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TREATMENT OF CARDI AC ARRHYTHM AS Field of the Invention 5 This inve B

rel ates to novel pharmaceutically useful compounds, in particular
conmpoundsWH0GM08r e useful in the treatnment of cardiac ar riyI/AR0088254i O
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10 Background and Prior Art

Cardiac arrhythmias may be defined as abnormalides 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

15 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 rafe (i.e. bradyarrhythmias
(slow) and taéhyarrhythmjas (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
dmgs_may be defined as drugs which prolong the trans-membrane action

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



or froman increase of inward ion currents) and refractoriness, w thout
affecting cardiac conduction. One of the key di sadvantages of hither? ® N0V 2003
known drugs which act by delaying 5 repolarization (class IIl or

otherwise) is that they all are knomn to exhibit a unique form of
proarrhythm a known as torsades de porntes (turning of points), which may,
on occasigynfioe fam alcredseont tinavasdi lan eurtenss)y ahd forinashe wWikBOusi sat i on

of this phenonmenon (which has al so been shown to be exhibited as a result
of adm niaffectingardiac aonductiafl.ac drugs such as to phenot hi azi nes, tricyclic
antidepressants, antihistamnes and antibiotics) is a key problemto be
solved in the provision of effectlve antiarrhythmc drugs Antiarrhythmc
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Known bi s ,hyp@%ﬂﬂw%@fcgﬂ%ﬁ a@@rmfra;amag;dmmwbm

(13- et hyl="7- enzoyl o di aZzabicyclo(3.3. 1 nonane)
tedi sam | %,@img CYE!RR ) has also been shown to be

(cycl opentane- %tﬁﬁl %P tlﬁfagzgg?ﬂé%égd% %{cﬁonane) SAZ-VI'1-22 (3- (4-

chl or obeng@ybited -dss a- ReQY | of3, abmindstedticy cob[ tbBcdriimenatrays SH- W51 -
(3-benzoyl - 7-i so- propyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane), GG V-13 (3- [4 25
(1H i d noihmimbsanzmyb]lc antidepyessauyts; andhistaminbs a;zdlm[ubl(mCS) ihdnane) ,
KMC-1V-84 (7-[4"-(1Him dazol o- 1- yI)benzenesquonyI] 3-iso-propyl -3, 7-

di azabi cyleyoptobleh o denobved in/thedpevisipaafteiTestive aptaghythyaicdrugs.

am nobenzoyl ) - 7- benzyl - 3, 7-di azabi cycl 0(3. 3.1 } nonane). 2 7 NOV 2003

Antiarrhythmic drugs based on bispidinés (3,7-diazabicyclo[3.3.1]nonanes),
are known from inter alia international patent applicaion WO 91/07405,
15 European patent applications 306 871, 308 843 and 665 228 and US patents
3,962,449, 4,556,662, 4,550,112, 4,459,301 and 5,468,858, as well as
journal articles including inver alia J. Med. Chem. 39, 2559, (1996),
Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994) and Anal.
Sci. 9, 429, (1993). Known bispidine-based é.ntiarrhythmic compounds
20 include bisaramil (3—methyl-7-ethyl—9a,4'-(C1-benzoyloxy)-3,7_-
diazabicyclo[3.3. I]uouane) , tedisamil (3’,7'-bis(cyclopropylmethyl)spiro-
(cyclopentane-1 ,9’);3 ,7-diazabicyclo[3.3.1]nonane), SAZ-VII-22 (3-(4-
chlorobenzoyl)-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane), SAZ-VII-23
(3-benzoyl-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane), GLG-V-13 (3-(4-
25 (1H-imidazol-1-yl)benzoyl]-7-iso-propyl-3,7-diazabicyclo[3.3.1]nonane),
KMC-IV-84  (7-[4'-(1H-imidazolo-1-yl)benzenesulfonyl]-3-iso-propyl-3,7-
diazabicyclo[3.3.1]nonane dihydroperchlorate and ambasilide (3-(4-
aminobenzoyl)-7-benzyl-3 7-diazabicyclo[3.3.1]nonane).



WO 00177000 PCTI SEQCQ 01254 3 W have surprisingly found that a novel group
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preferably class Il el ectrophysiological activity, and are therefore
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Di scl osure of the Invention According to the invention the
corrpoundsveg g)rrml al,, R R7\ B R$ 0 wherein Rl and R - .i‘ndependently
represent WE Beve sugpmsinglyofopnd, tagtra )wengl group s of o yéspidineshased
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one or mﬁﬁaﬁ&%o@kﬁdhc%%\ﬁ%g 4 represents H, Cl_12 al kyl, Cl1-6 al koxy

(which latter two groups are i optionally substituted and/or term nated
by ones or nore substituents | selected from-OH halo, cyano, nitro, Cl-4
al kyl and/or C1-4 al koxy), 27NOv2003 WD 00177000 PGT/ SEO0/ 01254

Disclosure of the Invention

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

10 R3

wherein

R' and R? independently represent H, C,, alkyl, OR® or N(R¥R¥, or
15 together form -O-(CH),-O-, -(CHy);-, ~(CH,),~ or -(CHy)s-;
R?, R* and R™ independently represent H or C, ; alkyl;

R’ represents H, C, 4 alkyl or, together with R“, represents C, ¢ alkylene

(which alkylene group is optionally interrupted by an O atom and/or is
20 optionally substituted by one or more C,; alkyl groups);

R* represents H, C,,, alkyl, C, alkoxy (which latter two groups are both

optionally substituted and/or terminated by one or more substituents

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



-(CH2)g-aryl, -(CH2) oxyaryl, -(CH2)g-Het' (which latter three groups are
optionally substituted (at the -(CH2),,- part. and/or the aryl/Het' ZoANBY 2003
by one or nore substituents selected from-0OH, halo, cyan, nitro,

-C(O R 4y0008t60bOR', -N(H) S(O 2R'a, C1_6 al kyl and/or C 4 dr&ediei2
-(CHl)gN(H)C(O)R8 -(CH2) gS(0) 2R8, - ( QC(O)R8 - (CH2) gC( O) OR8, -

- (CH2) gC( O N( R)R8 or }g))get her with presents C3.6 al kyl ene (which

al kyl ene= HBD@ aryl, ﬂg gPKyanyl ef@Hp}quCbﬁ“&idD Iﬁiﬂrﬁhéﬁ%l/géﬁuﬁ’ssal@pt ionally
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sul fur, _ ?"C&@N’&R?@U%ﬁ it9pattey with! RUeRp %S@n@rca?raﬂcﬁgné (WAicht uent s;

Rol , R42 R4 R46 i ndependent’l y" represe H'or G _3 alkyl; 20

R5 repre%ﬁt}ﬁl&nﬁ&b@;b&s oftioBaldy KnterruftBd by aN(RafriRbadpor ist ogridradly Wi t h RS,
represents =0; represents H, C 1.4 alkyl or, together with R5,

r epr esentsabstifited?P oneporement £,H, alkyb gedups);, -S( 0)2-C, _4-alkyl, -C(OR 4,
-C(O OR14, 25 - C(O)N(IR' $)R Sa or aryl (which latter group is optionally
substltutcpwpaﬁiﬂﬂéﬁio emin#.euobW;one or more substituents sel ected from

-OH, hal t O,R10, -C(Q N S | kyl
and/ dpac(j)_i ) r%Sresexq{s rI-? Cli( a?lﬁyl a (2w ich iattg}_l) gr(ou)p is ommnaf'lya y
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyano, nitro, -C(O)R™, -C(O)OR*, -N(H)S(0),R'"?, C, ¢ alkyl

and/or C, 4 alkoxy) or, together with R’, represents C;, alkylene;

R? represents H, C,, alkyl or, together with R®, represents C; ; alkylene;
15 Het' represents a five to twelve-membered heterocyclic ring containing
one or more heteroatoms selected from oxygen, nitrogen and/or sulfur,

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

R*, R%, R®, R*, R® or R* independently represent H or C, ; alkyl;
20
© RS represents H, halo, C,; alkyl, -OR*, -N(R™)R" or, together with R®,
represents %0;
R¢ represents H, C,, alkyl or, together with R’, represents =0;
R' represents H, C,; alkyl, -S(0),-C,4-alkyl, -C(O)R", -C(O)ORY,

25 -C(O)N(R¥)R™ or aryl (which latter group is optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,
nitro, -C(O)R®, -C(O)OR!, -N(H)S(O}R™, C,, alkyl and/or Cyg
alkoxy);

