golvdm &aetewgbaata@r@mcmwmﬂ}?%(@ﬁem racRit at 50C

overnight. The reac m xture"was filtered, evaporate puri |ed by

chr omat ogr agpeten wiith &@,0MCYB ![Ega" Thatdixcntd hvdﬂ"@iﬁred Méiﬁlgﬁﬂa'

purification by extractlon vmth et her: KHSO4 basification of the™ organic
phase and eFKiltratibn @ndvavapofatidngzare theeubititlecomppond dn 04 % yidld. 20 yield. “C
NVR (CD30D) 5 26.65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58, 58.47,

60. 93, 69.85, 79.93, 125.65, 149.85, 154.43, 158.40 Exanple 12 25 The

foll ow ng conpounds were prepared, from approprl ate internedi ates (such as

those discr(iigdiareBaitybhcd-47 d¥-(4apyridiny hhuty]-Groxay3 Indiazabicyeiof3.3. 1}-
non-3-yl}ethylcarbamate
3-[4-(4-Pyridinyl)butyl]-9-oxa-3,7-diazabicyclo{3.3.1]nonane  (0.25 g,
0.96 mmol, from step (it) above), tert-butyl 2-bromoethylcarbamate
(0.26 g, 0.98 mmol, see Preparation R above) and K,CO, (0.4 g,

15 2.9 mmol) were mixed in CH;CN (10 mL) and stirred at 50°C overnight.

The reaction mixture was filtered, evaporated and purified by

chromatography on silica (DCM:6% MeOH (satd. with NH,)).

Additional purification by extraction with ether:KHSO,, basification of the

organic phase and extraction with DCM gave the title compound in 51%
20 yield.

BC NMR (CD,0D) & 26.65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58,

58.47, 60.93, 69.85, 79.93, 125.65, 149.85, 154.43, 158.40

Example 12
25 The following compounds were prepared, from appropriate intermediates

(such as those described hereinbefore), according to or by analogy with
methods described herein and/or by standard solid or solution phase
combinatorial chemistry techniques (mass spectra of the compounds,

where recorded, are in brackets):



met hods descri bed herein and/or by standard solid or solution phase APR 2004
conbi natorial chem stry techni ques (mass spectra of the conpounds, L\P]ere
recor ded, MR /382 ackets): 1 6 APR 2001 WO 01/28992 PCT/ BEDSLONIA9%Y 115
4- { 3- [7 (3, 3 -dinmethy I-2-oxobutylps-9-oxa-3 , 7-d iazab icyclo [3.3.1]

"t hoxypheiteC i1 (48RS S5O koo Tdapaliofato A
2 qg;@f Qﬁ@% 6L

4- Eg {gzzgrg I me 2 ngﬁﬂiﬁ?ﬁﬁfe (_”(%éa 3%72 S?azabl cyclo[3.3.1] non-3-yl]-

‘ éelt (?)?(,y% 7e?f)g j[-'gu{?gnyl ) thf? %jacﬁéﬂ]y& %ggﬁﬁcgcc}lafa?l%ycﬁ[n%%_l - yII1 ]3p¥%pyl }-

am no) benzonitydrbey yr@‘ﬁéxy}b%ﬁoﬂ]kmeﬂf@ﬁ/z = 467.2);

{3-[7-(3, 4-di net hoX enet hyl )-9-oxa- 3, 7-d i azabi cycl o[ 3. 3. 1] non-3- 10

-yl ] propys} amﬂﬂep'/@@qzcuiniethylez -ORbbButy1 ¥80x3)3,7- dlazablcyclo[3 3. I]non- -ylg
4-[4-[7-(butyl sul fonyl)-9-oxa-3, 7- dlazablcyclo[3 ."1] non- 3, 4-

di met hoxypheﬂnoxy}lhnnzphjthhm@nm t=r37h29;mz 557.3); 4-{

1- (3, 4- di net hoxyphenoxy) 7- (3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-

di azabi cycl 6{(1%3{{9 (b]ltyﬂmﬂfcm F 992y thazamcycrlo[i'ﬁ(lrjbnn-——ii 5E§rcﬁ_))yi}-15 444-
[ 7- (3, 4-di net hoxyphenet hyl ) -9-o0xa-3, 7-d i azabi cycl o[ 3. 3. 1] non-3-yl ] -
1-(3, 4- di melRBs) ém%lﬁﬁwil]:béﬂﬁ&)btrlle (mz = 601.3); 2-(4-acetyl-

o b 3. 7+ AVAERTA) A et ox e NB b S b RF oL Sotlpom3- 7-
E)? (261 %&goWﬁ%}PX - 2- 8% éﬁﬁ"ifo@(‘#{ %@%}hy I-9 oxa 3, 7-d iazab icycl
or opoxy} benis [?%P@%’%F@f%fﬁﬁz’a@%gﬁéﬁﬁ3111};;»5—3‘-&@ e o
7-[2-(4- Cya&ﬁ%&%ﬁeﬁbﬁyj&tﬁ]%oﬁﬂﬂe (m/z = 557.3);
4-{1-(3,4-dimethoxyphenoxy)-4-[7-(3,3-dimethyi-2-oxobuty})-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]butyl}benzonitrile (m/z = 535.3);
15 4-[4-[7-(3,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yi]-
1-(3,4-dimethoxyphenoxy)butyl]benzonitrile (m/z = 601.3);

2-(4-acetyl-1-piperazinyl)ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-
9-0xa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (m/z = 501.3);
7-[3-(4—cyanophenoxy)-2—hydroxypropyl]-N-ethyl-9—oxa—3,7-diazabicyclo—

20 {3.3.1]nonane-3-carboxamide (m/z = 374.2);
4-{3-[7-(butylsutfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1]-2-hydroxy-
propoxy }benzonitrile (m/z = 423.4);
2-(4-acetyl-1-piperazinyl)ethyl 7-[2-(4-cyanophenoxy)ethyl]-S-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate (m/z = 471.2);

25 7-[2-(4-cyanophenoxy)ethyl]-N-ethyl-9-oxa-3,7-diazabicyclof3.3.1]-
nonane-3-carboxamide (m/z = 344.2);
4-{2-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy}-
benzonitrile (m/z = 393.2);



di azabi cycl o[ 3. 3. 1] nonane- 3-carboxylate (mz = 471.2); 25 16 APR 2004
7-12-(4- c%lanophenoxy) et hyl ] - N-et hyl - 9-oxa- 3, 7-di azabicyclo[3.3.1 |-

nonane- 3 YEREM de (m z = 344.2); PCT/SE00/01994
4-{2-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabg cycl 0[3.3.1 ] non-3-yl]ethoxy}-

a0 | 7 PR o bR IR ke § Aty O NBORC 3 311
oo azi yl ) EOEESkTREER e Sl 437E00 ) 1 gﬁgtélj 7. P
di azabi cycl l3.azehll- W&ﬁy%ﬂ?ﬁw[ﬁtﬁggﬁ&n é@? cﬁ)yl]y@-mia 337 -

7-[3-(4-cyanoani | i'no) gropyl |

nonane- 3- Caﬂﬁ%@ﬁyél%ﬁfﬂ Hnon%ﬁ@—?éarb%x&l‘ht@@ﬁ?zyl: hsmpleram nyl) et hyl
7-[4- (4-cyanophenyl) - 4- i met hoxy= phenoxy) but 9 oxa 3 ,

7- di azabj cy#l[8{(3-Sah hnﬂmﬁ?pﬁ)p?d ALghylbaia.- 3(70ﬂﬁzib
4-{3-[7-(cycl opropyl rcr)et hyl )-9 ox}; 3, 7- d| azabi cycl 0[316%@1 non 3 yl]-2-

hydr oxypr opmoyddeehcarbdxarhiee((m/z = 382R) ;

4-(3-{7-[2-(2, 3-di hydro-1, 4- benzodi oxi n-6-yl ) - 2- oxoet hyl ] - 9-oxa- 3, 7- di azab
i cyc to [ 3.2-(4-dcavd-Bpiperazinghhathgd §-pdyot-opmophebphzo(B, drdineetfoxy- = 480. 5) ;
4 (3 {7-13- phemre'ﬁwtyl]f%qﬁerb.zrd@azamcmp[a 3oljognark:-J-cdramafiateycl of 3. 3. 1] -

non- 3-yl }-2 drox §)ropoxy) benzonitrile (mMz = 472.5); 2- { 7-
[ 3-(4-cyan 3/ 2): hydroxyp ropyl] -9-oxa-3 , 7-d iazabicyc |o-

e g-%—é{érbr&ylcf Op;’l(g?%?%‘_@yb}aén‘gxésgagiéﬁﬁza&?gé%@je@-dﬂ@?@?’fﬂll‘z]'non- 3 y1)
4210(3 Eijg;g%y‘%m?‘ ben |tr| l ﬁ%)@tﬁ 5})49 oxa- 3, 7- di azabi cycl o-
4—(3-{7—[2-(2 ,3—d1hydro—1 ,4—benzod10xm—6-yl)-2-oxoethyl]-9-0xa-3 7
diazabicyclo[3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile
(m/z = 480.5);

15 4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}-2-hydroxypropoxy)benzonitrile (m/z = 472.5);
2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}-N-isopropylacetamide (m/z = 403.5);
4-(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3. 1}non-3-yi}-

20  2-hydroxypropoxy)benzonitrile (m/z = 438.5);
4-(2-hydroxy-3-{7-[2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propoxy)benzonitrile (m/z = 406.5);
4-(2-hydroxy-3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-yl} propoxy)benzonitrile (m/z = 452.5);

25 4-({3-[7-(cyclopropylmethyl)-9-0xa-3,7-diazabicyclo[3.3. i]non—3-yl]-
propyl}amino)benzonitrile (m/z = 341.5);
4-{(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-yl}propyl)aminolbenzonitrile (m/z = 463.5);



[3.3.11 non-3-yl }propoxy)benzonitrile (mz = 406.5); 16 APR 2004
4- (2- hydr oxy-3-{7-[ 2- (4- net hoxyphenyl ) - 2- oxoet hyl ] - 9- oxa- 3, 7- di aza-

bi cycl o[ 380 81/2/8P2 3-y| } propoxy) benzonitrilc (m z = 452.5); P2H/SE00/01994

4- ({3-[7-(cycl opropyl net hyl ) - 9- oxa- 3, 74¢ azabi cycl o[ 3. 3. 1] non-3-yl]-

i L0 {7 A Wl Sl il Redy g om S asipbiontena. 3 , 7
Chat o 3 Aol DRSS 1500 L b2 = 463.9)1 10 APR
(3,511 non PTG IAT AR pRisop3, Pa ol SIS £ O

non' 331 o S TSGR DERBRIBER M IR ORL (e Bogy o 7 et vl o198
iz'sg;; Eﬁyf 4 3‘%?ggutdﬁbgﬁgggjﬁg?gylwoﬁa&ﬂu?aéaﬂfcy&%'[?.[331ﬁron'-:l,-@?}'lz\é- yl)-N

4-1(3-{7-[ 31'§cg;trbp%fpa@éﬁ_‘aﬁﬂﬁb)(Wp&ygss_gr)pxa- 3, 7-di azabi cycl 0[ 3. 3. |
1non-3-yll- propyl)am nol benzonitr-ile (mMz = 421.5);

4-[ (3-{ 7- [ 2K R3r{TOLIMetplsiTony B roph]]- Som, 3 dlasdbicyel[3Y5:1ic-3-y1}] non-3 i 0
yl | propyl )am no] benzonitrile (mMz = 389.5); ' 4-(f

3-[ 7- (4- f | upropiamino]bemwomitBild (Mizazab2typd) o[ 3. 3. |j non-3-yl ] propyl)-

am no) benzonitrjle }(m z = 395-5); ]

4-[ (3 ( 7- [ 24¢U3 g BokdrpreshgxyetoxyedyHyP-oxe-oX dimzabicyckfad dynomBa. 3. 1] -
non- 3-yl ) propyl ) am.noj, benzonitrjle (mMz_= 435.5); 15

4-~2- 7-1% cy ¢HSPBly AR PPV@UQQ%?@fZ??df’g?eﬁai cyclo[3.3. | ]non-3-yl]-

& bonybd | 93 g-CyEipTopensiy:Sora 7 Hzahisyglort 3. By bipéonty: 3.

|4] ?(Zm{ \;, %”21 ghﬁﬁ@%ﬁg@@%ﬁ)&%fﬁg% Lel|5ﬁyl5l) 9- oxa- 3, 7-di azabi cycl o[ 3. 3. flI
4-[(3-{7-[2-(4-methoxyphenyl)-2-oxoethyl}-9-0xa-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)amino]benzonitrile (m/z = 435.5);

15 4-{2-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]nop-3-yl]-
ethoxy }benzonitrile (m/z = 328.4);
4-(2-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo[3.3. 1Inon-3-yl}ethoxy)benzonitrile (m/z = 450.5);
4-(2-{7-[2-(4-methyl-1,3-thiazol-5-yl)ethyl]-9-0xa-3,7-diazabicyclo[3.3.1]-

20 non-3-yl}ethoxy)benzonitrile (m/z = 399.5);
4-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)benzonitrile (m/z = 442.5);
2-{7—[2-(4-cyan0phenoxy)cthyl]~9~0xﬁ-3 ,1-diazabicyclo[3.3.1]non-3-yl}-
N-isopropylacetamide (m/z = 373.5);

25 4-(2-{7-[3-(ethylsulfonyl)propyl]-9-o0xa-3,7-diazabicyclo{3.3. 1 ]non-3-yl}

ethoxy)benzonitrile (m/z = 408.5);
4-(2-{7-[2-(2-methoxyethoxy)ethyl]}-9-oxa-3,7-diazabicyclo[3.3.1}non-3-
yl}ethoxy)benzonitrile (m/z = 376.5);



20 non-3-yl | et hoxy) benzonitrile (mz = 399.5); 1 6 APR 2004
4-(2-{7-[ ’&éﬁ acetyl -1 -piperazinyl)propylj-9-oxa-3, 7-di azabi cyclo[3.3. 1]-
non- 3-yl | y%”%nzoni trile (mz 442.5); PCT/SE00/01994

2-{7-[2- (4-cyanophenoxy) et hyl j - 9- oxa- 3,1{g di azabi cycl o[ 3. 3. []non-3-yl|-

opy 1] T8 Coyal{iobiobenzld ol s halegbicyglofd. 51 sHbhyy o™ P

et hoxy) benz dsnizohiteite (i = 848§ 5) ; o
4-(2-(7-[2-(2-net hoxyet hoxy) et hyl | - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 11non- 3-

l)eth beh <3 3 2 :
>F/>C)T;e SE8)(§>/ 2)19951@13% @ ’3?‘1 ?ﬁéeﬂ[i%l %%—xf@ Pﬂﬁgrl %g?ré 5?37@@%§%‘39§°‘9§5§8-§ﬁ§’&'%'ym 0[3.3.1

-3-yl] et 1Jselfanyl)benzonittitd 28235)5):
]4?(()?3- [ ¥](g)gh)5?}r)rgt}hsl -gﬂ?)x%bu?;tlf) -gf‘;(;zxa- ?%3‘?)5211 azabi cycl o[ 3. 3. 11 non- 3-

yl ] propyb}s ul-({dﬂW-Id;@lhzmpymﬁ:mybrﬂ-bm-%%i@abi@cIo[[3.3. 1]n0n—3—yl§-
4- ({3-[7-(cycl opropyl net hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non=3-yl ] -

propyl } sul f gigpylpeulfonyhbdnzenitnie (m/z3803%).5)4- [ (3-{7-[2- (2,

3-di hydro-1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl ] - 9- oxa- 3, 7-

di azabi cycl SrH3 {362 33diayiire-o g bymaddierint §-ybr2 anioethiyll p 9t oR 23 7-512. 4) ;

4-1(3-{7-[2-(4-methyl -1, 3-thiazol -5-yl)ethyl]-9-oxa-3, 7-diazabicyclo 10

(3. 3. 1 ] non- $332abys; 3)3~dﬂﬂ@h§f)}1hﬁmﬁﬁuhf0uﬂﬂbmmi&@er(z = 512.4);

non3-y1 ) pr 80009 ol bt oot Bey b0 S 5y diazdopelor

non. 3.y NP bRy R Braby eenvibensauinile (m& S 464 >

o byl ul £ AT Seb B Sagh - Sras bbb g >

4- [(3-{7- [ 2nbR-351)pooynb RAORy B il (@i 2L Y401 cye! o[ 3. 3. 1] non- 3-
2-(7-{3-[(4-cyanophenyl)sulfonyl]propyl}-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl)-N-isopropylacetamide (m/z = 435.5);

15 4-[(3-{7-[3-(ethylsulfonyl)propyi]-9-oxa-3,7-diazab icyclo{3.3.1]non-3-yl}-
propyl)sulfonyl]benzonitrile (m/z = 470.4);
4-[(3-{7-[2-(2-methoxyethoxy)ethy!]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)sulfonyl]benzonitrile (m/z = 438.5);
4-({3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclof3.3. 1]non-3-yl]propyl}-

20 sulfonyl)benzonitrile (m/z = 444 4);
4-[(3-{7-[2-(4-methoxypheny!)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3. 3. 1]-
non-3-yl}propy!)sulfonyl]benzonitrile (m/z = 484.4);
4-[(3-{7-{2-(4-fluorophenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3. 1]
non-3-yl}propyl)aminclbenzonitrile (m/z = 423 4):

25 4-(2-{7-{2-(4-fluorophenyl)-2-oxoethyl}-9-0xa-3 ,7—diazabiéyc10[3 .3.11non-
3-yl}ethoxy)benzonitrile (n/z = 410.4);
4-{2-{7-(tetrahydro-2H-pyran-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-ylJethoxy}benzonitrile (m/z = 372.4);



yl } propyl ) sul fonyl ] benzonitrile (mz = 438.5); 4-({ 3- [7-(4-fluo R 700k
robenzyl)-9-oxa-3 , 7-d iazabicyclo [3.3.1 ] non-3 -yl] propyl } - ZbE AP

sul fonyl ) De@2oReY i le (M z = 444.4); 4-] PCT/SE00/01994
(3-{7-[2-(4--net hoxyphenyl) - 2- oxoethyl% gd-oxa-3 , 7- di azab icycto[3.3.1 ]-

(o ol Pl AR Rt ontasiy 2 1xocta- §o%a338§z§)azw@y@ph3 3alizop-
gogﬁfét¥L£§;§M5mﬁr@}F¥ﬁ§%€né %Pl&gpﬁﬁh (@720;22‘5)4‘7‘)& azabi cycl o[ 3. 3. 1] non-
Ll flbfdioreg ey i s 11 )
he Sha 01B%Xﬁ§@2%3@?§%&fﬂb§%dﬁg§b'ﬁ% Bkt hyl] -9-oxa-3
120,05 4 {350 r(gx@“@ﬂ%?‘%‘“}%‘%ﬂbaﬁ’f?‘ﬁé@?@ﬁ‘?@?@ LERES. - bog RS ¢
o1 17 (o Bt BB B e O &l awabi y el of 3. 3. ‘1? non- 3.