R® represents H or C,, alkyl;



al koxy); R13 represents Hor Cd, alkyl; 27NOv2003 wo oon7000 PCr/ SEQD/ O t
254 $ R 4 represents Hor Cl-6 alkyl; RL5 and Rls' independently rebd d§iil}
H or Cl-, alkyl, or together represent C3-6al kylene, optionally

i nt err upR05708h 0 atom 5 A represents a single bond, Cl1PGTSEBRNNIRSE,
-N(RLfi)(CH2)r or -Q(CH2)r- (in which two |latter groups, the -(CH,), -

group i s mtst t bi spidi ne nitrogen atom; B represents a single
bond, Cl.lg arle%lﬁgﬁ{g%-(%}edqﬁm17)-, -(CH2),S(Op-, -(CH2).,O (in which

t hree | atREramr R¥PSndédeadentik ¢ at h rbon atom
bearing R5 and RR6), - O)N?g?‘?a)e?r%}ﬂ%pv\!ﬁ?gﬁzlfaa?@r’%grtgg%@kfﬁéeﬂ}?%- group

i s attach@g alkyldie, optionallgtiarrbeped ng M0an8mR6) . - N(RL7) (O (CH2) " -,
-N(R1'")(CH2),, (in ich two latter groups, the N(RL7) group is attached
to the carbon atombearing R5 and R6) or -(CH2)nC(H) (OH)(CH2)n (in which
| atter group, the -(CH2)m group_is is attached to the carbon atom bearing
R5 and Re6);Teprascoisresugle bonde Gy, alkytenandN(RIDESISpdemtO§CHpr érent 0, 1,
2, 3 or 4, p represents 0, 1 or 2: R16 and R17 independently represent H
or Cl.4 avRigh two lagter gspuRentls B )al g5AUp Hr 9MachedHenr the bigpidise whi ch
groups are optionally substituted and/or term nated (as appropriate) by
one or ndPECEERSMhents selected from-OH, cyano, halo, amino, nitro,

Het 3, - U Bresents a single bond, C,., alkylene, ~(CH,),N(RY)-, -(CH,),S(0),-,
-(CHp),0- (in which three latter groups, the -(CH,),- group is attached to
10 the carbon atom bearing R®and R®), -C(O)N(RY)- (in which latter group,
the -C(O)- group is attached to the carbon atom bearing R* and R®),
-NRMC(0)YO(CH,),-, -N(R")CH,),- (in which two latter groups, the
N(R") group is attached to the carbon atom bearing R® and R%) or
-(CHy)C(H)YOH)(CH,),- (in which latter group, the -(CH,),- group is
15 attached to the carbon atom bearing R® and R%);
m represents 1, 2 or 3;
n and r independently represent 0, 1, 2, 3 or 4,
. p represents 0, 1 or 2;
RY and R' independently represent H or C,, alkyl;
20
R’ represents C, 4 alkyl, aryl or Het?, all of which groups are optionally
~ substituted and/or terminated (as appropriate) by one or more substituents
selected from -OH, cyano, halo, amino, nitro, Het*, -C(O)R'?,
-C(O)OR!, C, alkyl, C, alkoxy, -N(H)S(O),R, -S(0),RY, -OS(0).R®,
25 -NH)CO)N(H)R*, -C(O)N(H)R® and/or aryl (which latter group is
optionally substituted by one or more cyano groups);
Het’ and Het® independently represent a five to twelve-membered

keterocyclic group containing one or more heteroatoms selected from



-C(OOR', C1-6 alkyl, Ci-6al koxy, -N(H S(O 2R1$, -S(O2R19, -0OS(O,R2', 25
-N(HC(ONHR-1, -CCONHR" and/or aryl (which latter group is 377 NQV 2003
optionally substituted by one or nore cyano groups); Het2 and Het3

i ndependewOlog/7700pr esent a five to twel ve-nenbered het er ocypttSEaiAIYEs
contai ning one or nore heteroatons sefected from2 7 NOV 7003 WO 00n7000
PCT/ SEOQ' 01254 6_. oxygen,, nitragen d/or, syl fur, and which also optionally
i ncl udes Of¥8%t 1 lgég-—%idéﬁ%ﬂﬁ&he"’r@'}”%? spiepuerally mngludesenadt | v

r epr esent -6_ - R2'._and i ndependently represent H or Cl-6 al kyl
(opti onal ee'r'§ %Sggﬁg[gs’by cyano); and R10 and R' independently

represent piatps b0CL )] H .Cl1L.6 alkyl; R'a represents,
at each i rfltdi’vllld,l{jaglﬁB %c%ﬁ?@%@gnagﬁbéﬁ%fqﬁaﬁgﬂ a pharnaceutically _
accept abl @zugpi I ; j t: bot h
single boﬁdsgg%FRlﬂ%?e?gﬂﬁg%gFRﬁg% st?{ g’?&? 1@(%@%,&%%2“%% R6 do
not bo¢h b9 iyaasN tagd (b) when A represents a single bond, then R5 and R6
do not together represent =0; and (c) when R5 represents -OR '- or
-N(R13)R "-, then: (i) A does not represent -N(R16)(CH2)r or -0(CH2), -;
and/or 20 (ii) n does not represent O when B represents -(CH, ), N(RLl")-,

- (CH2), S( B'bandR" (imdependently represent, at each individual occurrence, H or

Ci. alkyl;

R'"* represents, at each individual occurrence, C, ; alkyl;

10

or a pharmaceutically acceptable derivative thereof;

provided that:
(a) when A and B are both single bonds and R’ is optionally substitated
15 aryl, then R’ and R® do not both represent H;
(b) when A represénts a single bond, then R> and R® do not together
represent =0; and
(c) when R’ represents -OR" or -N(R™¥)R®, then:-
(i) A does not represent -N(R%)(CH,),- or -O(CH,),-; and/or
20 (ii) n does not represent 0 when B represents —(CH,),N(R'")-,
-(CHp),S(0),- or -(CH,),0-,

which compounds are referred to hereinafter as “the compounds of the
invention”.

25
Aryl groups that may be mentioned include Cg,, aryl groups, such as
phenyl, naphthyl and the like. Oxyaryl groups that may be mentioned
include Cg,, OXxyaryl groups, such as oxyphenyl (phenoxy), oxynaphthyl



whi ch conpounds are referred to hereinafter as "the conpounds of the 003
I nvention". 25 Aryl groups that may be nentioned include C6-10 aryl 6?(“%32

such as napht hyl and the |like. Oxyaryl groups that
M B dase

mentioned 1nc e C6-1 oxyaryl groups, such as oxyphenyl (
oxynapht hyl 27NOvV2003 WO 00n7000 PCT/ 3E00/ 01254 7 (naphthoxy) and the

li ke. \hen(naphthoxyhaed, theiike. aWher pibstyugdoapsl ane arplofyepadbps atbst i t ut ed
by one to three substituents. Het', Het' and Het3 groups that may be

nent i oned Prgterably subssiited by emedprihres substituetiet er oat oms (sel ected fromthe
group oxygen, nitrogen and/or sulfur) and in which the total nunber of
atons in the ring system are between five and twelve. Het (Het', Het'- and

bi cyel Po. BEorbepcimpl HAouBouPh A ara e WenPIeWeacs ndncladeohastol i ny!
o 5 SRSt e, BB SR, i !
e o Yt 1 BRB e ok PRORRR Y T i SORMATOL1
Skl SO, KBl SR ol HEP) b PR
t et r ahydr okbokyypart§ wremgtic dndchdriieret idsd mé) besbitfyctiel ' HéRbodRYicbe
menti oned i nclude tetrahydropyranyl, isoxazolyl, benzodi oxolyl,
benzodi oxegranps thatdmtalyi bp heentioneWainchrieomorpholiny!, hdtiazolyl,bexaoivi,oned
' nel Udl% quiisg;:)zlzio?)}/il, birin%?i%?li,nq(ﬂhi:l;z%lli’nyl, phthalazinyl, purinyl, benzimidazolyl,
pyrimindinyl, piperazinyl, pyrazinyl, piperidinyl, pyridinyl, triazolyl,
imidazolyl, quinolinyl,  isoquinolinyl, dioxanyl, benzodioxanyl,.
benzodioxolyl, benzodioxepanyl, benzomorpholinyl, indolyl, pyrazolyl,
pyrrolyl, benzothiophenyl, thiophenyl, chromanyl, thiochromanyl,
15 benzofuranyl, pyranyl, tetrahydropyranyl, tetrahydrofuranyl, furamyl and
the like. Values of Het' that may be mentioned include tetrahydropyranyl,
isoxazolyl, benzodioxolyl, benzodioxepanyl and thiophenyl. Values of
Het® that may be mentioned include quinolinyl, isoquinolinyl,
benzomorpholinyl, benzodioxanyl, piperazinyl, indolyl and pyrazolyl.
20 Values of Het’ that may be mentioned include imidazolyl. Substituents on
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* and Het®) groups may be via any atom in the
ring system including (where appropriate) a heteroatom. Het (Het!, Het®

25 and Het’) groups may also be in the N- or S-oxidised form.

Pharmaceutically acceptable derivatives include salts and soivates. Salts
which may be mentioned include acid addition salts. Pharmaceutically

acceptable derivatives ziso include, at the bispidine nitrogens, C, alkyl



benzonor phol i nyl, benzodi oxanyl, piperazinyl, indolyl and pyrazolyl. zo
Val ues of Het3 that nmay be nentioned include imdazolyl. Substituentst gy 2003

Het (Het', Het'- and Het3) groups may, where appropriate, be |ocated on
any at omNQO¥I8% | ng system i ncl uding a heteroatom The poiPCT/SE00/01254
attachnment of Het (Het', Het'- and He83) groups nmay be via any atomin the
ring systqmterakrydindfiohiiar iapaid NigK Hetige Het 25
and Het S)Q?r oupsylmay al so be in th?h@lﬁs’gﬂﬁﬁggﬁ?%?ﬁ?% ar rrlggeutical |y
accept ablis pfesentat i ves include salts and solvates. Salts which may be
mentioned include acid addition salts. Pharmaceutically acceptable

deri vat i @} nal Hot (Het' et dlethgronp pordtairs antunogitised Safom: land/6¥7NOV7003

. WO 00/ 77000 PCT/ SE00/ 01254 s quaternary amoni um salts and N-oxi des, '
provi ded (bh@dagserotrepresent@ when 5 cepresentsa)(CGib) j%0)-Het ' , - Het2, Het 3)
group contains an unoxidised S-atom and/or (b) p does not represent O
when B represents --(CH,),tS(Op . 5 The conpounds of the invention may
exhi bi t tﬁ#tonerism Al tautoneric for and m xtures thereof are

i ncl uded WG PAPOHEAS Of JBe JRVERUOR Thay g xkbit auomsrisBundd BUIQMErE nvent i on

may al so ' r as tri .1,O_carbon at .and may therefore
xhi bi ¢ dors and RS S AR MSGhicd svitin e somecn bR anecang be
separated usi ng conventional techniques, e.g chr omat ogr aphy or fracti onal
crystallisation. The various stereoisoners may be isolated by separation

of a raceﬁl'hé?c&hp%ﬁ@i of td H(f)@nﬁ&%?ﬁy%%%ﬁ&?n oiigioilgfpﬁf’é" ?%% 4 ee. 9.

fractional crystallisation echni ques. ernati v

desi rngd qprb@ ki aBd P hée foredexbit ptidal AdMr didQereoisomerism.

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

chromatography or fractional crystallisation. The various stereoisomers may
be isolated by separation of a racemic or other mixwre of the compounds
using conventional, e.g. fractional crystallisation or HPLC, techniques.
i5  Alternatively the desired optical isomers may be made by reaction of the
appropriate optically active starting materials under conditions which will
mOt cause racemisation or epimerisation, or by derivatisation, for example
with a homochiral acid followed by separation of the diastereomeric esters
by conventional means (e.g. HPLC, chromatography over silica). All

20  stereoisomers are included within the scope of the invention.

Alkyl groups that R!, R?, R?®, R*, R¥ R3 R% R’ RS R’, R%, R, RY,
RY, RM2, R®, RB, RY, RY, R, R!, R, R®¥ RY, R®, RY, R%, RY,
R%, R¥, R¥, R* and R* may represent, that R may include, and with
25 which R?, R%, R7, R® and R" may be substituted; and alkoxy groups that
R* may represent, and with which R*, R?, R® and R'? may be substituted;
may be linear or, when there is a sufficient number (i.e. three) of carbon
atoms, be branched and/or cyclic. Further, when there is a sufficient

number (i.e. four) of carbon atoms, such alkyl and alkoxy groups may



appropriate optically active starting materials under conditions which w

| |
.not cause racem sation or epinerisation, or by derivatisation, for QXEN@N a3
with a hon$chi ral acid followed by separation of the diastereoneric esters

by conveNt?8¥&™heans (e.g. HPLC, chronat ography over sili BGI/SE&DI2590
"stereoisoners are included within the $cope of the invention. Al kyl groups

that R, R2so B2lpartRAGlicResclid3, S¥kh 1 Red &k Rila R12
RU R14 R15 Rlsal%leR%% gﬁ’ R19 R20 RZEﬁlcyRZZ R4103{B,8gr,08,85 Hfay alfd be

R4' -, R43 sartatel4ar,ambleRthereyis e puffidedt, miohbsr (Re2 2wonyficaghottigronand with
25 which R3, R4, R7, R8 and R12 may be substituted; and al koxy groups that
R4 may remecensaturatadiand/on interoupted byRixygR8. and R12 ‘may be substit ut ed;
may be linear or, when there is a sufficient nunber (i.e. three) of carbon
atons, be branched and/or cyclic. Further, when there is a sufficient
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LT S AL RIS el TnefTagl T, O o
(), st haha B w00 BF SemsSEs RSB SRR

linear or, when there 1s a sufficient nu

be br anchedoufiaid (G} r@nrAhMPEhARY mdy A beCARiraldd fiY whél Agrémy al so
be saturated or, when there io i's a suffi'cient nunber (i.'e. two) of carbon
at ons 10 be isiassufficim duanbiéoli.ei nve) rofptabobateny9®8. unsamurated and/or

interrupted by oxygen.

Halo groups that R’ may represent, and with which R*, R, R® and R* may
be substituted, include fluoro, chloro, bromo and iodo.

15
For the avoidance of doubt, each R, RY, and R"%, group identified herein
is independent of other R, RY, and R', groups, respectively. For
example, when R* and R’ both represent aryl substituted by ~-C(O)R', the
two individual -C(O)R" substituents are independent of one another, and are

20 not necessarily identical (though this possibility is not excluded).
Abbreviations are listed at the end of this specification.

According to a further aspect of the invention there is provided
25 compounds of formula I as hereinbefore defined, but with the further

provisos that:

(a) when A represents -N(R')(CH,),- or -O(CH,),-, then r does not

represent O or 1; and



Hal o groups that R5 may represent, and with which R, R7, R8 and R17 may

be substituted, include fluoro, chloro, bronmo and iodo. 15 For the 27 N0V 2003
avoi dance_ of doubt each R1, R', and RUa, group identified herein is

i ndepend¥P W77 her R10, R, and R la, groups, respectivel BCI/SE0o01256nD! €,
when. R4 and R both represent aryI smbstituted by -C(OR10, the two

di vi d g th d
In(r;t | Xecggs%r Fﬁ@e:ﬁdle{ntﬁ@}%*{lt hou r?h: s p ssr ﬂr‘“@ SQSﬁg?&e&eeﬂr Eﬁ%‘ﬂ e
Abbr evi ations. N’(R”?CRDFF'(@TQ hgr eNER T c}qugs speci fication. According to a
r S

further aspect of the inventTion there fovided 25 conpounds of formula
| as hereinbefore defined, but with the further provisos that: (a) when A
represents -N(RIb) (CH2)r- or -Q(CH2),-, then r does not represent O or 1;
and 2 7 NPref2aed oamprnds 0f theEVeREONiNdAad tdke ihwhivhen R5 represents - OH
or -N(R13)R 2, then B does not represent -N(R')C(OQ CH2)R- or -N(R")(CH2)n
Pr effer r &1 represenifds of the invention include those in which: s R

represents,H R - represents H R3 represents H Cl -2 alkyl; or, 10

t oget her ¢ rapragents fiesents ca-5 al kyl ene, optionally interrupted by an O

atom and/ﬁg gltcrsgnally substituted by one or nore nethyl groups;

H;
C,2 alkyi; or,

10 - together with R* represents C, ; alkylene, optionally interrupted by an
O atom and/or optionally substituted by one or more methyl groups;

R* represents
H;
linear or branched and/or saturated or unsaturated and/or cyclic,

15 acyclic and/or part cyclic/acyclic C, 4 alkyl (which alkyl group is optionally
substituted by one or more cyano or halo groups and/or interrupted by an O
atom);

C,¢ alkoxy;
-(CH,)S(0),R?, -(CHp,C(O)OR?, (CH) NEH)C(O)R?,

20 -(CH,,C(O)R®, (in which latter four groups, q represents 0, 1 or 2 and R?
represents linear or branched and/or acyclic, cyclic and/or part
cyclic/acyclic C,, alkyl, or phenyl (which phenyl group is optionally
substituted by one or more cyano and/or C,; alkyl groups));

-(CHp),C(O)NR’R? (in which latter group, q represents 0, 1 or 2

25 and R® and R’ independently represent H, linear or branched and/or acyclic,
cyclic and/or part cyclic/acyclic C,, alkyl, or together represent C,
alkylene);

-(CH,),-phenyl, (CH,)-0xyphenyl or ~(CH,),-Het' (in which latter
three groups, q represents 0, 1, 2 or 3, the ~(CH,),- part is optionally