4- (

] propyl

g ][g (Icz)yhi/(F?Jurm()(;{:l;’/lI 21{% Hﬁ?’? 36%—9%5&?’1%9? ngS('gldé%zablcg'cl?[g[%.l;l)nq% non-
3-yl I P} eeidsdbehzddigil = 38

4- {{]Bp{gp{B}g@grrret hyl but Ib) 09 lgng(féﬂz? di aZaGb)ll cyclo[3.3.1 ]Jnon-3-yl] 1o
propyl }am né)(bbﬁ-dﬁ;&-dlmethylﬁmyﬁs-%dﬁa -8 )-diaabicySto] 3-3( Rhedrydpy! ) - 9- oxa- 3,
7-d iazab icycl o [3.3.1 ]non-3 - ropyl }- am no)benzonitrile (mz =

342.92) 10 4p(0@y{}ammolb£nc9mﬁnm IoBY¥);] - 9- oxa- 3, 7- di azabi cycl o 3. 3. 1]

non-3- ylJ et hox_)/)(lza_eor}lé%%g;ﬂ I9—eozlt(a—3 7-d1azab1cyc):lo[3 3.1]non-3-yl]propyl}-
amino)benzonitrile {m/z = 342.92);
4-(2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethoxy)benzonitrile (m/z = 431.9);

15 4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}jethoxy)benzonitrile (m/z = 418.9);
4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-
yl}ethyl)benzonitrile (m/z = 402.9);
4-{4-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-y1}-

20 butyl}benzonitrile (m/z = 383.9);
4-{2-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3. 1] non-3-yl]ethoxy}-
benzomtrile (m/z = 393.9);
2-{7-[2-(4-cyanophenoxy)ethy!]-9-0xa-3,7-dlazabicyclo[3.3. L Inon-3-y1}-

N N-diethylacetamide (mn/z = 387.0);

25 da[(3-{7-[4-(d-fluorophenyl)-d-oxobutyl}-9-oxa-3,7-diuzabicyclo3.3. 1]-
non-3-yl}propyDamino]benzonitrile (n/z = 450.9);
4-({7-[3-(4-cyanoanilino)propyl}-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-y1}-
methyl)benzonitrile (m/z = 401.9),



15 4-(2-{7-[2-(4-cyanophenoxy)ethyl] -9-oxa-3,7-di azabicyclo[3.3. 1]1 6PR3a0L
yl} et hoxw benzoni trile (mz = 418.9); 4-(2- { 7- [2 -(4-cyanophenoxy)

et hyl ] -oWRY2M2 7.4 jazabicy clo [3.3.1 ] non-3- yl}et hPCTSEARIPE i | e
(mz = 402. 9 120

4210{ E)lu'EZI §geﬁz{ 2%&@ ngmﬁ&giglg %ﬁ@?ﬁh&d&@fﬁ@[ﬂ@]ﬁé@@%ﬂ}i nhon-3-yl ] -

{2-] 7-(2-pf‘@ﬁgﬁpj&ﬁbmtﬁi@&ﬁj@—74d®@abl cyclo[3.3.1 ] non-3-yl]ethoxy}-

benzonitrile (

2={7-[2-(4- Lo fH- 3-yl
" ?\I— OII[ < g] ylgggwﬁgﬁ?%l%m@bx@b@n?l}& ofi-37PWi:eMbkIch[3.3.1 | d33- vyl ) -

4- [ (3- (7- [ 4yl}prdpylamimbdranzpnitride (it & H49:Qxa- 3, 7-d iazabicyclo[3.3.1 ]-
non- 3- yI}pr%ggllt)ﬂggn nol benzonitril gh(rdz = A%ZC() 9);

4- ({7-13F( 44-¢§8a{|’b@+(llfﬁp}'nob-ﬂyy1])emyl:]x%-dia-73 ﬁl+chamblcycib[i{ 3.13ndn30yl}3- yl } -
net hyl ) benzonitrile (mz = 9); 1 6 APR 2004 WO 01/28992 PCT/ SEQCQ 01994
120  4- {2- pr[opy()ammelbemdmmﬁﬁ)@ﬂ&y#)?w G¥a-3 , 7 di azabicyclo [3.3.1 j
non-3-yl] - etho ébenzonltrlle (mz = 400, 0); (;3&3 -{ 7- H-(di
f 1 uor onet ho‘k&@o bromyphenyl)- }Défopmﬁ]'gmﬂo:” dgzabicyelot3.3.1]-
yl } propyl ) am ng] b nzomtnle(niz- 63
4- (3-{ 7- [ Aqu-Peylypropyl)aming enzopurle, 123—74%6§iab| cycl o[ 3. 3. 1] non-3-yl } -
propyl ) a. n ile
L0317 (A asiBgor i G Sapty Hissabicaciold 3l ooy, 1 |-
non- 3-y] } pr enz ty\ile (mz = 496.8);
4-{2- [71{% 2, ?D%Ph%? @b&ﬁl ?J’QZ g(’QXa 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl j et hoxy} -
| o benzonit | 3,
Lo benzo |c‘§/ ( f['%—gﬁé)hfnﬁgietﬁ}g X f( 3 ‘?Oc%{aq@yﬁgﬁﬁ?‘ﬁﬁ&ﬂ)ﬁ L ynpropy -
amino)benzonitrile (m/z = 407.4);
4-(2-{7-[2-1 H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-
ethoxy)benzonitrile (m/z = 367.4);

15 4-[((25)-3-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;
4-[((25)-2-hydroxy-3-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)oxy]benzonitrile (m/z = 397.4);
4-{2-[7-(3,3-dimethyl-2-0xobutyl)-9-0xa-3,7-diazabicyclo{3.3.1]non-3-yl}-

20  ethoxy}isophtbalonitrile (m/z = 397.4);
4-(2-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)isophthalonitrile (m/; = 447.4);
4-(2-{7-[2-(1 H-pyrrol-1-yDethy!}-9-oxa-3,7-diazabicyclo[3.3. 1 jnon-3-yl1}-
ethoxy)isophthalonitrile (m/z = 392.4);

25 tert-butyl 2-{7-[2-(2,4-dicyanophenoxy)ethyl}-9-oxa-3 ,7-dﬁiazabicyclo-
[3.3.11non-3-yl}ethylcarbamate (m/z = 442.4);
4-({(25)-2-amino-3-[7-(3,3-dimethyl-2-oxobutyl)-9-0xa-3,7-d1azabicyclo-
{3.3.1]non-3-yl]propyl}oxy)benzonitrile (m/z = 401.0);



am no) benzonitrile (mz = 407.4); 4-(2- {7-[2-t | Hpyrrol-1-yl)et hylj]B APR 2004
-9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl }- ethoxy)benzonitrile (mz =

367.4); i5¥001/28992 PCT/SE00/01994
4-1((2S)-3-{7-[(2S9)-3-(4- cyanophenoxy) -131 hydr oxypropyl]-9-oxa-3, 7-

0 on 5. R I L A SR A RREARR. Sk 55 aisaat oy o-
Ezlz{ gt i%:g% iﬁ?:éiﬂ@oxo%?ﬁﬁﬁwlg&wge?gyﬁfe 08 4% 317 non-3-y1
FRCRNALS ﬁ;zm%t( ;mﬁziy )tiifﬁz‘%‘;?fgéyé ?_"gjmgj)gat}fxc(:lg; R A
{7-12- (1H pyrrol -1-yl)et Lﬂ{é -‘oxa- 3, 7-'di azabi cycl 0[3.3.1 ]non-3-yl }-

_et hoxy) i gsopht- t
2-{7- %/)2(2 2 d‘lr%yzﬂgp eﬂ%@@d}ﬁgf ﬁ{/‘i)@gxt@my@@ 76%[ gzggfa%hb Cgclo[3.3.1]non

[ 3. 3. 1] non- 3-yl}petponybenamtrtle (M/z =d4242)4);  4- ({(29) - 2- ani no-3- [ 7- (3,
3-di et hyl - 2- oxobut yl') - 9- oxa- 3, 7- dlazablcyclo

[ 3. 3. 1] non- 3-3- IM@f()lH—pyprbﬂ)dnybcﬂ]yI]@ ox4-81 % dazé&by@])oﬁg 6]y 3904 WO
01/ 28992 PCT/ SEOQ 01994 121 4-[ ((2S) - 2- ani no-

{7-] 2- (4- netpﬁ@pcymbnmgmmMMrwqul@}oxa 3, 7 di aza-

bi | o[3.3.1 b tril = 451.0

15 U BB S e ekt 3 st 3.1
b I = 386

Zr(()gog} (Zan on| f eﬂﬂé(’fz& 2- éié@t)hyl ] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-

°3 o 8"?*%9 @%iﬁ’?&iﬁ% R arorSshost it %égég%%ﬁ%%ﬁémi. e (s
381.4); 4 (43 3 Tulof 4 5By b Fprblp) b Ryt Tndz AL HPbfy ©! ©L 3 - 1]

non- 3- yl}
4-[((25)-3-{7-[2-(3,5-dimethy!-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diaza-

bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxylbenzonitrile (m/z = 426.5);

15 4-{3-[7-(imidazo[1,2-a)pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl]propoxy}benzonitrile (m/z = 418.5);
4-{3-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo{3.3. 1]non-3-yl]propoxy}-
benzonitrile (m/z = 408.5);
4-(3-{7-[2-(3,5-dimethy!-1 H-pyrazol-1-ylethyl]-9-oxa-3,7-diazabicyclo-

20 [3.3.1]non-3-yl}propoxy)benzounitrile (m/z = 410.5);
4-({3-[7-(imidazo[1,2-a]pyridin-2-ylmethy!)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yllpropyi}amino)benzonitrile (m/z = 417.5);
4-({3-[7-(2,4-difluorobenzyl)-9-0xa-3,7-diazabicyclo[3.3. 1 Juon-3-y1]-
propyl}amino)benzonitrile (m/z = 413.9):

25 4-{[3-(7-{2-[d~(ters-butoxy)phenoxy]ethyl}-9-o0xa-3,7-diazabicyclo[3.3.1]-
non-3-yl)propyllamino}benzonitrile (m/z = 479.6):
4-{2-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-0xa-3,7-diazabicyclo(3.3.1}-
non-3-ylJethoxy}benzonitrile (m/z = 404.5);



butyl ) be
-3-

.1]n
2S) - 3-
| o[ 3.3
[ - (1

| ] pr
4- {3 [ -(2-
benzonitril
-yl)ethyl]-
(mz = 410.
pyridin-2-y
[ 3. 3. 1] nbn-
4- ({3-[7-(2
propyl } am n
4-{[3-(7-{2
non- 3-yl ) pr
pyrid in-2-
non- 3-yl ] et

PCT/ SEQCQ 01

2-17-[ 2- (4
non- 3- y
(2 [ 4- ( ert

nzonitrile (mMz = 379.4); 4-{ 16 APR 2004

( 2-14- (tert but oxy) phenoxy] et hyl }-9-oxa-3, 7-di azabi cycl o-
SROTs

- hydr oxypropyl ] oxy}benzonitrile (mz = 486TGE00/01994
{7-12-(3,5-di net hyl - 1H pyraml - 1-yl ) et hyl ] - 9 oxa- 3, 7-di aza-

| mtéj'}a?gpyl%-gvg?pyw gﬁ%%&ﬁzétﬁgmd gﬁ%;&gﬁéﬁ %izg'ﬁ ?éagrcycﬁo[ 3. 3. 1]

86803 @ﬂﬁ@éﬁrbﬁmlaﬁb Z==4 {.8):5)
pheno?g/}et yl)-9 oxa&gfg di aza |cycl 0[3.3.1 ] non-3- yI]pr opoxy} -

4-{[84(2- 3l
9- {gxa( 3{27Eﬁ?g?ﬁ%%t?;&%ﬁﬁﬁokﬂrﬂﬂﬂﬁﬁﬁBgﬂ Elm}%gPo OC% benlgoni trile

8pn-3 -}ﬂlﬁgl{@yﬂ]&ulﬂ) bemionltrﬂe@z/z = 528.5);

| met hyl ) - 9- oxa- 3, 7- di azabi cycl o-
3-[y3- |{Ef[@p@l 5-aimnd3)ytbdﬂ-pgraml-lleyl()cthyl]:9-éii~3§)7-dlazablcyclo-
4-di fl uorobenzyﬁg -oxa- 3, 7-di azabi cycl0[3.3.1 ] uou-3-yl]-
£3.8elironi3-yl peogyHsulfonyBbenzomeile (m/z = 458.5);

([t ert - but oxygphenoxy] et hy:c}! 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] -
6;{331 atefbylbbuorenersyl)-9-qxa-3, =diazabieyclol3 B2l Juonc Bilpazo[ 1, 2- a

ﬁm@%&ﬁmlﬁ&@%ﬂgg%g 2%&6%03 §63AI£R] 2004 WD 01128992
B it s b ridinay met ) S ByTbiylgB.3 1)
H%ﬁ ?%’%ﬁﬁ%ﬁh%ﬂ@@ﬁéﬁﬂégf"&(a 476&1 azabi cycl o[ 3. 3.

non 3 41 PAIB LG SpH.LBER A T 9. 5x23 Slarabichd it e;c[ o

~7- [2 (3,5
[3.3.1]aou-

15

ﬁoﬁ/B)ﬂBé%Hng)ﬁéHﬁhﬂimthGﬁizu'ciﬁ 6z = 458.5);
4-(2-{7-[2-(3,5-dimethyl- L H-pyrazol-1-ylethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yi}ethoxy)isophthalonitrile (m/z = 421.5);

4-(4-{7-[2-(1 H-imidazol-4-yl)ethyl]-9-0xa-3,7-diazabicyclo[3.3.1]non-3-
yl}butyl)benzonitrile (m/z = 380.1);
4-{4-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl]butyl}benzonitrile (m/z = 416.5);
4-{4-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]butyl}-

20  benzonitrile (m/z = 406.5);
4-(4-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-

{3.3.1]non-3-yl}butyl)benzonitrile (m/z = 408.6);

4-{3-(7-{2-0x0-2-[4-(1-pyrrolidinyl)phenyl]ethyl}-9-oxa-3,7-diazabicyclo-

[3.3.1]non-3-yl)propoxy]benzonitrile (m/z = 475);

25 4-(3-{7-[2-(4-hydroxyphenyl)-2-oxoethyl]-9-0xa-3,7-d iazabicyclo[3 3.1]-

non-3-yl}propoxy)benzonitrile (m/z = 422);
4~(3-{7-[2-(4-methylphenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3.11-
non-3-yl}propoxy)benzonitrile {m/z = 420);