R4 represents H |inear or branched and/or saturated or unsaturate

.and/or cyclic, 15 acyclic and/or part cyclic/acyclic C $ al kyl (whi cg 7ah"1¥y1|ﬂ“3
group is ohb@ireeg Y Substituted by one or nore cyano or ha% nd/ or
interrupted by an 0 aton); Cl-6 al koxy; -(CH2), S(O 2R8, - %g@%

q

- (CH2) gN( QO R8, .20 -(CH2)gC(O R8 in which latter four groups,
repr esent né‘“@r by Ehﬁgla?@ groemr aad he phieArhrono Hesh, apatida eptivmallyacycl i c,

i d/ or . cyclicl liec C -4 alkyl, henyl (which phenyl
o oup. i o oBEEURE yiGas Br BiRkE subytyaus el okt Hoph yapuahlro Hindaral y

groups)); = 2 N Ln which |atter oup, nts,.0, 1 or 2
25 and R8 %é%%g%?éﬁ%ﬁg%ﬁr%mw 14 %#85? "‘6’% gﬁ%gﬁhh}nli/ or
acyclic, %,ycl ic and/or part cyclic/acyclic C 4 alkyl, or together
represent C'}.6 allcylene); -(CH2)gphenyl, -(CH4)qg-oxyphenyl or -(CHZ)q

Het' (isn which ; e 9%@ r Nt Sy . e -(CH2)
- part 5i S opti oﬂr? I‘Ihsic g‘( 1%?%1’%03 %/@g@gg%@%&% b‘i‘ﬁ%ﬁfp%:fi bp
substi t ut eth OyaremCatRIner GptisHAlly 30Bsticifdb\e BYé or A et hs optionally
substituted with one orgprmre gubst i tuent’s sel ectoeﬂgq??tgr}rqﬂ)?&g%s,s’ nitro,
| i near orRsoreqmedeatt Cl4 al kyl, linear or branched Cl4 al koxy and N(H) S(O, R
la); or, 5 together with R3, represents C5 al kyl ene, optionally
interrupted by Hh 0 atom and/or optionally substituted by one or nore
met hyl groups; fluoro

uoro;

10 OR" (in which R" represents H, phenyl (optionally substituted by
one or more methoxy groups) or C(O)N(H)R'* (in which R'* represents
linear or branched C,, alkyl));

~-NR")R") (in which R* represents H, C,,, alkyl, -S(0),-C,., alkyl,
-C(O)R" (in which R" represents C,, alkyl), -C(O)OR" (in which R

15 represents linear or branched C, s alkyl) or ~-C(O)N(R¥}RY?) (in which R*
and R independently represent H or linear or branched C,, alkyl or
together represent C,; alkylene, which alkylene group is optionally

~ interrupted by an O atom) and R represents H or C, , alkyl); or,
together with RS, represents =0 (especially in the case where R’

20 represents alkyl or Het®);

R® represents H or C,, alkyl or together with R® represents =O (especially
in the case where R’ represents alkyl or Het?);

A represents a single bond, linear or branched C,, alkylene (which group is
also optionally interrupted by O), -N(H)(CH,),- or -O(CH,),- (in which

25  latter two groups r is 1 or 2);

B represents a single bond, C,, alkylene, -(CH,),0-, -(CH,),S(0),-,
- ~(CHy),N(H)- or -N(H){CH,) - (in which latter four cases nis 0, 1, 2 or 3);

R’ represents



R5 represents H, fluoro; 10 OR 12 (in which R 22 represents H, phenyl
(optionally substituted by one or nore methoxy groups) or C(O N(H)RIZaNOV 03
whi ch R15' represents linear or branched Cl4 alkyl)); -N(RL3)(R 2) (in
which R YOW57@ents H, Cl1_2 alkyl, -S(0O2-Cl1-2 alkyl, -C(EyrRSBXaIZS4hi ch
R 4 represents Cl1.2 alkyl), -C(OORL42(in which R4 is represents linear

or branched Clirkeag!dey btarehed Grid/Df %?Eﬁalézélié ?ﬁg)i@i‘x‘?)ﬁg{t%ﬂ%l%?& ; o.ggt her

i ndependent|ly represent H or |inear 0Or brahche

r epr esentC (falityp{oprionaly substitued kid/eneegnividied By @);onal |y interrupted by
an 0 atom) and R13 represents Hor Cl.2 alkyl); or, together with R6,

represents =0 Hesdeptiatdlly substineted dseonder endie sidBtineptessieded #day!  or
Het'-), R6 represents Hor Cl_2 alkyl or together with RS represents =0
(especi alaypno; &5 Hdkyhphenib (whith lasperegeoupsisabptionaily biebstimted withr esents a
single bond, linear or branched Cl4 al kyl ene (which gr oup, is also

opt i orfal 1N AT FOIHt SRNGyY BDYUPS)N( FRL.CEINR Or(in opligh) R (isnlingdrcr 25

- (06) o adhith ahpac SORR Gy RFRBP s Rl S wich [ er
POr | Stoor 0125E8Y! {(pRbeflly, Sapsifuredi Bl Of JBP0F | SORPERISIRDT par
cycli ¢/ acyGh Eyano, nitro, linear or branched C,, alkyl, linear or branched C,;

alkoxy, fluoro, chloro, C(O)N(HDR* (in which R? represents linear or

10  branched and/or acyclic, cyclic and/or part cyclic/acyclic C,,, alkyl, which

alkyl group is optionally terminated by cyano), N(H)S(O),R" (in which R'®

represents C,, alkyl) or Het®);

R*, R®, R®, R*, R* and R* all represent H.

15 More preferred compounds of the invention include those in which:
R? represents H;
R’ represents H, OH or -N(H)C(O)NR¥)(R');
R® represents H;
A represents -CH,- or -(CH,).-;

20 B represents a single bond, -CH,N(H)- or -CH,O- (where, for the avoidance
of doubt, the —-CH,- part is attached to the carbon atom bearing R’ and R%);
R? represents phenyl (substituted by a cyano group (preferably in the 4-
position relative to B) and by ome or more optionai C(O)NH)RZ
substituent).

25
Preferred compounds of the invention include the compounds of the

Examples disciosed hereinafter.



Cl-6 alkyl (optionally substituted and/or term nated by OH); Het2
(optionally substituted by one or nore substituents selected from CZ/zerN@,V 2003
-Cl1_3 al kyl, phenyl (which latter group is optionally substituted with 5

one or nowe @yegee groups), =0, C(OR O (in which RO is Iinﬁ@'f‘is?(fwmf&amhed

Cl1_3 alkyl) or S(O,R 9 (in which R9 is d., alkyl)); or phény
(optionally substituted by one or mor é3substituents selected from cyano,
nitro, |iAE8PaFRUMR anched C1.3 al kyl, linear or branched Cl-3 al koxy,

fluoro, chloro, C(ONH R22 (in which R z represents linear or io branched
and/or acyclic, cyclic and/or part cyclic/acyclic Cl4 al kyl, which alkyl

e esent SecpSie fo ) BeRenon Kabe 5} s YIRS uprBsSidoR B opr esent
repr osont SR o8 B cGRERANACST Forehlfs | REFR ) (Rhsz) o represents

H, A represents -CH2- or -(CH),-; 20 B represents a single bond, -CH N(H)-
or -CH20O (where, for the avoidance of doubt, the -CH2- part is attached
to the cayfoforajompoueds ioffoRaulnlim®kich R i§ BDres@¥nSo P4 eBitlpofisaist i t ut ed
by a cyano group (preferably in the 4- position relative to'B) and by one
or nore ofpimumallIC(O) N(HR' substituent). 25 Preferred conpounds of the

i nvention include the conmpounds of the Exanples disclosed hereinafter. 2 7
NOV 2003 WD QOn7000 PCT/ SEQCQ 01254

10

wherein R', R?, R’, RS, R7, R*, R¥, R¥, R¥ R¥, R%, A and B are as
hereinbefore defined with a compound of formula III,
R-N=C=0 I
15  wherein R* is as hereinbefore defined, for example at between 0°C and
reflux temperature in the presence of an appropriate organic solvent (e.g.
dichloromethane), or via solid phase synthesis under conditions known to

those skilled in the art;