4-((3-[7-(2,4-difluorobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. |1 non-3-y|1’ B APR 2004
propyl } sul fbnﬁ%@benzoni trile (mMz = 462.0);

4- (2-[7- (WP EH2EPA, 2- al pyri di n- 2-yl met hyl ) - 9- oxa- 3, 7- di azabPCTSEbH§I89B. 1

10 non-3-yljethoxy)isophthalonitrile (@sz = 429.0); 4- [2-(7- f 2-

b 8 s Do
421 L2 (oo it b aRE e XL iy |9 0x 3.7, azabioyel o
(4 (712 4. BW Stéz?lrir}h?d}‘égg%*%%ocﬁo%@s%dfz%x%%&ﬂ;lfé 0372 1non-¥

yIIbutyI)benzonlt
4-(4-17- I L- b | o[ 3. 3. 1
non- 31 | Llr]‘t"%f“?%@e’%lﬁn?t R e e R O S A S

- 9- 0xa- 357- d-{RIARILS- am@emmen@xg) DekthPlety]-obiaLB)7-aia2uRgHpoai il e

(mMlZ = 406. 5)

4- (4-17-] 2- ([3 EIIhGEBSJFy}letﬁd*yDNd‘r&mitrﬂc phyeEhyBéy, 9- oxa- 3, 7-di azabi cycl o-
[3.3. I]non-3-yljbutyl)Ybenzoaitrile (mz = 408.6); 4- [3-(7- {2-oxo0-2-

[4-(1 -pyrr él-dBel{MI )0|1bé&4{/3-bxe¢3l‘,14§l4c!)1hytﬁﬂ€)2ﬁ BA%@Z@X%W?D&MH 9-0xa-

[ 3. 3. 1] non- 3_}/ opoxy] benzonitrile (mz = 475);

4-(3-{7-[2- @4 ﬁd)mabmyp hy3. lmn&w&mgpqﬁpromﬂtrﬂec(na’zablmqi 0[3.3. I]-
non- 3-yl j propoxy)ben. zunitrile (rn/z = 422)

4- (3-17- [2 fr1-o88¢inyg 1{§H§n§ﬁr9¥a@ﬂehw)¢}3)pljﬂwﬂﬂam-3’ Jeiliazaticyglo[hp3l]3. 1] -
n

P(C)ZT/ SE-Géa 01@53%5@?&?@(851%9@ /é 3czh5x3r2)g)enyll) 62A5>|?Og?g3| ] V\D90<1)§<§829,2
PREREAER e 47@3&?@*%9%&# Y oB B e ozt 3, 7-h
azabi cycl ol gydofd 3N ndn -y REARAEYALERACD &éd)',e iz = 508
tert-butyl 2-({7-[2-(4—cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.l]-
non-3-yi} methyl)-1-pyrrolidinecarboxylate (m/; = 457);

15 4-{[3-(7-benzyl-9-oxa-3,7-diazabicyclof3.3.1]non-3-yl)propyl]amino}-
benzonitrile (m/z = 377);
4-[(3-{7-[3-(4-cyanoanilino)propyl}-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propylyamino]benzonitrile (m/z = 445);
tert-butyl 2—{7—[2-(4-nitrophenoxy)ethyl]-9-0xa-3,'7—diazabicyc10[3 3.1]-

20 non-3-yl}ethylcarbamate (m/z = 437); '
tert-butyl 2-[7-(2-{4-[(methylsulfonyl)aminolphenoxy}ethyl)-9-oxa-3,7-
diazabicyclof3.3.1]non-3-yllethylcarbamate;
tert-butyl 2-{7-{2-(4-aminophenoxy)ethyl]-9-oxa-3,7 diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate:

25 4-({3-[7-(pheny1sulfonyl)-9-oxa—3,7-diazabicyclo{3.3.1]non-3-yl]propyl}-
amino)benzonitrile; and
4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-
yllpropyl}amino)benzamide.



5 4-(2-{7-[2-(2, 6-di net hyl phenoxy) - 1- net hyl et hyl ] - 9- oxa- 3, 7- di azabi c

[ 3. 3. 1] non- 3-yl } et hoxy) benzonitrile (mMz = 436); 4-(3 - { 7-
[ 2- ox0- 2- WO W289] | 4- di hydr 0- 2H 1, 4- benzoxazi n- 6-yl ) et hyl | -PE&TesEDS/01994

3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } pr opoxyMbenzonitrile (mz = 477);
tert-butyl gs A §-(4- cyanophenoxy) propyl] -9-oxa-3 ,7-diazabicyclo[3.3.1
] o non-3-

-(2-{7-[ 3- (Pitrey
cyclo[3.3.1 hon

arbamate (mz = 431); N (tern-butyl)-N

CORPPTARS] iAol Ity erd (&R ln Test A sbove and
2- ({7- [ 2- (AwepmafRpeRoeitit | Halﬁe@éﬁnﬁr@ﬂﬁé@' cyclo [3.3.1 ]-
non- 3-yl }net hyl ) - 1- pyrrol i di (

ecar boxyl at e z = 457); 15

¥§'2R 2004

4-{[ 3-(7-benzyl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1 Jnon- 3-yl) propyl ] am no} -

benzonitrile (mz = 377);

4-1(3-{7-[3-(4-cyanoani |l ino)propyl]-9-oxa-3,7-d

i azabi cycl cABbBevihtions3- yl }propy 1) ami no] benzonitrile (mz = 445);
2- {7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3, 7-diazabicyclo [3.3.1

tert-butyl

]- 20 non-3-yl }ethyl carbamate (mz = 437); tert-butyl

f onyl ) am no] phenoxy} et hyl ) - 9- oxa- 3, 7-
£3. 3. 1] Fon- 3-adepdt hyl car bamate; ten-butyl
2-{7-[2-(4-am nopheuoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o{ 3.3.1] -

2-[7-(2-{4-&( met hyl sul
di azabi cyel

non- 3-yl } et

Ml car bamat e; gigiospheric pressure ionisation (in relation to MS)

4- ({3-[7- (phenyl sul fonyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1 ] non-3-yl]propyl }-
anmi no) benzd@-tri |l e; Tand 2queous

4- ({3-]
yl]pro

15

20

25

. (3,.3- di met hyl

|}

-2

i no) benzam d
Exanmpl e 13 Bt

t-BuOH
CI
mCPBA
d

DBU
DCM
dd
DMAP
DMF
DMSO
EDC

Et
EtOAc
eq.

ES
FAB

HCl

-,0x0hut y| ),- 9- 0xa- - di azabi cycl o[ 3. 3.1 ] non- 3-
é?roe@@f%%%tq%ﬁ@)e APR 2004 PCT/ S E00/ 01994
benzotriazole

tert-butanol

chemical ionisation (in relation to MS)
meta-chloroperoxybenzoic acid

doublet (in relation to NMR)
diazabicyclo[5.4.0]Jundec-7-ene
dichloromethane

doublet of doublets (in relation to NMR)
4-dimethylaminopyridine
N,N-dimethylformamide

dimethylsulfoxide
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
ethyl

ethyl acetate

equivalents

electrospray (in relation to MS)

fast atom bombardment (in relation to MS)
hour(s)

hydrochloric acid



Title conpounds of the above Exanples were tested in Test A above aride AR,
found to §§$I bit D10 values of nore than 6.0. 5 Abbreviations Ac acetyl API
= at nosph 81‘%93%5ure ionisation (in relation to MS) aq. MJidan819%¢ br =
broad (in relation to NVR) Bt = benzotiefazole t-BuOH = tert-butanol C =
chem cal iom igon Lin reglati 10 = - ; xybenzoi c
acid 1s d :IHOEEISet (in rgﬁ?tpg‘?r&t e% 1“@%%1111&%&&%8&8%{&

di azabi cycl ¢fpL.¢. 0] undec- Fj BEMagcdii lﬁ@;ﬁ} = doubl et of
doublets (in relation to Ek%-l@erDI\/AP gcﬂhglmrgédti y aérafg‘?Bg?i dine 20 DM = N, N
di met hyl for fM8 de DMSO = jqduseiiflyinedifiReeidpifaC =

. 1-[3-(di net hyl am no) propyl ] -3-ethyl carbodiimde Et = ethyl EtOAc = et hyl
acetate 25[BA = equival ¢su-progyialedrtipagpnadofj n relation to M5) FAB =
fast atom bonbardnent (in relation to M5) "h = hour(s) HC1L = hydrochloric
acid 1 65APm2004 WO 01/ 2889pldPCiH SHAGA0N 1O NMRI5

Me = methyl
MeCN = acetonitrile
MeOH = methanol
min. = minute(s)
10 m.p. = melting point
MS = mass SPeCroscopy
NADPH = nicotinamide adenine dinucleotide phosphate, reduced
form
OAc = acetate
15 Pd/C = palladium on carbon
q = quartet (in relation to NMR)
rt = room temperature
s = singlet (in relation to NMR)
i = triplet (in relation to NMR)
20 TEA = triethylamine
THF = tetrahydrofuran
e = thin layer chromatography

Prefixes n-, s-, /-, r- and rers- have teir usual meanings; normal,

25  secondary, iso, and tertiary.



HEPES = 4-(2-hydroxyethyl)-I-pi perazi neethanesul fonic acid HPLC = h gmrﬁl&gu;‘
performance |iquid chromatography IMs = industrial nmethylated spirits

= i so- pr o¥@ ou289ggthol (propan-2-ol) s m= multiplet (in relpghi@@ebRoNVR) M
= methyl MeCN = acetonitrile MOH = ggghanol mn. -- mnute(s) 10 MP. =
mel ti ng poi I mass spectroscopy NADPH = ni coti nam de adeni ne

di nucl eoti de 13 phate, reduced form QAc acetate is Pd/C palladium on
carbon g quartet (in relation to NVR) rt = roomtenperature s = singlet
(inrelation to NMR) t =triplet (inrelation to NVR) 20 TEA

triethylam ne o ren tic = thin | ayer chromatography
Prefixes n-?’swgﬁl}{pbﬁ?&?xﬁg eHﬁ-Ehave their usual neanings: normal, 25
secondary, iso, and tertiary. 1 6 APR 2004 WD 01/28992 Clains 1. A conpound

of formula |, R2

wherein

R! represents C,_y, alkyl (which alky! group is optionally substituted and/or

terminated by one or more groups selected from halo, cyano, nitro, aryl,
10 Het', -C(O)R®, -OR®, -NRHR*, -C(O)XR’, -C(O)NR®HR¥, and

-S(0),R%), or R! represents ~-C(O)XR’, -C(O)NRHR™ or -S(0),R%;

R™ to R* independently represent, at each occurrence, H, C,, alkyl

(which latter group is optionally substituted and/or terminated by one or
15 more substituents selected from -OH, halo, cyano, nitro, aryl and Het?),

aryl or Het’, or R*, together with R®, represents C,¢ alkylene (which

alkylene group is optionally interrupted by an O atom and/or is optionally

substituted by one or more C, ; alkyl groups);

RS represents H, C,4 alkyl (optionally substituted and/or terminated by
20 one or more substituents selected from -OH, halo, cyano, nitro and aryl),

aryl, -C(O)R'®, -C(O)OR'® or ~C(O)N(H)R'™;



126 B 5 wherein PCTI SEO0/ 01994 | Rl represents Cl1-12 al kyl (which al lc%h
group is optionally substituted and/or term nated by one or nore gr1 %RZU[]&
sel ected fWOHBR9D, cyano, nitro, aryl, io Het', -C(O) RSa, PCORED/01994
-N(R)RS', -CCOXR, -C(ON(Rs)Rsd, andjz7-S(0O 2R9), or R represents
-C(O XR , -G® N({ped Oy 16eS( % ' t 'ngepengieytl .epr,esent, at
each occurrglgce', ﬁm ?H% zﬁ‘kylig}1 %dc at%g&%%u 1$s2 ?i éﬁB{IP&!E’
substituted @dfiffted Sndl i¥ieQ 1 ' I ed from
-OH, hal o, cyanol, %‘?t?‘g?d}gﬁﬁang%tg :E{%qe'&awﬁowkéwe%&g?a&p,éat@éé} her

Wi th R8, repr¥deRhR), eFafo 2hifdd SRPakyWi &1, & ok .is optionally
interrupted by an 0 af om and/ or is))o/tg’ti n’a(?ljly gﬁgrg%n?%?léd by one or nore
C _, alkyl dROugseserdtd T epads tidnalB} - @batideydd &AdbE GBah tdgeut ed
and/or term nat?dﬂeby ZOSgng%gr((O?Dre g%bstituents serect eg%{%w-(gf hal o,
cyano, nist r arandore Yubstineay seldctéd Rrom -CHO R0’ cpino, Co@rd( HFIO; 1 6
APR 2004 WD 01/28992 PCT/ SE00/ 01994 127 Rl10a, R1Ob 'and R1Cc |1 ndépendently
represent CICH alkoyy apdddetdnal |y substituted and/ or term nated by one or
nore substituents selected from -OH halo, cyano, nitro and aryl), aryl,
or RL' reprdledepresentR7t; b estlkyl Clgl dkekykywhidptlameraitvy grougisi dret ed

and/or term nafed by one s or nore substituents selected from-0OH, halo,
cyan, nitro,OPsiopally” substitaed 0apd/e6 d tesingted RBY r epe e@rmereH, subsd@eatsky| |

C1_6 al koxy sgey\é?:ltecé] grc?&at ?6ﬁ,m%a%,0%?§ncir enitro, C,4 alkyl and C,, alkoxy),
10 -D-aryl, -D-aryloxy, -D-Het’, -D-NH)C(O)R':, -D-S(O),R!%,
-D-C(O)R™®, -D-C(O)OR™®, -D-C(O)N(R'©)R", or RE, together with

R*, represents C,4 alkylene (which alkylene group 1is optionally

interrupted by an O atom and/or is optionally substimited by one or more
C,.; alky! groups);

s R'" to R" independently represent H, C,; alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or R'Y® and R'™ together represent
Cy¢ alkylene;

R?, R and R independently represent C, 4 alkyl (optionally substituted

20 and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl) or aryl;

D represents a direct bond or C, 4 alkylene;

X represents O or S;

25 R? represents H, halo, C,¢ alkyl, -OR®, -E-N(R'")RY or, together with
R?, represents =0;
R? represents H, C,, alkyl or, together with R?, represents =O;
R" represents H, C,4 alkyl, -E-aryl, -E-Het®, -C(O)R'®, -C(O)OR!® or
-C(O)N(R'™R'™;



optional Iy substituted and/or term nated by one or nore substituentg g APR 2004
selected from-0OH halo, cyano, nitro, ClL.4 alkyl and Cl.4 al koxy), io0
-D-aryl, We 4y W'&y -D-Hets, -DDN(HC(OR" -DS(O)ZRlZaPCTmeZQIBPRl 1b,
-DC(O)O?le -D-C(O N(RLi ¢) R11d, or Rszatogether with Rsd, represents Cm

al kyl ene (WR'€reprdeeh@n®l, 90U Palk§1,OPEIRPR! LE-HdMt eCropm = bEé@ﬁ‘Oﬁ“at om

and/or is optlonally substituted by one’or nore’ CI 3" alKyl groups)! 15

Rlla to R 1dS{ HRHEJM{@QOQ%N(RHF)QB‘%: DR kY| (optionall'y substituted

and/or term nated by one Or nore substituents selected from-CH, halo,
cyano, nitr®2neprasedty H,aCyJ alkel, Rardrat RYO)RIYget her represent C3-6

al kyl ene; R9, Rlza and R12b _.jindependently represent Cl al kyl (optionally
subst i t ut ed R'3aodRidl independrintlyt raprosendnat eachnmoer=mos twheremsed beteiaf ed from
-OH, halo, cyano, nitro and aryl) or aryl; D represents a direct bond or
Cl-6 al kI efa’s aﬂsyrleﬁﬁmmatly eubﬁﬂt&edzanazmrr demesateds by oweé oor Ghofe al kyl |

- OR13, -E-N(R )Rhi or, together with , represents = O R3 represents H,
Cl-6 al kyl &ubstitaents selectad: fomph alpeﬁf}élsm He £, HIBIiSHeé rassBF andl REq

APR 2004 V\eYciyppa«E@rS‘Eyt el O, 0 G or (0 el
o i B LRt Ty, B S el gl
F o ot e O B o &
10 more substituents selected from halo, aryl and Het’), aryl, Het!, or
together represent C, 4 alkylene, optionally interrupted by an O atom;
E represents, at each occurrence when used herein, a direct bond or
C,. alkylene;
p represents 1 or 2;
15
Het' to Het" independently represent five- to twelve-membered
heterocyclic groups containing one or more heteroatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, cyano, nitro,
20 C4alkyl, C, 4 alkoxy, aryl, aryloxy, -N(R¥)R'®® _C(O)R!¢, -C(O)OR™,
-C(O)N(R"®)R™ -N(R"HC(O)R'™ and -NR'*)S(0),R'Y;
R'™ to R' independently represent C, alkyl, aryl or R!® to R'®

independently represent H;

25 A represents a direct bond, -J-, -J-N(R'¥)- or -J-O- (in which latter two
groups, N(R")- or O- is attached to the carbon atom bearing R* and R%);
B represents -Z-, -Z-N(R™-, -N(R™-Z-, -Z-8(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R? and RY),
-N(R®)C(0)O-Z-, (in which latter groﬁp, -N(R®) is attached to the carbon



substituents selected fromhalo, aryl and Het'), aryl, Het8, or Rl6al am@R 200
Rl ba independently represent H Rl17, and Ri 7b i ndependently represent, at
each occurwentesmhen used herein, Hor C .6 alkyl (optionarkessbebd tuted
and/or termnated by one or to nore syhstituents sel ected from halo, aryl

::2&?‘?53% o g, betige o 87 gh Sgalﬂgérni Z‘c”@if(%aén 6B n:ebﬁifwzgrbﬁﬁﬁ' Y

1 2; 15 Het'
ot Pndgpelnggﬁ |‘§g&%&%§§8%‘3 Ff’&’émyqtgﬂltegﬁo ﬁﬂéﬂi : hg{ erocycli ct g(rj;)(tjps
| §8E$ o o o TePleskBES % ARTIAFT pBORELYT shbfThyrd e”epé“rrb&:?%é‘rlei”l >

i 20 C, -, , Cl4
Zt‘_k?fx'yf o) PUBSEERS Seleb R Ot D nalBy JFHBOD: 02 2 S MR
)Risf, -N R@iﬁr@e‘ﬂ@ﬂ d%gt bwﬁogqls("’%@&éi ; R18a to Wi ndependently

represent 6 "al kyl, aryl I'ndependently represent H, 25 A

represents ﬁ;@pf@g@hmhpnpoer- -J-N(R19)- or -J-O (in which latter two
groups, N(R 9)- or O- is atfached to the carbon atom bearing R2 and R3); B

represents R and R*N{d€R@¢ndentiV(fdpresént H ér & Qalkyl; -Z-O (in which latter
two groups, Z is attached to the carbon atombearing R2 and R),

-N(R20)C(O O Z-, (in which latter group, -N(R20) is attached to the carbon
1 6 APR 2006 WD 01/28992 PCTI SEC010199-1 129 atom bearing R2 and R3) or
- (O N( R2) -  raprosenehCaor &; group, -C(O is attached to the carbon atom
beari ng%RZ and R3); J represents C,_6 al kylene optionally substituted by
one or re

R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,g. alkyl (optionally terminated by -N(H)C(O)ORY),
Cis alkoxy, -NR™R?, -C(O)R™*, -C(O)OR™, -C(O)NRZ)RZ
-NRZH)C(O)R™, -N(Rzzi)C(O)N(Rzzj)Rzzk, -NR®")S(0),R™®, -S(O),R™,
15 and/or -OS(O),R4:

R*2 to R™ independently represent C, ¢ alkyl;

R™* and R*™ independently represent H, C, ¢ alkyl or together represent
C,s alkylene, resulting in a four- to seven-membered nitrogen-containing
ring;

20 R¥ to R?™ independently represent H or C, 4 alkyl; and
R* to R* independently represent H or C,_, alkyl;

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

25 optionally substituted;

provided that
(a) the compound is not:

3,7-dibenzoyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane:



substituents selected from-0OH halo and amno; 5 Z represents a di Qmﬁﬁ 2004

bond or 4 |l ene; n represents O, 1 or 2; Rig and R2 independ
representcwlgtg?ﬂs@é- 6al kyl ; Grepresents CH or N, 10 R4 repr &SAEQ0/HI984 or

nore optional substituents selected frd## -0OH, cyano, halo, nitro, C _6.

al kyl (opti@al wheneX mipraseds )-N(RIY) 6¢ Q-OR2fkeh; . C _6 al koxy,

-N(R22a) R22b, -C(O R22c, _C(O OR22d, -C(O N(R22e) R221 - N(R229) C(O) R22h,
~N(R22" ) C( O) N('RdR; ) Rdaks not\(eRP&SehS() alidade; and( O 2Rzl ¢, 15 and/or - OS(0) 2R
2 1d; R2la to R2id independently represent C -6 alkyl; R22a and R22b

i ndependent | y r@pr eBelaesHotaepresankylN(RP)+ eb&R%{Z-r(épndsiehtlattéBgﬁu? kyl ene,
resulting in a four- to seven-nenbered nitrogen-containing _ring, 20 R22c
to R22m i ndependent N(RFepiseadiaghed & ibe earkiony afomnteding tR* A R),

i ndependently represent Hor C .3 alkyl; wherein each aryl and aryl oxy
group, unless ot hervﬁ(@én-sp@ciofi'yd{i,R%D§¥0)@-Zr-pwhm£2ImdsR|%doinmlil@ﬁhqrr ovi ded
that (a) the conmpound is not. 3,7-dibenzoyl-9-oxa-3, 7-di azabicyclo[3.3.1

| nonane: WD 01/ 2899EPiesenin=OpaRY  PCT/ SE00101994 130 (b) when A

;ﬁgr esents ('c)J' N&E&Q)R’ rgf)reéé]ﬁtsO-ORtmgP:—N&)“)(k‘%??ﬁsenr;mt represent Cl al kyl ene;
(i) A does not represent -J-NR")- or -J-O-; and
(i) B does not represent -N(R®)-, -NR™)-Z- (in which latter group
10 N(R®) is attached to the carbon atom bearing R? and RY),
-$(0),-, -O- or -NR®*C(O)O-Z-;

or a pharmaceutically acceptable derivative thereof.

15 2. A compound as claimed in Claim 1, wherein the optional substituents
on aryl and aryloxy groups are one or more groups selected from -OH,
halo, cyano, mitro, C,4 alkyl, C,s alkoxy, -NRZ)HR*, -C(O)R¥,
-C(O)OR®, -C(ONR™)R*, -NR¥HC(O)R™, -N(RZ™S(O),R¥®,
-S(0),R*"¢, and/or -OS(0),R*'?, wherein R*'® to R? and R? to R®™ are as

20 defined in Claim 1.

3. A compound as claimed in Claim 1 or Claim 2, wherein R* to R*

independently represent H.

25 4. A compound as claimed in any one of Claims 1 to 3, wherein R!
represents C, 3 alkyl (which alkyl group is optionally substituted and/or
terminated by one or more groups selected from halo, optionally

substicuted aryl, optionally substituted Het!, -C(O)R®, -OR®, -N(ROR,



(ii) B does not represent -N(R20)-, -N(R2)-Z- (in which latter group e ,op s
N(R20) is attached to the carbon atombearing R2 and R3), 5 -S(O,,-} %
or - N(R20@% /139> when R2 and R3 do not together represeptrsEfN@8™ (C)
when R2 represents -OR13 or -N(R 4) (R §), then: (i) A does not represent

-J-N(R19) - ~1g7h\ xrP5 &4sd an |l does, not repre - N( oy s 0) - Z-
(in which |a@{®N§$§)8§d' @gﬁ(@ﬂ%a 8F R iSersanecbhoRY, oo gIRE. ng R2
and R3), %&Q?@ RqO- or -N(R20)C(O O Z-; or a pharnmaceutically acceptable
derivative the }2 1s 2. A compound as clained in daim1l, wherein the

optional substituents on aryl and aryl oxy groups are one or nore groups
selected from-OH halo, cyano, nitro, Cl-6 alkyl, Cl1 6 al koxy,

-N(R22a) R22lg, - - 83 - ; 1, = ] O R22h,
-NER22?r; S( O)Q'ZR?%r lé?g)afR&ﬁ% an%FXr&‘%%%@ ?,Zl%m%’e@%n S)t ?‘«’2 and
R22a t =R | ' ' d Led i
Gaimi o & o ugrendéiyBenatint ) ab Qe Ceputredtet o Cln ABBA(ERDS )

conpound as Igtteri %i&ﬂ: i 5 aphloRaley GhbsHi@ia ahdic? RrmiMRE@iNYy Bh ents
Cl1-8 al kyl (whic alplkyl gr oupe)i(s optionally substitut edﬂyand?oéle%cg?m' nat ed

by one or neulstijeentp seketezlc fren hielon ¢yaino, lﬁ)@biamlahiaasl), a‘z?bgtvihﬁéﬂ Bhear vl .
optionally substituted He, -C(O R51, -ORSb, -N(R6)Rsc, APR 2004 WO
01/ 28992 PCErSEOLY Opdoralls substiDi@INSRONR'or mude -s8bSARBAIY, sebectd froepr esent s

-C(OOR7, -C(ONRs)Rsd or -S(0)2R9._5. A conpound as clained_in any one
of d ai ms i bale, Aydrhsy ecyamy,anitey, N(RZHR™ (in which latter group R and
10 R™® together represent Cy¢ alkylene), C,, alkyl and C,, alkoxy (which
latter two groups are optionally substituted by one or more halo atoms)),
Het’, or R*, together with R®, represents C, alkerné (which alkylene

group is optionally interrupted by an O atom).

15 6. A compound as claimed in any one of Claims 1 to 5, wherein R°
represénts H, C,,4 alkyl, aryl (which latter group is optionally substituted
by one or more substituents selected from halo, cyano, nitro, C,, alkyl
and C,, alkoxy), -C(O)R'®, -C(O)OR'® or C(O)N(H)R!™ (in which R
represents C, , alkyl).

20
7. A compound as claimed in any one of Claims 1 to 6, wherein R®
represents H, C, alkyl (which latter group is optionally substituted and/or
terminated by one or more substituents selected from halo, cyano and
‘mitro), -D-aryl, -D-aryloxy, -D-Het?, -D-N(H)C(O)R!"?, -D-C(O)R"®, or

25 R®, together with R*, represents C, alkylene (which alkylene group is

optionally interrupted by an O atom).



5 0 independently represent, at each occurrence, H Cl-6 al kyl (whi ?rg PR 7004
| atter group is optionally substituted and/or term nated by one or §£
substitueMQ@oE2898ted from hal o, cyano, nitro and aryl), amrgdr/Spebiombs! atter
group is optionally substituted by one;pr nore substituents selected from

SR, 3 M R R
215 o SRR AN S DO R R )
oroup 1S OPHAIIABHEIIARAER Hbly 89D BT, Aoty shacgppound ol i e

(which latter group is optidnally substituted by one or nore substituents
sel ected fromhal o, cyano, nitro, Cl4 alkyl and Cl4 al koxy), -C(O R10",

-Q(O R 4119, o, CoRgiudiRid ¢ldifmed Wi ﬁﬁy%ﬁ@ofrgwﬁm%ev% gl-whdren JR? 20 7. A

conpound as clained™in any one of Clains 1 to erein RB represents H,

C, - 6al kyl (wéprebedtaQ, grallylqeptibaalbpbilsstithied tHUBSS bF Wiete N6/@bupd)esrm nat ed
by one or nore substituents selected fromhal'o, cyano and nitro), -Daryl,
- D-aryl oxy, ary) Kevhich - Rtk Hyp) RS | eptioBallyl GuBstituted By ke topg@tdwer with
Rm represents C4 5 al kyl ene (which al kylene group is optionally

i nt er r upt ed systimeras aelenjed from GpRalkeh4C, Walkoxy2 8aRy O BE0O/am0Y04 132 8.
A compound as claimed in any one of Clains 1 to 7, wherein Rl represents
Cl-, alkyl optionally substituted and/or term nated by one or nore

substituents _selected frogmhal o, aryl, Cl-4 alkoxy and Het4. 9. A conpound
as clai hed B ady compoynd Asaclamed 1y any \aer ef lrons e e bemhsrain 1 ) ky|

optionally substituted by one e, hal o groups) or
(op yrepresents a xrect%oncq or%,_ﬁﬁfcylene. g Ps)

11. A compound as claimed in any one of Claims ! to 10, wherein R'®

and R'™ represent C,4 alky! (optionally substituted by one or more
15  substituents selected from halo and aryl) or aryl (which latter group is

optionally substituted by or more substituents selected from halo, cyano,

nitro, C, alkyl and C, alkoxy).

12. A compound as claimed in any one of Claims 1 to 11, wherein R'"
20 and R'® independerntly represent C,, alkyl (optionally substituted and/or

terminated by one or more substituents selected from halo, cyano, nitro

and aryl!) or aryl.

13, A compound as claimed in any one of Claims 1 to 12, wherein R?
25 represents H, halo, C,5 alkyl, -OR", -N(H)R" or, together with R?,

represents =0,

14. A compound as claimed in any one of Claims 1 to 13, wherein R?

represents H, C, ; alkyl or, together with R?, represents =0O.



aryl (which latter group is optionally substituted by one or nore 16 APR 2004
substituents selected fromCl -4al kyl, Cl4 al koxy, halo, nitro and cyano).
10 10. A owopoesyz as clainmed in any one of Clains 1 to 9, Wﬁ‘i‘f&fﬂ&o@%
represents a direct bond or C1_3 alkylgre. 11. A conpound as clarnmeéd in any

o ot 5 o e EEH i, o 0 BOREEE aB Bi v
e B e T e R TR i
12. A i i i 11, i R": 20
1212, OO LB AR SEIC B ¢ | B L, 20

term nated Iy JNEeer nore substituents selected fromhal o, cyano, nitro
and aryl) or aryl. 13. A conpound as clained in any one of Clains 1 to 12,
~wherein Bz 25 represents H, halo, Cl1_3 alkyl, -OR13, -N(HR 4 or, together
with R3, represents =0. 14 A conpound as clainmed in any one of Cains 1

to 13, wherdifn %cohgmmﬁeﬁslatﬂne&ln?a | §i¥d 0BGlairR9at R 4W P4
represents =0. 1 6 APR 2004 WO 0112893? PCT/OSEGaO’ 0%39?%33&%%ARconpound

as clai med irepresgnisiié, Gf ¢ lkyi reE-arglo(witich whelr @onp Rs dptioRRN $$aBstuldd CL- 4
nor

al kyl, -E-aryl (optionally substituted by one or substituents

sel ected fr &y epeues, mhee substituents seletted fydmarydns] Hhley kinw) C,, |E- Het 6.
$ 16. A conpound as_ cl ai ned in[gny one of Clains 1 to 14, wherein Rl4
represents RBAdT. palkoy), -CEOR'FL -CLBIOR'Br yS(QRIfP, FS(ON{RFHRIY or
substituted ?I%I—ﬁﬁ%lor nore substituents selected fromcyan, halo, nitro,
cL, 4 alk§ C 2

17. A compound as claimed in any one of Claims 1 to 14 and 16,
wherein R'® to R' independently represent C, ¢ alkyl, or R'** represents
H.

15
18. A compound as claimed ir any one of Claims 1 to 14, 16 and 17,

wherein R'™ and R'™ independently represent H or C,_, alkyl.

19. A compound as claimed in any one of Claims 1 to 18, wherein E

20 represents a direct bond or C,, alkylene.

20. A compound as claimed in any one of Claims 1 to 19, wherein Het!'

to Het® are optionally substituted by one or more substituents selected

from oxo, halo, cyano, nitro, C,, alkyl, C,, alkoxy, -N(RU®:)R!®
25 -C(O)R' or -C(O)OR'™. '

21. A compound as claimed in Claim 20, wherein R'® to R

independently represent H, C, 4 alkyl or aryl.



and Cl.4 al koxy), -C(ORl6a, -C(OOR 6b, _S(O2R16G -C(ONR 7a) Rl?pﬁq\rp%mm
0 -C(NH)NH2. 17. A conpound as clained in any one of Clains | to 14 and ,
wher ei n RWIWOK$IR & i ndependently represent Cl-6 al kyl, or IRISEepmpesents
H 15 18. A conpound as clainmed in anyi1ghe of Clains 1 to 14, 16 and 17,

wherei n R17 | : - k
Conpound as 221 af e irgUBHURE RERREUY BB RTE RlmEd b PPV Aot

a direct bo&lgbr@ge,g;_j?_ ajJ;\y({];pvye.orZﬁ_@Q. A conmpound as clained in any one of
Claims 1 to 19, wherein Het" “to Het6 are optionally substituted by one or

nore substituents selected fromoxo, halo, cyano, nitro, Cl4 al kyl, Cl4
al koxy, -N(Rsa)Rtsh, -C(OR & or -C(OOR18d. 21. A conpound as clained in

G ai m 20, w28r eiAn cBinpoanl £ cldinddpandepidie 6FITIgERNY b 20L-éhérely B O
caryl. 1 6 APR 2001 01/ 28992 PCT/ SEGQ 01994 134 22. A conpound as

claimed §n agpreserts of - ai mZ-N(RE")21, \WRE)-A-A 72O3ents-2D. -dr N(RL9) -
or -J-O 23, A conpound as clainmed in any one of Clains 1 to 22, wherein B
5 represent sNRZ)CQMN@AR0) -, -N(R20)-2-, -Z-S(O) .-, -Z-O or
-N(R2)C(O)O-2z-. 24. A conpound as clainmed in any one of Clains 1 to 23,
wherein J represents Cl-4al kylene. to-25. A conmpound as clained in any one
of Claims 1_to 24, wherein Z . . . .
A compound as claimed in any one of Claims 1 to 23, wherein J
represents C,, alkylene.
10
25. A compound as claimed in any one of Claims 1 to 24, wherein Z

represents a direct bond or C, ; alkylene.