20 (b) reaction of a compound of formula II, as hereinbefore defined, with a

carbonic acid derivative of formula IV,

RHRHNC(O)-L! v



Preparati on According to the invention there is also provided a proces

the preparation of conpounds of formula | which conprises: 5 (a) fat7

conpounds of formula I in which R is H reaction of a conpound of fo

1, n R7avgﬁﬁﬂﬁﬁolo wherein R, R -, R5, R6, R7, R4l, R4--, R43. R4, R45,
are

R6, A an
RA&-N=C=O IIl is wherein R4 is as herttnbefore defined, for exanple at
bet ween O®hardin déf tepreseatsperleaving grouphsughr asdnde, dhiduzokpprORPRL €
organi c saol vent, (eug. di chl oronet hane), or via solid phase synthesis
condi t i on§whereia RG represaatskfar examples, He, gralkyRoaryb)or €6t aliylaril,a
conpound of formula Il, as herei nbefore defined, with a carbonic acid
deri vat i vavlirhiEspups arq epuionally srbsageted) by one or morei@lo 20 BETOErOGPS) 7000

s for

NOY 2003

rmul a

as hereinbefore defined with a conpound of PETSHANOI2$4 |

under

PCr/ SEQOr o1 14 erein L' r esent | eavi ng group such as hal o,
i mi dazol eaBﬁSé’ -m6ﬂ?\%ﬁ%ra§ih¢f¢¥1gg i3 : f%ﬂ@éﬁ%p%,ge@iefmr%ﬂmw , aryl

or Cl1.3 al | aryvl ... which groups are optd onall ubstituted, by one or
oo iR e MR R B £ 8iiale PRSI b o ki Thainer or
exanpl e aly b NeGThO%rbonate) and an appropriate orgamic solvent (e.g.

dichloromethane, THF, acetonitrile, toluene, or mixtures thereof);

(c) reaction of a compound of formula V,

10

wherein R!, R*>, R*, RS, R, R¥, R¥% R¥ R*¥ R¥ R% A, Band L!are as
hereinbefore defined with a compound of formula VA,

15 (R*)RHNH VA
wherein R’ and R* are as hereinbefore defined, for example at between
room and reflux temperature in the presence of a suitable base (e.g.
triethylamine or potassium carbonate) and an appropriate organic solvent
(e.g. dichloromethane, THF, acetonitrile, toluene, or mixtures thereof), or

20  via solid phase synthesis under conditions known to those skilled in the art;

nore



‘Rt, R-, R3, R4, Rai, R -

5 and reflux tenperature in the presence of a suitable base (e.g.
triethylamne or potassium carbonate) and an appropriate organic sol ViV 2003

(e.g. di ¢/)eyreeRt hane, THF, acetonitrile,. toluene, or m xt%ﬁg@%ﬁ'é@of) ,
1 1 1 R61

(c) reaction of a conpound of formula V, 10 V W15 wherein

"R, R41, R4A'-, RA3, R4 , R4A5, R46, A, I3 and LI are as hereinbefore defined

with a confbufer eéompornds LfvATHE3) [ Ra) NeiviA Awtrepreisent®3CHid aRd Re as

her ei nbef ore defi ne& for exangl,e at betvvefin_ room and reflux tenperature
in the preEcoresentst -QHs ore aNEDRAs ewherein REr iietasy Ibgneinbefore pdefised,um
carbonate) and an apgropri&:& o‘r:raa]ni' solvent (e.g. dichloronethane, THF,
acet oni t r i 168°1eR pf,a cempoundiof farBia Yer eof ), or 20 via solid phase

synt hesi s under conditions known to those skilled in the art; 27NOV203 WO
00/ 77000 PCT/ SEQCQ 01254 15 (d) for conpounds of fornmula I in which A
represents CH2 and RSRirepregents -OH or -N(H)R 2, wherein R12 is as

her ei nbef ore defined, reaction of a conpound of forrmula VI, VI 5 wherein

, Rai, R', Ras and R6 are as hereinbefore

f formula VII, 10
R4

defined, with a conpound
45rrpR43

Vi

wherein R!, R?, R?, R*, R*, R®, R®, R¥ R*% and R* are as hereinbefore

defined, with a compound of formula VII,

Ré

' Vil
RT\“B>AX

wherein X represents O or N(R?) and R®, R7, R" and B are as hereinbefore

10

defined, for example at elevated temperature (e.g. 60°C to reflux) in the
presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g. IPA),

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

(e) reaction of a compound of formula VI, as hereinbefore defined, with a 7

compound of formula VIIi,



RB R 2X VIl wherein X represents 0 or N(R 2) and R6, R, R 2 and B_are aﬁ
herei nbefore defined, for exanple at el evated tenperature (e.qg. 60C2t/NOV 1003

reflux) iwolhSmweer esence of a suitable solvent (e.g. a Iomei,g?}gg%déql%fohol

(e.g. IPA), 15 acetonitrile, or a mxture of a |ower alkyl and
water); (e) reaction of a co und of ¥ ormula VI, as hereinbefore defil ed,
with a conpound of forrmula VIN, WO 00! 77000 16 27NOV2003 PCT/ SEOCQ 01254
wherein L'- represents a | gavin moup:2 (e.g. nmesylate, tosylate or hal 0)
and R5, R6, R7, A and B aré~g$ \ereinbefore defined, for exanple at

el evated 5 tenperature (e.g. betwen 35C and refihux tenperature) in the
presence of a suitable base (e.g. triethylam ne or KZCO3) and an
appropriate organic solvent (e.g. acetonitrile or DVMSO); (f) for conpounds
of formula I in which RS represents Hor OH and R6 1o represents H,

reduct i on vdtereindonigprerenisia feaving £roup (xg.Ruesylatentosdate & hakR)red R4, R7,
R41, R42,&I§ai s W,, R45  Ras, A and.B are as_ hereinbefore defjned, in the
presence &Y. s &'t dprad, dge iasghergarietarr dgfined, fomprampleaat elevawedi on

conditions; for exanple, for tiion_of conpounds b of fornmula | in which
RS r ep? es&FTBRCIEHIE %Eugﬁ‘ﬁﬁ’“xégcgaénﬂé?ﬂ&?‘r%@mﬁf@ﬁs ipithe Presedcs oh 2
conditiong {ofbit sl @58 "Wedyiaintie 3LIKIETY AW ' A5pfoptiatd organic

solvent (e.g. acetonitrile or DMSO);

(f) for compounds of formula I in which R® represents H or OH and R®

10 represents H, reduction of a compound of formula IX,

15 wherein R!, R?, R}, R*, R7, R*, R®, R® R*, R®, R%, A and B are as
hereinbefore defined, 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 borohydride and an

20  appropriate organic solvent (e.g. THF); and for formation of compounds of

formula 1 in which R® represents H, reduction may be performed by



20 appropriate organic solvent (e.g. THF); and for formation of con@o#g&gma
of formula | in which R5 represents H, reduction may be perforned

NOV 2003 wi@ My 7000 PCT/ SE00101254 17 activating the relepe%!?%@gﬁr group

usi ng an appropriate agent (such as tosyl hydrazine) in th of a
sui tabl e reduci ng agent (e.g. sodium 'borohydrl de or sodium

cyanobor olagtivatits) tlundebwaatpﬂvem igrbepousiagi en apprupridte (fgemt @utlowsr (e. g

C, .b) al kyl alcohol); g) for compounds of fornula | in which R and R2
both repr é@ﬁéf&hydqazme)edo ¢ resgneg ehmr seisaidilegucingpagent (ofg. fadiha X, x
R1\ B 10 wherein. R3, R4, . R5, R6, R7, R', R, R43 Rte’, Ras, Rah, A and B

are as h@Péﬁ’hﬂS’éﬂGr STy sedingy, cyanobprokydride): jaad bandemr@aﬂa@:@rgmgp may be
activated u na ro |at h.as tosyl hydrazine, in the
presence fg € E‘E‘HF'E qug’ogﬂéﬁgb@fﬁo%@ sodi um bor ohydri de, sodi um
cyanob rohydride) and an appropriate organic solvent (e.g. a lower alkyl

al cohol'), or under standard Wl ff-Ki schner conditions known to those

ski 11 ed i pof ligr %}npow'ﬂsg dfForndid PiRURHich 30 i@ ol Fefikdntafs O St ep

may be c ifed o etvveen rooma enperatu 'presence
of an 20 Q@@fc@i@hlﬁtaec&& b(ylg?buﬁg of formhPWgr al kyl al cohol such as
nmet hanol, ethanol or whereafter the reduci hg agent may be added to
the reaction 27NO\/2003