26. A compound as claimed in any one of Claims 1 to 25, wherein n

15 represents O or 2.

27. A compound as claimed in any one of Claims 1 to 26, wherein R

and R™ (as appropriate) represent H or C, alkyl.

20 28. A compournd as claimed in any one of Claims 1 to 27, wherein when
G represents N, G is in the ortho- or the para-position relative to the point

of attachment of B.

29. A compound as claimed in any one of Claims 1 o 28, wherein when

25 G represents N, R? is absent or represents a single cyano group.
P P gic Ccy group

30. A compound as claimed in any one of Claims 1 to 28, wherein R* is
selected from -OH, c¢yano, halo, nitro, C,; alkyl, C,, alkoxy,
-C{O)N(R™)R™, -N(R®5)C(O)R™, and/or -N(R*MS(0),-C,, alkyl.



represents a direct bond or Cl_3 alkylene. 26. A conpound as cl ai med?!6rAPRA{0L
one of Clains 1 to 25, wherein n 15 represents 0O or 2. 27. A conpound as
clai med | WQP28%e of Cains 1 to 26, wherein Rig and R22pCagsrapmbspri ate)
represent Hor C 4 alkyl. 20 28. A congeynd as clainmed in any one of O ains

par a- posi 11 i r & SOTbouR FERERA i Glaitm F RReHEn A BpraSFoth o Mound as

clainmed in ' 2 rej . G represents N, R4
I s absent o?we‘g@ggg%?@%@ﬁ%?@%yg%d’gf‘éﬁg‘.ﬁ‘%ﬁg{ﬁ‘aﬂ r@@i’d’&ﬁiﬁas clainmed in
any one of Clains 1 to 28, wherein R4 is selected from-OH cyano, halo,
nitro, Ct-6 alkyl, Cl1 6 alkoxy, _C(ONRzzr)R22r, -N(R229)C(O R22', and/or

- N(R22m) S( OB2: C1 4 calrthind %@clﬁgﬁe@gﬁ‘l&ngv&eoéf 8285 TG/ 2%;096%}]8,[ 135 31

A compound as clainmed’in Caim erein R represents ‘ore” or cyano

groups if t hepsin R wﬂp@rmaep@ammytﬂegfhﬁiHt(b:ve tandy 32. A conpound as
claimed in any one of Claims 1 to 28 30 and 31, &*whérein Rte’ to R22"

i ndependently represent H or Cl-4 alkyl. 33. A conpound as clainmed in any
one of Clains 1 to 27 and 30 to 32, wherein Grepresents CH 10 34. A
conpound whB3h MAscompoin®-ak Tlditned Br dyreingyofl €Rimxdbws 27)arft 993032, 7-d

i azab icyclo [3.3.1] non-3 - yl] ethyl} benzonitrile; 7- [4-(4-cyanophenyl)
-4- (3, 4-when@nttﬁagpmm>@ﬁibuty|] -N-ethyl- 9-oxa-3, 7- d

I azabi cycl 0[ 3. 3.1 ] nonane- 3-car boxam de; 15

4- ({3-[7-(3, 3-di et hyl - 2- oxobut yl ) - 9- oxa- 3, 7- - di azabi cycl o[ 3. 3. 1} non- 3-

YITPropy] Jagy o) e tntund Which is:
4-{2-[7-(3,3-dimethy!-2-oxobutyl)-9-oxa-3,7-diazabicyclo{3.3. 1 ]Jnon-3-
ylJethyl} benzonitrile;
7-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-N-ethyl-9-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;

5 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-
yl]propyl}amino)benzonitrile;
4-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1)non-3-yl]-2-
hydroxypropoxy}benzonitrile;
4-(2-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

20 non-3-yl}ethoxy)benzonitrile;
4-[((25)-2-amino-3-{7-[2-(1H-pyrrol-1-yl)ethyl}-9-oxa-3, 7-diazabicyclo-
[3.3.1]non-3-yl}propyl)oxy]benzonitrile;
tert-butyt  2-{7-[3~(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate;

25 tert-butyl  2-{7- [4-(4-cyan0phenyl)butyl]-9-oxa-3,T-diaiabicyclo[B 3.1]-
non-3-yl}ethylcarbamate;
tert-buryl 2—{7—[(2S)~3-(4-cyanophenoxy)-2-hydroxypropyl]—9ﬁoxa-3,7-di-
azabicyclo[3.3.1]non-3-yl}ethylcarbamate;



4-{3-[7-(4-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl]-2- 15 APR 200t
hydr oxypr opoxy} benzoni trile;

4- (2-{7- [¥OWM28¥2hoxyphenyl ) - 2- oxoet hyl ] - 9- oxa- 3, 7- di azabi pgTisBfaRi8e4l] - 20
non- 3-yl } et hoxy) benzonitril e; 136

4-1((29) - 2- aqpng-fi- h%@w - I Z=¢hazabi cycl o-
[3.3.1] non-g{tgl qrpErﬁ(-)py %oxy benzolglfg't ?%“Iig 7%?@&?1 chgil[lg?{ﬁi?non ! )q}

2-{7-[ 3-(4-@&@@9}5@&1&0@% ropyl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] -

non- 3-yl } et hyl carbamate; 25 tert-butyl

2-{7-[4-(4- Ws«bﬂgﬂhewwwzﬂidyrﬂimyl@)bﬁzﬂ} -Qioxaah7adisraidydlofd.3. 1]@bn3-y! } et hyl

carbamat e; ten-butyl

2-{7-[(2S) - yBetdicarbamptecnoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7- di -

azabi cycl ot 3. 3. j]']non 3-yl }ethyl carbamate; 1 6 APR 2004 WD 01/28992

PCT/ SEOX 01493-[736 ,3-dimethyl-2-oxobutyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3 -yl]-
4-(2-{7-[ 4- é;-rhpy”dl nyl ) butyl] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl }-
et hoxy) benz )’ﬂrG)X)@l'Dp@XY}@@ﬂW e[ 7- [4- (4-pyrid |nyI)butyI] 9-oxa- 3 ,
7-di azab |c‘¥_c tﬁe&’h 21 ]non 3- t¥1 ieth yl car bamat e;

4-{3-[7-(3, h9119 9)09(91(3-377&1@@@&1)@;@{6@3}3]3011]3 “Yidn-3-yl1 ] -
2- hydr oxypr }benzonltrlle { 3- [7-(3,

4-di met hoxy%‘&’éfaé‘i’wr?l? gngomn'-;lcd, azab icyc to [3.3.1] non-3 -yl1] -

oxabutyl ) - Ra-68-5 s 255 ol Foga . T ierabiey el ligos

Tron. 501 1 FraBsT e ian it Denzon tr1 | o 4-( (- [7-(a oo everels: s

afn g'o)rrﬁteggé n{?f‘??f@ﬂfylsu?fo%ﬁ—@o&a% FZRALMIEY ol B3 A1 hoh 2P Bropii]- PropY!}
amino)benzonitrile;
4-({3-[7-(3,4-dimethoxypherethyl)-9-0xa-3,7-diazabicyclo{3.3.1]non-3-
yl]propyl}amino)benzonitrile;

15 4-[4-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1}non-3-yl]-1-(3,4-
dimethoxyphenoxy)butyl]benzonitrile;
4-{1-(3,4-dimethoxyphenoxy)-4-[7-(3,3-dimethyl-2-oxobutyl)-9-0xa-3,7-
diazabicyclo[3.3.1]non-3-y1]butyl}benzonitrile,;
4-[4-[7-(3 ,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclof3.3.1]non-3-yl]-

20 1-(3,d-dimethoxyphenoxy)butyl]benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7-{3-(4-cyanophenoxy)-2-hydroxypropyl}-
9-0xa-3,7-diazabicyclo[3.3.1Inonane-3-carboxylate;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-8-0xa-3,7-d1azabicyclo-
[3.3.11nonane-3-carboxamide;

25 4-{3-{7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-
Propoxy}benzonitrile;
2-(4-acetyl-1-piperazinylethyl 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-

diazabicyclof3.3.1]nonane-3-carboxylate;



15 4-[4-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] noa- 3-yl ] - 1-{(8Afr 7001
di met hoxyphenoxy) butyl] benzonitrile; 4-{

1- (3, 4- di NEOHHBMMenoxy) - 4-[ 7- (3, 3-di met hyl - 2- oxobut yl ) - 9- @caysE0T/01994

di azabi cycl o[ 3. 3. 1] non- 3-yl | butyl } benzam trile; 4-[4-[7-(3

, 4- di met hoxypphepet Xﬁ%ph%h%)&?{/ﬂ%ll—w-h%ﬂ-@-f%@bgi-aiﬁa‘}i]c?%ﬁﬂH- 20

1- (3, 4. di rnet hoxyphenoxy) nzonrtri

2- (4- acet yl -domAhesr&abiyamaldily! 7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] -
9-oxa-3 , 7-d iazabicy clo [3.3.1 ] nonane-3 -carboxyl at e;

7-[3-(4-cyanb Myl forgl P8y Yhdiadhtat yolbf393 Ajsos-37yethazah. i cycl o-
[3.3. 11nonang€?§grmxam de);g 25 4- {3-[7- (mt[;/l su?} v ?P-

f onyl ) - 9- oxadeRzdnitiilexabi cycl' o[ 3. 3. 1] non- 3-yl]-2- hydr oxy-
propoxy}benzonitrile; 2-(4-acetyl-i-piperazinyl)ethyl

LT7-[2-(4- 6yarﬂe{)I}éMSdeh@px?ph&mﬂ&l@-mﬁaaiﬂsﬂiagabiofﬁo@.ZB] 1]non-3-

nonane- 3- car boxyl ate; 16 APR 2004 WO 01/28992 PCTI SEQQ 01994 137

7- [ 2- (4- cyandlsteoxypdpeazanittileN- et hyl - 9- oxa- 3, 7- di azabi cycl o[ 3. 3.

nonane- 3- carboxam de; 4-(2-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3.
| I non- 3- yI | &toasatyl-bayiperazimyl)eghyl /- [3-{4-cyanoanilino)propyl]-9-oxa-3,7-

RSt e U AR S

L CeTs2aoPald LR b ifNRedin 8628 AR iy dors 3. 1

nonane. 302 a DRk g BRI (01| o et i myl) eyl o

xR PRSI L it - oo
phenoxy)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate;
4-{3-{7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1}non-3-yI]-2-
hydroxypropoxy}benzonitrile;

15 4-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyi]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl}-2-hydroxypropoxy)benzonitrile;
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl}-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}-2-hydroxypropoxy)benzonitrite;
2-{7-(3~(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo-

20 [3.3.1]non-3-yl}-N-isopropylacetamide;
4-(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo{3.3. 1]non-3-y1}-
2-hydroxypropoxy)benzonitrile;
4-(2-hydroxy-3-{7-{2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propoxy)benzonitrile;

25 4-(2-hydroxy-3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-yl}propoxy)benzonitrile;
4-({3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

propyl}amino)benzonitrile;



4-{3-[7-(cycl opropyl net hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-3-yl| -125 APR 2004

hydroxypr%%)oxlygt,?enzoul trfle, 15
4- (3-~7-[ QOB hydr o- 1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl j - RCHSEB0T994

di azabi cycl o[ 3. 3. Iluon-3-yll-2-hydroxypsopoxy)benzonitrile;

rot 33t 35 @ (2 SARON AR Wbk s bk L 8:y2)2-Shokui 1186k £801.0L 3. 3

2-{7-[3-(4- mﬁﬁ}@m{g E L i itfii&i azabi cyclo 20 [ 3. 3.
| I non-3-yl | Eﬂl)i\l-i sopr Opyggﬁ%ﬁgﬁi}?ﬂfﬁ?&r@m@]tﬂéﬁnﬁlﬂﬂé

7-[3- (et hyl su -p4-amthy = §;30udazbl [ I- - -yi) -

2- Lydﬁ oxy%r opg)(gy b?nzoni t rjf(ll_g’;:p4- (2- ﬁsygpg@b%g%@ﬂ?o?g ék(a%%ﬂr)rig?ggogygt zloxy)
ethyl] -9- o>[a.-33lynoﬁ-a%&jmpy])@miﬁ@}b&nzdmhm- 3-ylj propoxy)benzonitrile; 25
4- (2- bi ydroxy-3-17-f 2-(4- met boxyphenyl ) - 2- oxoet hyl ] - 9- ox" a- 3, 7-di aza-

bi cycl o[ 8. 3.4-ﬂ(BnﬁfnEB(QLH}:thybﬂ)Epdwmmjdmmpyl]eﬁ?-oxa-B,7-diazabicyclo[3.3.1]—-

4- ((3-[7-(cycl opropyl net hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1 non-3-ylj -
propyl ) am nd@ppehybipropyl)aminb}bewsemiade; WO 01/ 28992 PCTJSE00101994 138
4-[1(3-{7-[2-(2, 3-di hydro-1, 4- benzodi oxi n- 6-yl ) - 2- oxoet h§l ]] 9- oxa- 3, 7-

di azabi cycl 8f8/-83(4wyancanilinglpsppydl fdkaideérnliazabieyciel3. 3. [Jnon-3-yi}-N-
4-1(3-{7-[2-(4-nmethyl - 1 ,3-thiazol-5-yl)ethyi]-9-oxa-3, 7-di azabi cycl o-
[ 3. 3. 1] non- $OPIPPYI3RSAIUAE:no] benzonitrile; 5

o 5.1 b R BGAASRRRAPS e rSiadbSictolha: taed oy 1 1
T o Bl BBk | 05 ) LRy S O ¢
non-3-yl} - 41[?3&“19@@-%9&5‘63!}%%3&&%]'-&%&3 ,7-diazabicyclo[3.3.1]non-3-
| yl}propyl)amino]benzonitrile: |
4-({3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl]propyl}-
amino)benzonitrile;

15 4-[(3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)amino]benzonitrile;
4-{2-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo(3.3.1]non-3-yl}-
ethoxy}benzonitrile;
4-(2-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-y1)-2-oxoethyl]-9-oxa-3,7-

20 diazabicyclo[3.3.1]non-3-yl}ethoxy)benzonitrile;
4-(2-{7-[2-(4-methyl-1,3-thiazol-5-yDethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)benzonitrile;
4-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)benzonitrile;

25 2-{7-[2-(4-cyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo[3.3. 11non-3-yl}-
N-1sopropylacetamide;
4-(2-{7-[3-(ethylsuifonyl)propyl]-9-o0xa-3,7-diazabicyclo[3.3.1]non-3-yl}-

ethoxy)benzonitrile;



4-1(3-{7-[2-(2-net hoxyet hoxy) et hyl ] -9-oxa- 3, 7-di azabi cycl o [ 3. 3. 1] nP@'A?R 7004
yl } propyl ) am no] benzonitrile; 4-( {3-[7-(4-fluorobenzyl)-9-o0xa-3 , 7-

i azabi cycMO )I/BI® 11 no n-3-yl] propyl } - am no)benzonitr ipca/seddo19s
4-1(3-{7-[2-(4-nmet hoxyphenyl ) - 2- oxoet hyig - 9- oxa- 3, 7- di azabi cycl 0[3.3.1 ]-

-3-yl I ; AR : :
A {217+ { oy erGol AR RERRBERIGhb I Rl fromac3, 7-digeapisyglof3. 3, bpandy |
et hoxy} ben ﬂ-@tﬁdﬂy’&ﬁénﬁ;ﬁ@ﬂe{ 7- [2-(2 , 3-dihydro-1, 4-benzodiox in-6-y
|)-2 -oxoe ? yl] “9-oxa-3 , 7- 20 di azabicyclo[3.3.1]

non- 3-yl } et hofoybenreprdbenz§l)-9-oxa-3,7-diazabicyclo[3.3.1]non-3- -
4-(2-{7-]2- (ﬁ{iwrrget hyl - 1, 3- zg1) 9.0 a3 arabicydol3 3. nondyljethoxyds 013 3.1
"]- non-3 -ybegzcgiifrilsy) benzomitrite;

4-(2-{7-[3-(4-acetyl -I|-piperazinyl)propyl]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] -

non-3-yls} &({3{7)BeIldmotttyliX-exotnfiyD-4-0xi-3, 1 4lisrbharhs3ox ) aéhgl |
-9-o0xa-3,7-d iazabicyclo[3.3.1] non-3-yl}- N isopropyl acet am de;

4- (2-{7-[ 3- yHptopy jul fomyl )benogmitrile9- oxa- 3, 7- di azabi cycl 0[ 3. 3.1 1 non-3-yl }-
et hoxy) benzonitrile; 16 APR 2004 WO 01/28992 PCT/ SEOQ 01994 139

4- (2-17- [ 2- $4{3d7 Hoxglophepylimetil)-0-oxa 3 -Giazabicyelah3 Sy t)nopa3-31)-f | non- 3-

yl | et hoxy) benzoajtril e; ..