X
RS 0
N
R’\B/}\ A/
N
Rs R

10

wherein R}, R*, R, RS, R7, R¥, R® R* R*¥ R* R%, A and B are as
hereinbefore defined, and in which the bridgehead C=0 group may be
activated using an appropriate agent, such as tosylhydrazine, in the presence
15 of a suitable reducing agent (e.g. sodium borohydride, sodium
cyanoborohydride) and an appropriate organic solvent (e.g. a lower alkyl
alcobol), or under standard Wolff-Kischner conditions known to those
skilled in the art; when the C=0 group is activated, the activation step may
be carried out at between room and reflux temperature in the presence of an
20  appropriate organic solvent (e.g. a lower alkyl alcohol such as methanol,

ethanol or IPA), whereafter the reducing agent may be added to the reaction



WO 00/ 77000 PCT/ SEOO101254 18 m xture and the reduction carried out ?t
bet ween 60C and reflux, advantageously in the presence of a sui t abl &7 NOV 2003

organi ¢ @& eh{8p00. acetic acid); (h) for conpounds of for ' ﬁgﬂiCh R
and R2 together represent 5 -Q(CH, )20, reaction of a co?wgf)%ﬁ?h‘{ah

conpound of forrmula X as herei nbefc_)rel defined with ethane-1, 2-diol under
appr opr i FREHRE AN rfhec sednationn sarmest @idampl betweenefGOTK rand rreflog, pr esence

of pTSA and an apgpraprjate organi.c solvent (e, g. toluene); 10 (i) for
corrpoundsa%&an%FWEQH ‘-B[bﬁ F’Wﬁeége pf A spiableprganicaaid (&g, acetivacidh of a
compound of formula XI, RS i HO(CH2)" . RBwherein R, R, R3, R4, R,
R6, R41, R42, R43, R44, Ras, Rob, A and n are as 15 herei nbefore defi ned,

ith I 0 I i1 Whi ' her ei nbef
def 1 nod. b on,ctbpothdtio? Ghouif T Riflen' oA o osee reproséntioan -

nbi egt  (_eyen f t [ f ti
phosphens XS BRI ot ESRESRIMIR | Ambolfth RRRRYA' £ 4571121
azodi car h¥ingbford CdefiteliV Gyile- @thanel 1o bRZAMIG A RBIYbALE Feaction
1,1 -(azodi carbonyl ) di pi peridine) and an appropri ate organic soq vent (e.qg.

di chl or oninditivnsor farokxample; byl réflukifioMn7 @RS pAEsRa 74P Pr L TAREY 01254

appropriate organic solvent (e.g. toluene);

10 (1) for compounds of formula I in which B represents -(CH,),0-, reaction of

a compound of formula XI,

R4

Xi
RS o
46
W R N
HO—(CH,)y” [ Sa””
- Re N— Ré

wherein R, R%, R?, RY, R%, R%, R, R?, R¥, R“, R¥, R, A and n are as

15  hereinbefore defined, with a compound of formula XIA,
R'OH XIA

in which R’ is as hereinbefore defined, for example under Mitsunobu-type

conditions e.g. at between ambient (e.g. 25°C) and reflux temperature in

the presence of a tertiary phosphine (e.g. tributylphosphine or
20  triphenylphosphine), an azodicarboxylate derivative (e.g.

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

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



19 (j) for conpounds of formula I
derivatives, oxidation of the corresponding bispidine nitrogen of a7 N0V 2003
correspondig& compound of formula 1, in the presence of a suitable

oxi di sin
sui tabl e
are Ci,

group is

ni t r ogen depivativexr reeciganiol ngf compototdespondafy fsispidine | nividgBna ofogpound of
formula XII, RoL3 XIl wherein Rb represents Cl1, alkyl and L3 is a | eaving

whi ch are bispidine-nitrogen N-oxide

M (e.g. nCPBA), for exanple at OC in the prcBEHEE00@I254 5

organi c solvent (e.g. DCM; 18k) for conpounds of formula I which
gk for GenouIRIY of FRALE [ SWhic Sk VRkpMaR-nindoeh ngkﬂas. al kyl

attached to a bispidine nitrogen, reaction, at the bispidine

group suchrzespording ceirpemadsof f forameaol, dnythesprdsene¢ eof faosuiatdepl e at

roomtenperature in the

sui tabl e

Ve <6

srepresents Cl-6 al kyl ene and B

represents -N(RL7)(CH,)n-, reaction of a 20 conpound of formula XIII,

R7 N

CH H 27NOvV2003 wo oornooo PCT/ SEQQ 01254 20 wherein A

"epresentyy for Lomfoids Ptk T whtin afe €5 ik Guateriary Ammoniun

10

15

20

salt derivatives, in which the alkyl group is attached to a bispidine
nitrogen, reaction, at the bispidine nitrogen, of a corresponding compound
of formula I with a compound of formula XII,
RL? XII

wherein R® represents C,, alkyl and L? is a leaving group such as halo,
alkane sulfonate or aryl sulfonate, for example at room temperature in the
presence of an appropriate organic solvent (e.g. DMF), followed by
purification (using e.g. HPLC) in the presence of a suitable.counter-ion

provider (e.g. NH,OAc);
() for compounds of formuia I in which R’ and R® represent H, A

represents C, ¢ alkylene and B represents -N(R!")(CH,),-, reaction of a

compound of formula XIII,

X1

R‘( N
N—CHy—A?

| presence of an appropriate organic solvent (e.g.
DVF), foloxédisnghsgers (sugi MEBBron fonstxagnple ar 096 @ the presempeesfeace of a

counter-ion rovider (e.g. NH4OAc); (1) for conpounds of formula
" in Shi SHitRBleATaERES Sl I(J,CD%I)



R4S, RI and R 7 are as hereinbefore defined with a conpound of f.ormﬂ? Eﬂl\[
R7-(CH R L22 XIV 5 wherein R7, n and L2 are as herei nbefore defined, y ooz

exanpl e i.-n the presence of a suitable organic solvent (e.g.
acetonitratiw i(@%d(orﬂr) for conpounds of formula | in which R5 r%‘ﬁ?’%%’ﬁ‘!’&s‘i NH2,

reduction of a correspondi ng conpound@tof forrmula XV, R2 N3 R7 B R6 10

wher ei n R whe¥in %, refredeits 87, aidylenfdad RBIR? Y Rt BB, pA apd B are as
herei nbef ore defined, for exanple by hydrogenation at a suitabl'e ptessure

in the prR¥ed® aod R e tashereimbedresdefieedgwithah lcahipounenof #ob@mla and an
15 approprjate solvent (e.g. a water-ethanol mxture); 20 (a) for conpounds
of formul &IVin which Rs represents -N(R13) C(O) NH(R15), reaction of a

- correspondi ng conpound la | in which RS represents -N(RL3)H wit h a
conpound of formula XV Qﬁk{lﬁg{‘ﬁx‘lc = O XVI wherein R15 i sX&Y herei nbefore
defined, for exanple at i@bi ent te rg;}_ure (e.%. 25C) in the presence of

a suit abl VASIARA > @AR L ape as diereinbefore dafineds Jor erample 2046°C in

-PGT/ SEOOl%@%}esence of a suitable organic solvent (e.g. acetonitrile);

(m) for compounds of formula I in which R’ represents -NH,, reduction of a

corresponding compound of formula XV,

10 R

wherein R!, R?, R?, R*, R, R7, R*, R®, R¥, R* R¥ R*, A and B are as
hereinbefore defined, for example by hydrogenation at a suitable pressure in
the presence of a suitable catalyst {e.g. palladium on carbon) and an

15 appropriate solvent (e.g. a water-ethanol mixmre);

(n) for compounds of formula I in which R® represents
-NRP)C(O)NH(R"), reaction of a corresponding compound of formula I in
which R’ represents -N(R'“)H with a compound of formula XVI,
20 RPN=C=0 XVI
wherein R" is as hereinbefore defined, for example at ambient temperature

(e.g. 25°C) in the presence of a suitable solvent (e.g. benzene);




21 (o) for conpounds of forrmula I in which RS represents -N( RlS)C(Qﬁ?N@V,ZUM
reaction of a correspondi ng conpound of formula I in which R5 represents
-N(R13) H onpound of formula XVI1, RLAC(OR XVII 5 wherein RX
represent yé&é‘ﬁm%abl e | eaving group, such as Cl4 al koxy, haloI/SEQ/Y254q
Br) or p-nitrophenyl, and R14 is as héteinbefore defined, for exanple at
bet ween anihefir endpoendsusf tformataal unewhitht Ré rl@p?&@ﬁ%e-NtRﬁ?C@'jﬂla,m e
solvent (e.g. dichloromethane or acetonitrile) and optionally i'n the
presence oteatisniof abtaardsperding. qpmpoundtdfiformitiacl or whasheR3 represanbonat e) ; 10
is (p) for conpounds of formula | in which RS represents -N(H R 2, wherein
R12 is as pNé&n%ﬂthﬂl aepmpeungdofomewtatXi¥ll,i t does not represent H,
reaction of a corresponding gompound of fornula I, in which Rs represents
-NH, with a conpound of forrrBIJéEp(QQRTI,' Ri2aL 1 XVH wh$Mdln R represents

R12 as hereinbef defined exce hat it does not represent and L1 is
as herel nbé‘beF@n%’?F?Ea,se%la @%@ﬁiﬂ Leaﬁmﬁegr%dﬁ“tc ot Celiet 0X¥e D3 | known

(9, hose, Sty 93. Bl B Alrodtalf) kR TR Bbel Mk apke | By €7
A% Bl of G i AEAMCBIAREATION MerlBUM A, D

wher e: n R shigdblessheat (@.g5 didhiorontihiR! broRedtbingled Tni! oifshallyyin theOr
exanpl e

presence of a suitable base (e.g. triethylamine or potassium carbonate);
10
(p) for compounds of formula I in which R’ represents -N(H)R", wherein
| R" is as previously defined provided that it does not represent H, reaction
‘ of a corresponding compound of formula I, in which R’ represents -NH,
with a compound of formula XVIII,
15 RiAL! Xvil
wherein R' represents R'? as hereinbefore defined except that it does not
represent Hand L' is as hereinbefore defined, for example under couditions

that are well known to those skilled in the art;

20 (q) for compounds of formula I in which R® represents -OR'? in which R"
represents C,¢ alkyl or optionally substituted aryl, reaction of a
corresponding compound of formula I in which R® represents -OH with a
compound of formula XIX,

R"™0OH XIX

25  wherein R'® represents C, 4 alkyl or optionally substituted aryl, for example
at between ambient {e.g. 25°C) and reflux temperature, under Mitsunobu-
type conditions (i.e. in the presence of e.g. wiphenylphosphine, an
azodicarboxylate derivative (e.g. 1,1’-(azodicarbonyl)dipiperidine) and a

suitable organic solvent (e.g. dichloromethane));

;



at between anbient (e.g. 25C) and reflux tenperature, under M tsunobu- type
conditions (i.e. in the presence of e.g. triphenyl phosphine, an Z 7 NGy 2003
azodi car boxyl ate derivative (e.g. 1,1 -(azodi carbonyl)di pi peridine) and a

sui t abl eWY ¢ae sol vent (e.g. dichloromethane)); 2 7 N O \ecAmkEdooly

00/ 77000 PCT/ SEQQ 01254 22 (r) for cgnpounds of forrmula | in which RS

subst ¢ o 0 SrmebdLE forpta £ BEMAARTE eniicily O Thotiehaths d
in L - 7 : - 57 R46. . A B
e can nparpsi R of bpdhal stttk Yoy Yool o0 SouBSRad el nbet or e

to defi negf farmmulLeXXpl e at between anbient (e.g. 25C) and refl ux
temperature, under WIlianson-type conditions (i.e. in the presence of an
appropriate base (e.g. KOH or NaH) and a suitable organic solvent (e.gqg.

di et hyl sul f oxi de or DWF)); 115 (s) for conmpounds of formula I in which R5
represents OR 2 and R12 re ’C(OR14 and R 4 is as hereinbefore
defined, reaction of a corresppndi ng conpound of formula | as herei nbefore
defined in which R5 represents{OH with a conpound of formula XXI, R14CO H
XX~ 20 wherein R is ag heaginpefore defjned, for exanple at anbient

t emperat ure

XX
L2 0
| N~ Re N\{
RT
\B A/
Rs N"-—--. R4
5 R3

wherein Lz., R, R:L, R R, RS, R, RY, R%, R®, R*, R, R%, A and B are
as herembefore defined with a compound of formula XIX as hereinbefore

10 defined, for example at between ambient (e.g. 25°C) and reflux
temperature, under Williamson-type conditions (i.e. in the presence of an
appropriate base (e.g. KOH or NaH) and a suitable organic solvent (e.g.
dimethylsulfoxide or DMF));

15 (s) for compounds of formula I in which R® represents OR"™ and R¥Z
represents C(O)R™ and R! is as hereinbefore defined, reaction of a
corresponding compound of formula I as hereinbefore defined in which R®
represents OH with a2 compound of formula XXT,

R“CO,H Xx1

20 wherein R" is as hereinbefore defined, for example at ambient temperature
(e.g. 25°C) in the presence of a suitable coupling agent (e.g. 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide), an appropriate catalyst (e.g. 4-

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



(e.g. 25C) in the presence of a suitable coupling agent (e.g. 1-(3-

di met hyl ar ni nopropyl ) - 3-et hyl carbodi i m de), an appropri ate catal yst 2(7eNQj’. 2003
‘4- di net hyl am nopyridine) and a reaction-inert organic solvent (e.g. THF);
xX 27NOVNYOIONII000/ 77000 PC r/ SEOOro 1254 23 (t) for conparawisesfoifsar nul a
| in which RS represents hal o, substitgtion of a correspondi ng conpound of

hgent (e, (OYof RofifbdtindS SEASRERI i binict B Gefhoc@PRRI ShRTplgh P51 [
di et hyl amicopfishbtting ichtrRRIndeF. foPmut) Ifiﬂ[\ﬁ%%gges?{émgﬁrg@% A whi ch

R3 and/or R4 as appropriate represent a _ rCl.12
al kyl, as apppoprinte dakjgenatiiy agenofe. 8f, for GRAPRERAS A viclk RIagAdegs fornul a

I, in which R3 and/or R4 (as appropriate) represent. H under conditions
wel | knowfluowo; reastos with ditthylattirosul furarifluofidd); conver si on of one R4 group
to another (e.g. conversion of -(CH2)gC(OOR8 to -(CH, )gC(O N(R9)Ra,
wherei A R8, RO and q are as hereinbefore defined) using techniques well

known to those skilled in r}e 15 art; or_il 3for co 4ounds of formula I in
whi ch one (B TR %%Pcﬁndsrgér exanlas I whight RS andder R'eps cxppnopriaten,

reduction of a correspondi C ound, of _formula X, .as. herei nbefare
def i ned, ifﬁp?ﬁ@t&‘@e&%‘%%& $ 4400% gdm%?-ﬁ appeepriate),plkdanon of
bor ohydri de, -app ' nic,sojvent (e . gnza |0 cohol such
as net han% c8§%§’§®&@£)ééﬁé§'ﬁcgr8fé%ams oft f%ﬁlﬁﬂl yl*"?“koﬁt B¥ne of R2
and R3 " eRppRsptiate) represent H under conditions well known to those skilled in the

10 art;

(v) conversion of ome R* group to another (e.g. convefsion of
-(CHp,C(O)OR® to -(CH,),C(O)N(R®R?, wherein R®, R’ and q are as
hereinbefore defined) using techmiques well known to those skilled in the

5 art, or

(w) for compounds of formula I in which one of R' and R? represents H,
and the other represents -OH, reduction of a corresponding compound of
formula X, as hereinbefore defined, in the presence of a mild reducing
20 agent, e.g. sodium borohydride, and an appropriate organic solvent (e.g. a

lower alcobol such as methanol or ethanol);

(x) for compounds of formula [ in which one of R? and R’ represents

-NH; and the other represents H, reduction of a compound of formula
25 XXIA,



-NH2 and the other represents H, reduction of a conpound of forrmula 25

XXI A, 2 7 NOV 7103 WD 00/ 77000 PCT/ SE00/ 01254 24 NOH R5 R7 B R6 whene] KoV 2003

R3, R4, R5, R6, R7, R41l, R42, R43, RR4, R45, R46, A and B are as 5

her ei nbefWPDOFEIM®Ned, in the presence of a suitable reduci NECESESIDIiSL g.

Li AlH4), for exanple under conditionsaghat are well known to those skilled

in the art; (y) for conpounds ofnbarnula | in which one or both of RL and

R2 to represent -N(RR in vvhic one or both of R2c and Red represents

Cl-6 al kyl, alkylation of a corrspondi ng conpound of formula I in which R

and/or R - represent -N(R2c)R2d flas appropriate) in which R2c and/or R -d

(as appropriate) represent Hgs3u ng a coppound of fornmula XXI B, R2cLI XXI B
bl LI is as hereinbefore defined, for

is wherein R2 represents
known to those skilled in the art;

1-6 3 )
exanpl e under conditions t SF-E—0E
or XXI A (z) conversion of/ ghe substitusft on R to another using tectXifues
well 20 known t ®*t hose Aki|led i R*¥ h 2 70NOV 2003

N"‘-—-— R4

/A3

wherein R?, R%, R’, RS, R7, R*, R®, R¥, R®, R¥ R%, A and B are as

hereinbefore defined, in the presence of a suitable reducing agent (e.g.

L

LiAlH,), for example under conditions that are well known to those skilled

in the art;

(y) for compounds of formula I in which one or both of R' and R?
10 represent ~-N(R*)R* in which one or both of R* and R* represents C, 4
alkyl, alkylation of a corresponding compound of formula I in which R!
and/or R?® represent —-N(R*)R* (as appropriate) in which R* and/or R*

(as appropriate) represent H, using a compound of formula XXIB,

' R¥L! XXIB
15 wherein R*™ represents C, alkyl and L' is as hereinbefore defined, for
example under conditions that are well known to those skilled in the art;

or

(z) conversion of one substituent on R’ to another using techniques well

20 known to those skilled in the art.