4-{2-] 7-(4-PIQPCYE}§HMDP€QZQ¥%§1]9; 7-di azabi cycl o[ 3. 3. |l non-3-yljethoxy)-

2-6? {Z 3 '[ o %Ham{?rﬂ?rﬁ%-?zﬂ%@n‘rﬁr@@@ﬂ@i@dﬁi@:@yaﬁem@yﬂr%pgaém j non- 3-

{1PLOPH ) SRR P S erony sl s, 11 non 3.y 1

propyl) sul T pmd Y9§92A0EfHy1 S 3-thiazol-S-yl)ethyl}-9-oxa-3, 7-diazabicyclo-
{3.3.1]non-3-yl}propyl)sulfonyl]benzonitrile;
4-[(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)sulfonyl]benzonitrile;

15 2-(7-{3-[(4-cyanophenyl)sulfonyl]propyl}-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl)-N-isopropylacetamide;
4-[(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo{3.3.1}non-3-y1}-
propyl)sulfonyl]benzonitrile;
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-9-o0xa-3,7-diazabicyclo[3.3. 1]non-3-

20 yl}propyl)sulfonyl]benzonitrile;
4-({3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo{3.3. 1]non-3-yl]propyl}-
sulfonyl)benzonitrile;
4-[(3-{7-[2~(d-methoxyphenyl)-2-oxoethyl]-8.0x3-3,7-diazabicyclo[3.3.1]-
non-3-yl}propylsulfonyl]benzonitrile;

25 4-[(3-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo(3.3.1]-
non-3-yl}propyl)amino]benzonitrile;
4-(2-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3. 1 ]non-
3-yl}ethoxy)benzonitrile;



4-1(3-{7-[2-(2,3-di hydro- 1, 4-benzodi oxi n-6-yl)-2-oxoet hyl j-9-oxa- 3,17% ARO[l
di azabi cycl o[ 3. 3. I]non-3-yl Il propyl)sul fouyl]benzoaitrile;
4-[(3-{7- D quasee hyl - 1, 3-t hi azol - 5-yl) et hyl | - 9-oxa- 3, 7- di erarsreyeis: (3. 3.
| I non-3-yl | propyi)sul fonyl | benzonitril g

¢ L3 T L2 Oe il aRL SR A SR o SR8 dsbarabiachel > 3 1)
2-(7-{3-[(4 8H%pﬂg9&p&&ﬁ%g_gl_% | propyl | - 9-oxa-3, 7-di azabi cycl o[ 3.3. I]-

nou- 3-yl ) - N'TE6

4-1(3-(7- [ gl (o AL RO ARLbIo R 3o Tt BNE) Bl 3. hon- 331 1 -

propyl ) sul f

4-1(3-{7-[ 23.( W&W%@@ﬂ@xa 3, 7-di a. zabi cycl 0(3. 3. |l non-3-
20 yI)propyI)s nzonrtrile;
4- ({3-[ 7 ( 44f{12un>yc%§5}zyi[7 {RuNdFo-2HUp P2 S Yiakaly)-G-0xal 3 Modiasay! | propyl | -

sul fonyl ) benzonitril &;

4. [ (3. (7. [ ZbicyeclviB IR }ivieBwi)prap @xﬂ%bid)mn%eoxa 3, 7-di azabicycl o[ 3-3, 1]-

non- 3-yl | pr pyl)sulfonyllbenzonlLrlle

4-1(3-17- [24{({3i[vqanﬁmdim‘y‘ﬁ}dﬁaelhp&mtmw-@xQXﬁ-ala?zalﬂlcgém,@B@/¢]nm[n333 11

non- 3-yl | propyl)an no] benzonitrile;, 4-(2-f

7-[ 2- (4-f | upl]propyh}dirimd)veayenktyilg;- 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-
3-yl I ethoxy)benzonitrile; 16 APR HU WD 01/28992 PCTI SEOOQ/ 0i 994 140

4-12-17- (te‘h(é%[af(a -Iopdrony <3 dligethstl byty))-9-050:3,3; diazibieydot3.31 dpens. |

non3y|]et | beazoai,tril e-

4-(3-179 2- IQBY b BHUAQ)bE ﬂ@%ﬁé@t hyl j - 9- oxa- 3, 7- di azabi cycl 0o[3.3. 1] non-
3-yll-2- hyd

4-{ 2- hydr ox f@f{ff} (??ifﬁ@ﬁﬁw e drprars Fzmbionolist Saem 3l aza
bi cycl of 3. 3P1'0]FJ)'?P %bé&r Onﬂnfé/) benzonitrile;

4-({3-[7-(2-oxopropyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yljpropyl}-
amino)benzonitrile;

15 4-(2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-
yl}ethoxy)benzonitrile;
4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethoxy)benzonitrile;
4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

20 yl}ethyl)benzonitrile;
4-{4-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
butyl}benzonitrile;
4-{2-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy}-
benzonitrile;

| 25 2-{7-[2-(4-cyanophenoxy)ethyl}-9-0xa-3,7-diazabicyclo{3.3.1]non-3-y1}-
N,N-diethylacetamide;
4-[(3-{7-[4-(4-fluorophenyl)-4-oxobutyl]-9-oxa-3,7-diazabicyclo{3.3.1]-

non-3-yl}propyl)amino]benzonitrile;



4- ({3-[7-(2-fluoro-3, 3-di net hyl butyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. I'] ngrypR-004
yl ] propyl } am no) benzonitrile; 4-({3- [7-(2-hydroxy-3, 3-d
met hyl butWPW01888%a- 3, 7- di azabicyclo [3-3. 1 ] non- i 0  PCT/SE00/01994
| | propyl ) am no) benzonitrile; 141
({3-[7-(3, d yl'l-
opyl | ani no?gg E y&g&gxﬁhﬁo)%n?ﬁ‘ﬁ] gzl 3#&8&5&’1@8@3% 1 noﬂgﬂyf}
({3-[7-(2- @}g&?qﬁ,@ﬁamgﬂgxa 3, 7-di azabi cyclo[3.3. | ]non-3-yljpropyll-
ni i no) benzonitfile; 1
-(2-{7-[3- (4 Qaf = ' 3_3n. 11nou- 3-
(2 LS ben;{%g?{(r o h frusrbBERAM)-b-0ka0% I-BaZait pa8H 3YGh8h3-F1]
-(2-{7-[ 2- (éh@;y;&}rb@nh@nﬁqm) et hyl ] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. |]non- 3-
| I et hoxy) benzonitffle;
-(2-~7-p2- (M{(Gy%]@wl@@mmydmbﬂwx}')t&myﬂ BoXa-3i, Pdddrabiichd[3. B 1]ddmgn- 3- 20
| ) et hyl ) benzonitrfle;
(4-[7-(3, &l}pnmpyl)gxmlﬁe]dmnmm;rﬂ)z, 9- oxa- 3, 7-di azabi cycl o[ 3. 3. || non-3- yI]-
utyIIbenzonltrlle 2-[7-(2- henoxgethyl) 9- oxa- 3, 7-di azabi cycl o[ 3. 3
] non- 3- yI I éi‘[@x@)- -16 erHy etipd]-9-oxa-3 7-dlazab1cyclo[3 3.1}non-3-yi}-
-~7-[ 2- ano henox ) et hyl] 9- oxa- 3, 7-di azabi cycl o[ 3. - 3. 1] non-3-yl)-

|
3-
4-
p
4-
a
4
Yy
4
y
4
y
4-
b
1
2

N, N- di et hyI o] barpomitrile;

&P
Zoﬁfs(ﬁ ;L‘r’%{)ﬁﬁ R DRt O DR DOt a3 5. 1)
PCT/ SEOG

4-({7- [ %z’é‘aié’g}rﬂfPPﬁ%ﬁlBH%B‘F‘}m&J%% 3, 7-di azabi cycl o[ 3. 3. 1] non-3-y1}-
) DA 18 bk o AR o e

benzonitrile;
4-({3-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl]propyl}-
amino)benzonitrile;

15 4-2-{7-[2-(1H-pyrrol-1-yhethyl}-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-
ethoxy)benzonitrile;
4-[((25)-3-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl}-9-oxa-3,7-
diazabicyclof3.3.1]non-3-y1}-2-hydroxypropyl)oxylbenzonitrile;
4-[((25)-2-hydroxy-3-{7-[2-(1 H-pyrrol-1-yl)ethyl]-9-0xa-3, 7-diazabicyclo-

20 [3.3.1]non-3-yl}propyl)oxylbenzonitrile;
4-{2-{7-(3,3-dimethy!-2-oxobutyl)-9-oxa-3,7-diazabicyclo{3.3.1]non-3-yl]-
ethoxy}isophthalonitrile;
4-(2-{7-{2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3, 7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)isophthalonitrile;

25 4-(2-{7-[2-(1H-pyrrol-1-yhethyl]-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl}-
ethoxy)isophthalonitrile;
tert-butyl 2-{7-[2-(2,4-dicyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethylcarbamate,



S 4-[(3-{7-[4-(difluoronethoxy)benzyl]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1 JR@RR 3604

yl '} prop é}amno] benzoni trile;
4-1(3-{7 %’ QERPByrrol - 1-yl ) et hyl ] - 9- oxa- 3, 7- di azabi cycl o] BCE/SEPORION 3-yI } -

ropyl) am no] benzonitriie; 4-[(3 - {427- [3-(4-bronmophenyl)- 3-oxopropylJ

-9- 3, hABNGO- i tril
PR B EMPIPA oy L e e A ek e s RS

non- 3-yi ] et {R8ylnohS#lpidpyil} & y)benzonitrile;
4-({3-[7- (ZEBSher!oxyet%HP pgﬁ ](L)xay)B 7- di azabi cycl o[ 3. 3. 1] non- 3- yI]propyI}

am no) benzof[{(2S)-2-arhinot3{ ZI—-[Z—(4-[[Iﬂathdtyphelnyl:)L2-bxméﬂM]49ldxa93 (xdiaga-/- d
I azabi cycl o[ 3. 3. 1] non-3-yl } - et hoxy)benzonitrile; 4-[((25)-3-

{7-[(29)-3- bwycmﬂphhrmx&)ylﬁmpwoxylhemmn&- oxa-3 ,7-

di azabi cycl o[ 3. 3. 1] non - 2- hydr ox pro é[)oxy] benzom trile;

4-1((25)% 2- ﬁ;{ér[ﬂxd 3=q1mepwl(2mxpguw& 3/ tdme}bxcgsloi&.sal}nombgb]bu cycl o
20 [3.3.1] non-3-y| propyl)oxy]benzonltrlle 4-{2-[7-(3 , 3

- di net hyl - 2PEPOBY } §AZPDGTY8a-3 |, 7-d iazab icyclo [3.3.1] non-3 -yl] -

h i ht hal gni I
(o ZO&Sn@rﬁSi&bhe?@mwm;@mwa 3ed 3-diagnbisuslofd bioons, | -
nou-3-yl} e haI ani.frile; 25
4-(2-{7-[ 2- é'ﬁl‘!ﬁﬁﬁ)? | ]-9-oxa- 3, 7-di azabi cycl 0[ 3. 3. 1] non-3-yl }-

cyanophenoRy TRt f%p%{gol? YORHILRNE3 T agaicfelold, L nap 31
et hyl ca (pa o‘faox}g)dﬁg 4 WD 01/28992 PCT/ SEOQ 01994 142
4- (1( 28 nmtno+ “di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7- di azabi cycl o-

[3.3. ']aom%zw{'?' [QrPlW'ﬂy?ﬁM)p?ﬁéﬂi}jlf—Qidx%LB,7-diazabicyclo[3.3.1]n0n-3-yl}-
butyl)benzonitrile;
4-{[(25)-3-(7-{2-[4-(tert-butoxy)phenoxy]ethyl}-9-oxa-3,7-diazabicyclo-

©

[3.3.1]non-3-yI}-2-hydroxypropyl]oxy} benzonitrile;

15 4-[((25)-3-{7-[2-(3,5-dimethyl- 1 H-pyrazol-1-yl)ethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1Inon-3-yi}-2-hydroxypropyl)oxy]benzonitrile;
4-{3-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-0xa-3,7-diazabicyclo{3.3.1]-
non-3-yl]propoxy }benzonitrile;
4-{3-[7-(2-phenoxyethyl)-9-0xa-3,7-diazabicyclo[3.3. 1 Inon-3-yljpropoxy} -

20 benzonitrile;
4-(3-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propoxy)benzonitrile;
4-({3-[7-(imidazo[1,2-a]}pyridin-2-ylmethyi)-9-oxa-3,7-diazabicyclo-
[3.3.11non-3-yllpropyl}amino)benzoniirile,

25 4-({3-[7-(2,4-difluorobenzyl)-3-oxa-3,7-diazabicyclo[3.3.1]non-3-yi]-
propyl}amino)benzonitrile;
4-{[3-(7-{2-[4-(tert-butoxy)phenoxyJethyl}-9-oxa-3,7-diazabicyclo[3.3.1]-

non-3-yl)propyljamino}benzonitrile;



4-[((2S)-2-am no-3-17-[ 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] -9-oxa- 3, 7-di pgapPR 2004
bi cycl o[ 3.3. |l non-3-yl | propyl)oxyjbenzonitrile; 5

4-{3-[7- (IYCHRM2 hyl - 2- oxobut yl ) - 9- oxa- 3 7-di azabi cycl o[ 3.p&T/SELIOOS- VI | -
pr opoxyl benzonitrile;

4 (307 1 2 (bl orippheny| )- Apgias- oSl ARSI S By 11 o

3-yl | propoxy)

4-(3-17- 2- (hdh 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1l1lnon-3-yl)-
i 0 propoxy) blgér_lhzg |1 @O*Y}ﬂe%]%mwkm (1Hpyrrol- 1 -yl)ethyll

-9- 3,7- I
4- {?2(28) 3- ghgar{z Pyctggt @4&%{%1?&%%&2&%}% q qu@%woélgfwygﬁ)? gb ]cycl c~-
[ 3.3. 1] non-BbmB) Igethyléﬁbet@PW | oxy}benzonitrile; 15

4+(2S)-3-{7-[ 2- (g di et hyl - 1 H pyrazol -1-yl)ethyl]-9-oxa-3, 7-di aza-

. bi | of 3. 3.4-f [Ny 3-[l{rerd-bi
4I fgc[ g[ (i nai égzgi[ﬁﬂl{ Z[ya(ﬁ)yrl m}y‘)gﬂyl%ﬁ??%?ﬂ@%gg;jmﬂidﬁ%a{bgzycbogyd13[ 3.3. flI-

noi a- 3-yl ] prnmniml}mnppﬂmﬂf@i}benzomtrﬂe

4-{3-[7-(2-phenoxyeth -9-oxa- 3, 7-di azabi cycl o(3.3. |l non-3-yll propoxyl -

20 benzoni t r4-I8:{ {Z-é dimdtizyle BHepyrazatetyfethyl]- -Broxpr B Zodltazdbicytlbet hyl ]

A (517 (1 A B S ey Do {nemBonitle: 5. owa 3. 7 di azabi cycl o- [3. 3.

|4! ? ? 3 [Ql)(”zI EfﬁwH @n&t@}ﬁ% egllfsﬁad Qxar%d’lﬂéazzhwg&@@é_slxmn-Biyﬂbn 3-ylj-

o oxadd, 7 RPAPABR YR RBE: " 0n- 3-y1 ) propyl | amino 1 benzoni {rile: 4

6 APR 2004 \QO{Q ﬁ %ﬁ'ﬁ&l%zgﬁ-rﬁgfp%&%- - lmeéyl)—Q-oxaG,7-diazabicyclo[3.3.1]-
non-3-yl]ethoxy}isophthalonitrile;
4-[2-(7-{2-[4-(tert-butoxy)phenoxy]ethyl}-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl)ethoxyJisophthalonitrile;

15 4-(2-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyi]-9-oxa-3 . 7-diazabicyclo-
[3.3.1]non-3-yl}ethoxy)isophthalonitrile;
4-(4-{7-[2« 1H-imidazol-4-yl)ethyl]-9-0xa-3 ,7-diazabicyclo[3.3.1]non-3-
yl}butyl)benzonitrile;
4-{4-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3 ,7-diazabicyclo[3.3.1]-

20  non-3-yl]butyl}benzonitrile;
4-{4-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y!] butyl}-
benzonitrile;
4-(4-{7-[2—(3,S-dimethyl-lH-pyrazol-l-yl)ethyl]—9-oxa-3,7-diazabicyclo—
[3.3.1]non-3-yl}butyl)benzonitrile;

25 4-[3-(7-{2-oxo-2-[4-(1-pyrrolidiny})phenyl]ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxy]benzonitrile;
4-(3-{7-[2-(4-hydroxyphenyl)-2-oxoethyl}-9-0xa-3 ,7-diazabicyclo[3.3.1]-

non-3-yl}propoxy)benzonitrile;



4-{2-[7-(imdazo[ 1, 2-a] pyri di n- 2-yl net hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3.43 Ag 2004
non- 3-yl j et hoxy}benzonitrile; tent-butyl

2-{7-[ 2- (M@ YHI$dPhenoxy) et hyl ] - 9-oxa- 3, 7-d i azabi cycl o[ 3. 3.PCT/SE0MOMD3- Y] }
ethylc arbamate; 5 4-{[3-(7-{2-[4-(ten4lput oxy)phenoxy] et hyl)

11 (oo 7 2 PTGy i PR Bt Y ERA TR oo
53(?31][ QOPZ%Eﬁ?E}E)%%%)@ﬂBE - ﬂ_rgggzgn;ta: agabl cyclo[3.3.1 ] non-3-yl] lo
propyl }sul f qogl ¥ m@%émbgy%héuﬂsﬁzwdl i é 949{% -3, 7dlaza21c]yclor¥ 3.1 T

12a]pyr|d|n2yrrethy - xa- I cyc

et hoxy } lS(ﬁbhiﬂﬁ?l_/}@ﬁbeﬂ)Benfbdl&ﬂé7 { 2-[4-(tert-bu toxy)phenoxy]
et hyl }-9-oxa-3 -d 1aza b icyclo [3.3.11. non-3-yl)ethoxy]

i sopht has onidt(3i-{B[2-13, 34-dlhgidf5*1Li%ﬂzﬁdldknﬁﬁlyﬂ)-zloxoetb 1]- 9-oxa~3 7 d1—
H pyrazol -1-yl)ethyl]-9-oxa-3, 7-di azabi cycl o- % non- et hoxy)
i sopht hal Oﬂlﬁtﬂbltﬁ‘;lOFB (341—]non—3-yl}propoxy)bcnzomtrﬂe '
{7-12-(1H i m dazol - e@ﬁ llphg oxa- 3, 7-di azabi cycl0[3.3.1 ] non-3-
yl }but yl ) beAz@nr{%- [2—!(% 6-@111{ ¥ nmﬂa}_@ethylethyl] 9-oxa-3,7-diazabicyclo-
1, 2-a] pyridin-2-yl net { )-9-o0xa-3, 7-di azabicyclo[3.3.1 ]- 20
non- 3-yl | bu@ﬁ}ﬂ@ﬁﬂtﬁw Yethaxy)benzomitrile, (2 - phenoxyethy 1)- 9-oxa-3
3.1]. non-3 - benzonjtrile

e Zyﬁsé Tl irbraA- oo pyi Ay i 2biel dpbgnperia- 6yl &l o-

[3[3 (17 ?2 diézrlﬁlcgpltoiéﬁfﬁq n#]}’i RfﬂBﬂ’;‘/}abeE%WFm}e 9- oxa- 3, 7- di azabi cycl o-

L T KR S B promy 3 a3 1 ) 1 -

non- 3-yl }prﬁBB)sY}ll}E%?éyrﬁﬁlhEFe, 1 6 APR 2004
N-(tert-butyl)-N'-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl}ethylurea;

15 tert-butyl 2-({7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}methyl)-1-pyrrolidinecarboxylate; ‘
4-{[3-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3. 1Jnon-3-y)propylJamino}-
benzonitrile;
4-[(3-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-

20 yljpropylamino]benzonitrile;
tert-butyl 2-{7-[2-(4-nirophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate (m/z = 437);
tert-butyl 2-[7-(2-{4-[(methylsulfonyl)amino]phenoxy}ethy!)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethylcarbamate; |

25 {tert-butyl 2-{7-[2-(4-aminophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate;
4-({3-[7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl]propyl}-

amino)benzonitrile; or



WO 01/ 28992 PCT/ SE00/ 01994 144 4-(3- { 7-[2-(4-nethyl phenyl)-2- oxoetﬁ*tymiﬁ 2004
-9-o0xa-3 , 7-diazab icyclo[3.3.1] - non-3-yl } p ropoxy)benzonitril'e;
4-(3- {7-[2-(4-net hoxyphenyl)-2-oxoethyl]-9-oxa-3, 7-diazab icyclo [3.3.1 ]
- non- 3-yl } propoxy) benzonitrile; 5 4-(34$7-[2-(2, 3-di hydro-|

, 4- benzodi ox4 1} Rd@ei Y. dxod diz. : ol 4. ]non-3
-yl} p ropox)qg/-)%ﬁgz%’r?iz?ri I e?p%- (2- P@%ﬁ?go)(?z{zg? dﬁéﬁ@lcy@bﬁ@,_ﬂﬁ]é’n 3
6- di met hyl p “]g»@p Paniigb 4mvdd, - 9-oxa-3 , 7-d iazabicycl o-
[3.3.1] non-?f:‘y } )gt}ﬁoxy) enzonitrile;
4- (3-{7-[ 2- oxo0- 2- (3-0x0- 3, 4-di hydro- 2H 1, 4- benzoxazi n-6=yl) et hyl ] - 9- oxa- 10
, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } propoxy) benzonitrile; tent-butyl 2- { 7

3- (4- cyandifhendphapmapsuticil Sraxdation intladingzadompywidas defindd in anpon- 3
| } ethylcarbama te; N ' _ )
en- but yl ) -ate O2-Claims- | 40 caropadmostydep vady la] pRanmzcedticalty-azedpitableycl o
.1 ] non-3-yl} ethyl)urea; 15 tert-butyl
7- [ 2- (4-asljavansheesn) ostcRTINgI- 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] -
3-yl)nmethyl)-1-pyrrol idinecarboxyl ate;
3-(7-benzyl - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) propyl ] am no} -

wr—r\<|—|

n
.3
- ({
on-
-{[3-(7-1

nzonitril

[

( |3 {7-] 3?(64 p@aﬁgmﬁqeﬁgfﬂr g‘&??]’mgpgxé@?,“ﬁ?dii%z%i piRphyfaxig orjthéon- 3-
RILEIEpSA ——— ——

on- 3-yllet : mz = 437); tert-butyl
2-[7-(2-{4-[ n(g%ggﬁﬁﬁéiyl ) am no] phenoxy} ethyl)-9-oxa-3, 7-
di azabi cycl o[ 3. 3. 11non- 3-yl ] et hyl carbamate; 25 tert-bury!

2-{7-[2-(4-am nophenoxy)ethyl] -9-oxa-3,7-di azabicyclo[3.3.1]- non-3-yl}
ethyl car baned®; A4-ddudpdutrd 26 @RHh&d |ih Ay bn®-dP*@ladmé - PitgdZapirsy ek@la3- 3 1 ]
non-3-yl]propy[} -
pharmaceutical.

e

DNSPUQDN—'AI W

15 38. A compound as defined in any one of Claims 1 to 34 for use in the

prophylaxis or the treatmment of an arrhythmia.

39. The use of a compound as defined in any of one Claims 1 to 34 as
active ingredient for the manufacture of a medicament for use in the

20  prophylaxis or the treatment of an arrhythmia.

40. The use as claimed in Claim 39, wherein the arrhythmia is an atrial or

a ventricular arrhythmia.

PA)
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4- ({3-[7-(3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nont @AP@ 2004
] propy | } amino) b e nzamid e . 351 A pharmaceuti cal -formrul ati on

i ncluding a conpound as defined in any % one of Jains 1 to 34 in

adni xture wi4th A pracessfonthe praparatiarepf asvmpound of dermulai ] aedefined isarri er .
36. A pharmaceutical forrmulation for use in the prophylaxis or the

t r eat ment ofcbﬁﬂa]rwb}‘thlﬁﬁ)mlpfﬁgﬁpri sing a conmpound as defined in any one 10
of Clainms 1 o 34.. 37.. A conpound_as defined in any one of Clains 1 to 34
for use as &2 WW&G@L&FQ@PQUE@O gﬁ’mu‘éc;ﬁpound as defined in any one of
Caims 1 to 34 for use in the prophylpxis or the treatnment of an

arrhythm a. 39. The use of a genpewdjas defijped in any of one Clainms 1 to
34 as active ingredient for #dact ure/of a medi canent for use in the
20 prophyl axis or the treatnent yof an-g hm a. 40. The use as clained in
Claim 39, wherein the arrhythm/gfis aniatrifal\ or a ventricular arrhythm a.
25 1 6 APR 2001 146 g4. A prgeeqs forReheiprgparation of a conpound of

formula | as defined in d ai/h 1gwhi ch con3¥i ks (@) reaction of a
conpound of for rrul;@_l:)\oAl,I/NM
H

B

S\

Ré
s wherein R2, R?, R, R* to R%, A, B and G are as defined in Claim 1, with a
compound of formula III,
R:-L! III
wherein L' represents a leaving group and R' and R are as defined in Claim
1
10 (b) for compounds of formula I in which R' represents -C(O)XR’ or
-C(O)NR¥HR*, reaction of a compound of formula IV,

43 0
s R R41
R? R4
¥ R4 Rz N 0
R A/
o Lt v
G
N\

R4
wherein R?, R?, R*, R* to R*, A, B and G are as defined in Claim 1 and L'
is as defined above, with 2 compound of formula V,

15 R*.H \%



5 wherein R2, R3, R4, R41 to R46, A, B and G are as defined in Claim1l,
with a conmpound of fornmula Ill, RL-L' Ill wherein L' represents a1lgehRrA 1
group and R and R are as defined in Claim 1; to (b) for conpounds of
formula | in which R represents -C(OXR7 or -C(ONR8)RI, reaction of a

conpound of {deraihaR¥VieprSsehid R Mapr R T2 ﬁgl Rblsaél R4I"{3§.ﬁ1 X% afs B and G
ned above a

are as defined in daiml and L' is as defl corrpound of
formula V, I1defiizelt i ¥lalmol;APR 1004 5 147 wherein R24 represents -XR7 or
-N(R8)R5d and R', R7, RS and X are as defined in daim1; (c) for

conmpounds m(a)hfurhcﬂnpoandemnbmchCRO)mpwsBﬁns ‘@@TN(‘PDR@f rRacticHRguRd of

formula fl, as defined above, with a conpound of formila VI, R8-N=C=0

wherein R8 |@0mp0mﬂ bfiatmiuia @, aisdefiped dpoveaeith arcond C@D@%@Mﬂﬂl@f\ﬂf ormul a
VII, VI O RA3 A .R41 VII wherein Rl and R4' to Rob are as defined’ in

Caim1, Swith a corrpouRﬁI-NFFC 0 VI
wherein R® is as defined in Claim 1;

(d) reaction of a compound of formula VII,

o 9
s RY R#1

R4

N R48 R4z N— R
H™

Vil
wherein R' and R* to R* are as defined in Claim 1, with a compound of

10 formula VIII,
RZ

Rajl\A——- L2

B
Vil

C\

R4
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 A represents CH, and R?
t5  represents -OH or N(H)R", reaction of a compound of formula VII, as

defined above, with a compound of formula IX,



10 formula VIII, R2 R3 A-L2 B V111l R wherein L2 represents a | eaving
group and R2, R3, R4, A B and Gare as defimed in daim1; (e) for1ﬁAPR2[}UL
conmpounds of formula | in which A represents CH2 and R2 15 represents -CH
or -N(H)R14, reaction of a conpound of M8rnmula Vi1, as defined above, with
a conmpound of forrmula IX, 1 6 APR 2006 148 Y R3 B Ix R4 wherein Y
represents 0 or N(R14) and R3, R4, B and G are as defined in Claimal,;
(f) for conmpounds of formula IR B represents -Z-O, reaction of a
5 conmpound of forrmula X, x z OHwlerein R, R2, R3, RA1 to R, A and Z are
as defined in Daim1, with a coRpound of formula XI, OH xi

X

N

R4
wherein Y represents O or N(R™) and R?, R*, R, B and G are as defined
in Claim 1;
(f) for compounds of formula I in which B represents -Z-O-, reaction of a

5 compound of formula X,

\
OH
wherein R!, R%, R*, R¥ to R%, A and Z are as defined in Claim 1, with a

compound of formula XI,
OH

G Xl
R4
10 wherein R? and G are as defined in Claim 1;
(g) for compounds of formula I in which G represents N and B represents
-Z-0-, reaction of a compound of formula X, as defined above, with a

compound of formula XII,
L2

N XIl
Rd



R4 10 wherein R4 and G are as defined in aim1l; (g) for conpounds of
formula | in which Grepresents N and B represents -Z-O, reaction b AR 200
conmpound of forrmula X, as defined above, with a conpound of formula XlI,
16 APR 200t 149 wherein R is as defined in Claiml and L2 is as defined
above; (h) fQheROYSHS dOfinddi@ladm! 1 bfid WH; ts -OR13, in

whi ch R13 represents C,-g[{glliyﬁ -E- aryfi \ghig%%{%?@?ggﬁai on of a conpound
of fornula (h)ifor ehingbufids 6£ PSrRRANTSinrhivht R? fe egeqﬁfr@wf ihQ% K, S
Rl 3a0OH Xl I1 (I\}\l/%er ei nmnga represents Cl al kyl, I% aryl or -'I%?Heltingqgnd E and
Het 6 are as regeésensdC| falCyRi-B-dryl 6F }Efldetsc esmRaun T 2forhpéund 8f Forl ich R2
represents -OR13, in %l?ﬁ R13mrepresents C, al kyl, -E?aryl oror{ﬂgllmt&
reaction of IaincwhivhuRtreptedearsn@HawithG ddponnd/oRforvhgs M R, R3, R4, R4l
to R A Band Gare as defined in aim1l and L2 is as defined above,
with a conpound of forRIHGHXI 11, as defined above: (XJIIfor compounds of
formula I in which 5\’2 represents -E-NH2, reduction of 15 a conpound of
formula Xv, waerem R'S represans £, 3 aikylwHBrasyhoRE-HraS, 43¢, ERsll Het'R46as A, B, E
and G are as, defined_in Caimi1;

defined in Claim 1;
(i) 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
10 XIV,

|2

XV

R4
wherein R!, R?, R*, R* 10 R®, A, B and G are as defined in Claim 1 and 1.2
is as defined above, with a compound of formula XIII, as defined above:

(i) for compounds of formula I in which R? represents -E-NH,, reduction of

15 acompound of formula XV,

b AY

RA



(k) for compounds of forrmula | in which R2 represents -E-N(R14)R' S,

wherein R14 represents Cl-6al kyl, -E-aryl, -E-Herb, -C(OR 6a, -C(O}GRIFRML
-S(O 2R 6C or -C(ONRL7')R 7b, reaction of a conmpound of formula | in 5
which R2 represents -E-N(H)R15 with a cb®pound of fornula XVI, Rld4a-L' XV
wher ei n Rl4awhepieREnR3, Ri-R*abiBF, A, B,aF nhd G Erdies 6efined D) &14im 1:0( O) OR 6b,
-S(O 2RI 6¢c or -C(O N(R1l7a)R17b, and R sa, Rl6b, Rl6c, Rl7a, Rl7', Het6 and
E are as defk)nft compoands lofafiermulai § ias whith ndY reprasents1 cENR DB,
conmpounds of formula | in which R2 represents E NéR‘ i%O)N(H)Rl?a,
reaction of whersip&ihaepresenss fyls alkyli nEvaryt hBREets e @3RI, s-CEO)QRYRLS with
a conpound of fornlycl a XVl R'-NSC=0 XVII wherein Rl7a is as defined in
Caimil; 15 )R esmbdChdRo IR or miseatieniof uhosmpoendy epfesenlas] in

-E-EN(H[C(O]2NH2, . reaction qf gpaynd of fornula | in ich R2

r epr esent’s -‘Eﬁmz W@M‘?é@(@ﬁrg'l};@ﬁﬁ?di“ﬁ Hépﬂwnau&f%ﬁﬂﬁ%xgg, of fornula I
I n which R2 represents H-ai-lN(l—DC(NI—D NH2, reaction of gqcorrpound of formul a
I in which R2 20 repr&sents -E-NH2 with a conpound BIf or mul a XV,

o def ! :e\dlj;ba%%r&})%/ 5 BBrRR R BT P T R Het CORER oD "?efg '
-OR' , [ [ 7 ®) 16a 6 a vl 7 )
reacti 1)2 of I-goggggoégggﬁgﬁgéﬁlf z(:grﬁﬁmﬂ) gﬁ q{I ?1 %1?23%{&2 @Zp?@ggﬁé - gvilt h a

compound of 5reOfshEfthetf!itt CRih IPadPTXixad dBifERBONS 151

10 () for compounds of formula I in which R? represents
-E-NR™)C(O)NH)R'™, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XVII,

R'".N=C=0 XVII
wherein R'™ is as defined in Claim 1;

15 (m) for compounds of formula I in which R? represents
-E-NH)[C(0)],NH,, reaction of a compound of formula I in which R?
represents -E-NH, with oxalic acid diamide;

(n) for compounds of formula I in which R? represents
-E-NH)C(NH)NH,, reaction of a compound of formula I in which R?
20 represents -E-NH, with a compound of formula XVIII,
RPO-C(=NH)NH, XVl
or an N-protected derivative thereof, wherein R* is as defined above;
(0) for compounds of formula I in which R* represents -OR", in which R"
represents -C(O)R'®, -C(O)OR™ or -C(O)N(R'*R'™, reaction of a

25 compound of formula I in which R? represents -OH with a compound of
formula XIX,

RPb.L3 XIX



wherein R'b represents -C(OR'", -C(OOR16b or -C(ONR17a)R176, L3

represents a | eaving group and Rl ba, Rl6b, Rl7a and Rl7b are as def i heAPR ,1,0(][»
Claim1; (p) for conpounds of formula I in which R2 represents H or -COH and
R3 5 represents H, reduction of a corrppynd of formula | in which R2 and R3

E\Eg?tﬁggat;eﬁgﬁg?%ugst | {e@%’?{?ﬁ cor’re 430]‘ Tloior%@m or’n{n al in
For compoundieraeils Bl iy QW%@%“S%‘“ %%#@Sﬁ‘f‘ﬁﬁ"%ﬁ@%%éinﬁ?

-J- and B regp LRI S -N(R2)-Z- (wherein -N(R20) is attached to the carbon
at om bearlng R2 and R3), reaction of a conpound of fornmula xx, xx H-N 1

R2 15 wher ei p)Ror &np&itadsieDforttila ToinkwhaRdRY rése f Crai m 1,
with a corrpg)und of f%r mula XXI, Z xxi R wherel Ri&ﬁquﬁr? %re as defined

in Caimsl argprésknts }ESraﬁt:naﬂd)fammpo&n@ ﬁPﬁrﬁﬁwl%th(&) RE QfpdCcRAPOUNdS

of formula | in which A represents C2 al kyl ene and t oget her
represent =Otogetmetrepresefit & onpound of formula VI, as defl ned above,
wi th a conmpound of formula XXI1, O

(@) 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 appropriate halogenating agent;

10 (r) 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

XX,

15 wherein R!, R?, R*, R®, R* to R* and I are as defined in Claim 1, with a

compound of formula XXI,

/L2
2

XXI
R4

wherein R*, G and Z are as defined in Claim 1 and L? is as defined above;



B Z~-k XXII 5 wherein B, Gand R4 are as defined in Claim1l; (t) f%rE 2001
conpounds of formula | in which R represents -C(OXR, -C(O NR8) erR
-S(0O 2R9, reaction of a conmpound of fornula XXIIl, XXIIl wherein R a
represents -C(OXR , -C(ONR )R d or 18 0O2R9 and R, R, to R8, R9 and
R41 to R46 afsp fows comipourds of f@inmilm Ilirandidlp A sepreseles i Geallybaneeand Wit h a
compound of fornmula XXIV, R2 R3 B_XXiv wherein RRR R Rd, A B and O are as
defined i n Gird R? toggthyr fapresenhpsolndeacsion of maompound ehfermaula VII, as

oxabi spi di ne-ni trogen N-oxide 15 derjyatives, oxidation of the

cor r espondi ndeftnedbayvedwils meempeed of famuaX®Hoondi ng conpound of formul a
I; (v) for conpounds of fornula I ich are C -4 al kyl quaternary ammoni um
salt derivatives, in which the al k)l group is attached to a oxabispidine 1
6 APR 2004 153 nitrogen, reaction}f at the oxabi spidine nitrogen, of a
correspondi ng conpound of for h a compound of formula XXV, R25-L4
XXV wherein R2S represents---@-4 alkyl and L4 is a |leaving group; s (w
for conpounds of forrmula I in ich R representsg, - C(OXR, -C(ONR3R
or -S(0O) 2R9, dehydrative cycIG' {on of conpound I formul a XLV [, XLVII

R4
s wherein B, G and R* are as defined in Claim 1;

() for compounds of formula I in which R' represents -C(O)XR’,

-C(O)N(R®»R™ or -S(0),R?, reaction of a compound of formula XXIII,

R43 Q R#!
Ras Re2
12 XOCIH

L2 N

wherein R™ represents -C(O)XR’, -C(O)N(R®HR* or -S(0),R® and R¥, R’,
10 RE R® and R to R* are as defined in Claim 1 and L? is as defined above,

with a compound of formula XXIV,
Rz2

R’—7LA—NH2

B
XXV

=&
wherein R?, R, R, A, B and G are as defined in Claim 1;
(u) for compounds of formula I which are oxabispidine-ﬁitrogen N-oxide
15  derivatives, oxidation of the corresponding oxabispidine nitrogen of a
corresponding compound of formula I;
(v) for compounds of formula I which are C,, alkyl quaternary ammonium

salt derivatives, in which the alkyl group is attached to a oxabispidine



to wherein A, B G R, R2, R3, R4 and R4' to R46 are as definedin%gn}
1; (x) conversion of one R4 substituent to another; (y) introducti dJ R 004
one or nore (further) R4 substituents to the aromatic ring; or 15 (2z2)
deprotection of a protected derivative of3 a conpound of for rrul a | as
defined in Caiml. 42 nd_of, .f or.mul a whi .ent

0E 0 R0 " asPbeting Tactiong oFP HHE o RANTSHIIE ShilrokRa G ooy SoPOBRDRAT 1 o
Ny asent o o CHiouRd ‘f’rfaﬁ%%?e&ipr%@eﬁﬁﬁgﬁ%ﬁﬁﬁlglﬁﬁ%re”zsb%drep? esent s

Hor C _6 alkyl; and/or 1 @2APR 2004 154 R4 is absent or resents one to
three hal o, net hyI met hoxy or nitro groups 43. A conpoun S clainmed in

Claim42, wh i 25 t -
4- ?hlmor ophen?flfér R?O;rrggﬁééﬁtﬁ @llfzﬂk?%m?d Ei'e Ifiqeélﬂﬂng(tﬁr%ox?/‘phenglr 2- or
4- ni t r ophenykw) 2fdt, @ohfpoﬁﬁwydfpff@ﬂmhlaorl nyn@ﬁh:%t IR eaeREREY.C

compound as clainmed in Caim43, wherein R2 and R3 bo to re reseﬁt H R4

i s absent andCRO)NEHRIenirs -S(BWRS idehy@ehtblee yylclisétfon Aoﬁ%hgﬂﬂﬁ: dofoff or mul a

1, as defined in Gaim4l, or a protected derivative thereof, optionally
in the f orm ébrmaulaaXi.Vdhd/ or a solvate. 15 4 6. A conpound as clained in
Clain 4 5, wherein R4z to R46 all represent H;

HO R®
RY R

, XLVl
R—N N-A R

10
wherein A, B, G, R!, R%, R?, R* and R* to R* are as defined in Claim 1:
(x) conversion of one R* substituent to another;
(y) introduction of one or more (further) R* substituents to the aromatic
ring; or

15 (2) deprotection of a protected derivative of a compound of formula I as
defined in Claim 1.

42. A compound of formula I in which

R' represents -8(0),R®, wherein R® represents optionally substituted phenyl;
20 R" 10 R¥ all represent H;

G represents CH;

A represents a direct bond;

B represents a direct bond,;

R? represents H or C, alkyl;
25 R’ represents H or €, alkyl; and/or



G represents CH, A represents a direct bond; B represents a direct ngg' 00
20 RZ represents Hor C .6 alkyl; R3 represents Hor C -6 al kyl; and/ %&

i s absent or represents one to three halo, nmethyl, nethoxy or nitro groups
25 47. A conpound as clained in Caim463 wherein R2 and R3 both represent

H and R4 i sRAbigestisenfhr fepresanesitmeaty thraenBalol eyl ORftRéxylori firg?5 to
47 wherein the salt is a hydrochloride, sulfate, or "hem sulfate salt. 1 6
APR 2006 155g#supsA conpound as claimed in Caim48, wherein the salt is a
di hydrochloride. 5 50. A conpound as clained in Caim49 wherein the salt
Is a dihydrochloride hydrate. 51. A conpound as clained in Caimb50
wherein the hydrate is a hem hydrate. Jo 52. A conpound of fornula IV, as
defined in @xi mMeompound msatlaimesdin Gdainyap| weherbir ROfreprasents 2 wrppund of
formula VII, as defined in Claim4l, or a protected is derivative thereof,
provi ded % hafluprophsasl,ngl- représhiropko)l 2 RY;bramepdienylRo 4-meprydstemys,
unsubstituted phenyl. 54 A-_conpound of fornula X as _defined in C aim4l,
or a protect éuncexyphanie t?rer ¥t . %oitrophenyl,  2,4,6-trimethylphenyl  or

unsubstituted phenyl.

44. A compound as claimed in Claim 43, wherein R?* and R® both

10 represent H, R* is absent and R® represents unsubstituted pheny!.

45. A compound of formula II, as defined in Claim 41, or a protected

derivative thereof, optionally in the form of a salt and/or a solvate.

15 46. A compound as claimed in Claim 45.wherein
R*' to R* all represent H;
G represents CH;
A represents a direct bond;
B represents a direct bond;
20 R? represents H or C, 4 alkyl;
R’ represents H or C, 4 alkyl; and/or
R* is absent or represents one to three halo, methyl, methoxy or nitro

groups.

25 47, A compound as claimed in Claim 46, wherein Rz and R* both

represent H, and R* is absent.

48, A compound as claimed in any one of Claims 45 to 47 wherein the

salt is a hydrochloride, sulfate, or hemisulfate salt.



55. A conpound of formula XIV, as defined in Caim41l, or a protected
derivative thereof 56. A compound of formula XV, as defined in O ai th644PR 158!
a protected 25 derivative thereof. 57. A conpound of forrmula XX, as
defined in Gaim4l, or a protected derjsyative thereof. 1 6 APR 200 156 5
10 15 58. A conpound of formula XXIIl, as defined in Caim41l, or a
protected derivative thereof, provided that L2 does not represent iodo.

59. A conpou Oof 5 f X oj-ected derivative_ thereof, wherein
Rais as deﬁ%ﬁe i ?16 gﬁ%%gaﬁg%élm OE afe Fhgem nbg saltoisian 1.

60. A conpourdgih@drobfidrde XLII, Ria N R4 XLII R45 or a protected derivative
t hereof, wherein the conpound is enantionerically (or diastereonerically)

enriched at the carbon atons to which the substituents R43 and R44 are
attached, R is as defined in aim4l and R41 to R46 are as defined in

Caiml| 63. Arotess undhas peppmeadt [N Ce4; 0 ofp . forula XXI1I,
as defined in daim4l, wherein L2 represen]L'P{sjl ‘%arg},?llé Pcﬁh%:o%ri Bed

reaction of dahyinopbloritieofiydraterul a XXXI X as defined in Caim59 with a
hal ogenati ng agent.

51. A compound as claimed in Claim 50 wherein the hydrate is a
hemthydrate.
10

52. A compound of formula IV, as defined in Claim 41, or a protected

derivative thereof,

3. A compound of formula VII, as defined in Claim 41, or a protected
15 derivative thereof, provided that R' does not represent -S(O),R’, wherein R®

represents unsubstituted phenyl.

54. A compound of formula X, as defined in Claim 41,o0r a protected
dertvative thereof,

20
55. A compound of formula XIV, as defined in Claim 41, or a protected

derivative thereof.

56. A compound of formula XV, as defined in Claim 41, or a protected

25 derivative thereof.

57. A compound of formula XX, as defined in Claim 41, or a protected

derivative thereof.



20 62. A process as clainmed in Caim61,wherein the hal ogenating agﬁné w
tri phenyl phosphi ne or bi s(di phenyl phosphi no) et hane conbined with a APRZ004
hal ogen. 1 6 APR 2006 157 63. A process as clainmed in Caim62, wherein the
hal ogen is iodine. 64. A process for thev\ﬁ eparation of a conmpound of
formula XXXI X, as defined in Caim59 Sch conprises reaction of a
conpound of fornmula 5 XLII a§ def,i ned |n Caim60,wth water. 65. A
process as cl aiff%edAi sprapend af formlp LRI al%‘i’q{@e@dﬁp@]ﬂf@s%a‘m#ﬁm’fﬁm&@

XXXI X and XLI | ents §3s as claimed in
Gaim 65, wherdrivady e BRrFEl e BRCE ot adieptoefitiBinenyl - 67 A
process as clained in any one of Clains 64 to 66, wherein the reaction is
carried out in the presence of an acidic catalyst. 15 68. A process as
claimed in O aigy 64 codshaidiof foematd MCXEEt al yst is sulfuric acid. 69. A
process for the preparation of a conpound of formula XLII, as 20 clained
in Aaim60 or as defined in glal O (Rdi m 66, which conprises
reaction of a conpound of RfPor 3 R4 3 Iﬁazs XLIW R41 wherein the wavy
bond i ndi cates opti onal S- ed R steregghgm stry at the
asymmetric carbon atom and 84' , re as 25 defined in daiml and
L2 is as defined in O aim 4% :

5

or a protected derivative thereof, wherein R' is as defined in Claim 41 and

R* to R* are as defined in Claim 1.

60. A compound of formula XLII,

R42 Q R48

Ra4
Ri2——N XL

R‘” R45
10 ©

or a protected derivative thereof, wherein the compound is enantiomerically
(or diastereomerically}) ennched at the carbon atoms to which the
substituents R** and R** are attached, R'® is as defined in Claim 41 and R*!
to R* are as defined in Claim 1.

15
61. A process for the preparation of a compound of forrhula XXI11, as
defined in Claim 41, wherein L? represents halo, which comprises reaction
of a compound of formula XXXIX as defined in Claim 59 with a
halogenating agent.

20
62. A process as claimed in Claim 61,wherein the halogenating agent 1s
triphenylphosphine or bis(diphenylphosphino)ethane combined with a
halogen.



formula XLIV, R aNH2 XLIV 1 6 APR 2006 158 wherein the conpound o
formula XLIIl is enantionerically enriched at the carbon atomto \/\Hlﬁ:ﬁpﬁmﬁ

R43 substituent is attached and RIBis as defined in Caim4l. 5 70. A
process as claimed in C aim&69, wherein tﬂjg reaction is carried out in the
presence of a base. 71. A process as claimed in daim70, wherein the base

I s sodium hydroxide. 10 72. _A as cl n.a one, of Clains 69
to 71, wherein fhe ﬁpprgeggsaslcga éﬁ’é‘ﬁi‘t 6?:’!"% “pt:hég@ ngf iQ@iNgr as
sol vent .
64. A process for the preparation of a compound of formula XXXIX, as
defined in Claim 59, which comprises reaction of a compound of formula

5 XLII, as defined in Claim 60, with water.

65. A process as claimed in Claim 64, wherein, in the compounds of

formulae XXXIX and XLII, R" represents -S(O),R’.

10 66. A process as claimed in Claim 65, wherein R’ represents optionally

substituted phenyl.

67. A process as claimed in any one of Claims 64 to 66, wherein the
reaction 1s carried out in the presence of an acidic catalyst.

15

68. A process as claimed in Claim 67, wherein the acidic catalyst is

sulfuric acid,

69. A process for the preparation of a compound of formula XLII, as
20 claimed in Claim &0 or as defined in Claim 65 or Claim 66, which

comprises reaction of a compound of formula XLIII,

raz O
L2
\PA\% XL
R

wherein the wavy bond indicates optional R-, S- or mixed R- and S-
stereochemistry at the asymmetric carbon atom, and R*', R*, R* are as
25 defined in Claim 1 and L? is as defined in Claim 41,with a compound of

formula XLIV,
R'"NH, XLIV
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wherein the compound of formula XI_III is enantiomerically enriched at the
carbon atom to which the R*’ substituent is attached and R'* is as defined in

Claim 41,

70. A process as claimed in Claim 69, wherein the reaction is carried out

in the presence of a base.

71. A process as claimed in Claim 70, wherein the base is sodium

hydroxide.

72. A process as claimed in any one of Claims 69 to 71,wherein the

process is carried out in the presence of water as solvent.