WO 00/ 77000 PCT/ SEQCQ 01254 25 Conpounds of formula Il may be prepared bH
reaction of a corrpound of formula XXIl, XXI I s wherein R, R, R412'RH V:l[m
R43, Rte, mo R' are as hereinbefore defined, wth a coEﬁ_ound

fornul a Rerei nbefore defined, for exanple as descPCI&E00/01254

her ei nbef ore for synthesi s of conpountfs of fornula | (process step (e)),

or, in theCampounds cbfipramdddl afiaf denpiepatddving redctio 6ERr wnd ©fCH2 and
R5 represents OH or N(HRL'-, with a conpound of formula Vi

her ei nbef dpemalf X¥dhB, for exanpl e as described herei nbefore for synthesis
of conpounds of formula | (process step (d)). Conpounds of formula Il in
which R and R - both represent H may be 15 prepared by reduction of a

conmpound of formula U RS R7'1-1 B A XXIIT R6 27NOV2093 WO 00! 77040
PCT/ SEaar 01254 26 wher , R, R, RA', RA'-, R43, R', RA5, R'6, A and
B are as hereinbefore d¢fined, and in which the C = 0 group nmay be
activated using an apprfpriate agent, such as tosyl hydrazi ne, for exanple
as descri bed R4 R# .

wherein R', R*, R*, R¥, R®, R*, R* and R* are as hereinbefore defined,
with a compound of formula VIII as hereinbefore defined, for example as
described hereinbefore for synthesis of compounds of formula [ (process
step (e)), or, in the case of compounds of formula II wherein A represents
10 CH, and R’ represents OH or N(H)R*, with a compound of formula VII as
hereinbefore defined, for example as described hereinbefore for synthesis of

compounds of formula I (process step (d)).

Compounds of formula II in which R' and R? both represent H may be
15 prepared by reduction of a compound of formula XXIII,

XXHI




her ei nbefore for synthesis of conpounds of formula | (process step ( ‘} 5
Conmpounds of fornula IV nmay be prepared by reaction of a conpound of NOV 2003
formul a %Wvgerei nbefore defined, with a conpound of formula XXV,
L'-C(O)-L" XXI'V wherein L' is as hereinbefore defined, and EGT73%9P2R5¢he two
L' groups may 1o be the sane or différent, for exanple at between 0C and
reflux tewherest R?,eRY,RY, R pRES RIEeRAT, R*Ss R4, okl andbB 3ge (@8- Hbreinbefkdy! am ne
or potassi um carbonate) and an appropriate organic solvent (e.g. toluene
or di chidefuwedt hanse)in ¥hiContheurdsOf groupuirayy eayadiivapedpasingl &y react i on
of a compound of fornula H, as hereinbefore defined, with a conpound of
formul a XBPPYOPHE ASFH; nBiehoras desylhydraziege, deanpkample das cddsbebed

her ei nbef,ore. for the synthesis of conppounds of fornula IV. 20 Conpounds of
forml a \ﬂerﬁ:g&ef@ée Eﬁ’f 1909% ?@QPPPBHPQP ?%UBEHMMQCWS SiERpiPM a XXI |1, as
her ei nbefore defined, with a conpound of fornmula Ill, as hereinbefore
definéd, for exanple as described hereinbefore for synthesis of conpounds

f f I | f I LV,
her ci nber 7 BPRERRTEEforR R L2ty BE ptthatet BERRIME GbarSiibnde obs °°
synt hesi SopifOYRCWS%erdhbdfBieTHEfinkd ( BABCLESmBbiRd PP RrmEURIYIS Of
formula VI nay alternatively be prepare y reactiron of a conpdund of

formula XXI'I, as herei idaf@geLéefined, with a conpound ofxyfornula XXV, as
her ei nbef ore defined, for exanple as described WO 00/ 77000 27NOv2003

PCTI SE00/+ti&xin L' is as hereinbefore defined, and in which the two L! groups may

10 be the same or different, for example at between 0°C and reflux
temperature in the presence of a suitable base (e.g. triethylamine or
potassium carbonate) and an appropriate organic solvent (e.g. toluene or
dichloromethane).

15 Compounds of formula V may be prepared by reaction of a compound of
formula II, as hereinbefore defined, with a compound of formula XXIV, as
bereinbefore defined, for example as described hereinbefore for the

synthesis of compounds of formula IV.

20 Compounds of formula VI may be prepared by reaction of a compound _of
formula XXII, as hereinbefore defined, with a compound of formula I, as
hereinbefore defined, for example as described hereinbefore for synthesis of
compounds of formula I (process step (a)), or with a compound of formula
IV, as hereinbefore defined, for example as described hereinbefore for

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

Compounds of formula VI may alternatively be prepared by reaction of a
compound of formula XXII, as hereinbefore defined, with a compound of

formula XXIV, as hereinbefore defined, for example as described




27 hereinbefore for synthesis of conpounds of forrmula IV, followed by
reaction of the resultant internmediate with a conpound of fornula VAZEHDV 2003
her ei nbefypg go#9bd Ned, for exanple as descri bed herei nbeforeé,O @&,’4

synt hesi s of corrpounds of formula I ocess step (c)) rrpoun s of
~formula VI in which Rl and R2 represe t H may alternativel be prepared by
reduct i onhereigbeforer d @pmml%wﬁmmmdswfrufm I\kx\fokllowedvxmerei n R3,
R4, R41, R4A2, . R43, R44, RA5 and R4§ are_as hereinbefore defined, and in

whi ch t he Ieactiog Qfuthe Rgsuliant atsrpgdiate Witha sempopnd et formula oM, assuch as

]ng?/r:“h%der%m n@i ff orsfzﬁn“@g)egoa}_sldescrll beddaerelqeaef lorkaI B?{OF?\E%TpéEngrS]eZLL
fonct fon St e EmeBIAaLer Foitmulh 3GREDS sltb-F, “Buo s ahal o 6 Las

appropgiate) represent H wth an appropriate alkylating agent (e.g.
dimethyl sulfate), for exanple in the 20 presence of a suitable strong base
(e.g. s- B@drﬂpodﬁd&‘o&"fmﬁhulatﬂ AR Re | RNeGiradind ¢f alke Aterasldipn-i nert
solvent (e.g.” THF). 27 NOV2003 WO 00/77000 PCT/ SEOQQ 01254 28 Conpounds of

formul a Vb preparbd bprredactish oHa aocrspandiagwonipourdcdhformat ¥h are known
to those skilled in the art. For exanple,

10
wherein R3, R¥, R¥, R%, R®¥, R*, R* and R® are as hereinbefore defined,
and in which the C=0 group may be activated using an appropriate agent,
such as tosylhydrazine, for example as described hereinbefore for
compounds of formula I (process step (g)).

15
Compounds of formula VI in which one or more of R*, R¥?, R¥ and/or R*
represent C, ; alkyl may be prepared by reaction of a compound of formula
VI in which R*, R®, R* and/or R* (as appropriate) represent H, with an
appropriate alkylating agent (e.g. dimethyl sulfate), for example in the

20 presence of a suitable swong base (e.g. s-BulLi), N,N,N',N'-
tetramethylethylenediamine and a reaction-inert solvent {e.g. THF).



compounds of formula VII in which: 5 (1) B represents -CH2O and X

represents O may be prepared by reaction of a conmpound of formula X ANA¥ 2003

her ei nbefore defined, with a conpound of forrmula XXVI, R6 L to XXVI
wherein BOAHTYD are as hereinbefore defined, for exanpl e RET/SEMHA2SS
tenperature (e.g. between 50C and refligx tenperature) in the presence of a

e o scaranppinds SFORrBl VI A3 30 3ReRAG TheaChORAnER R e

prior 15 ni e ma red by
reducti on %?Eglqﬁé%nﬁlggdagf o?‘ﬁ‘u&%‘%ﬁ?ﬂ%ﬁq@% a\?vhergf)gwg’ B are as
her ei nbef cucﬂnpl@jﬂdge@lﬁ fdulaxanpinewhicpbet ween - 15C and room tenperature in
the presence of a suitable reducing agent (e.g. NaBH4) and an appropriate
organi c solvent (e.g. THF), followed by 25 an internal displacenent
reaction in the resultant internediate, for exanple 2 7 NOV 2003 WO

00/ 77060 HA)/Brepresanss-Cd,Oannd 06 reprasprts{D unay ibe prieparedeby resctivn a

suitabl e base (e.g. K2CD3) and an appropriate organic solvent (e.g.

acet oni t r i9fe3 coppoupd, ebfersawiasX B as harripbefere d ) Wity RicDmpoundcH2) "

S(0). - or A B $xvr,

RS
e o
L2 0

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

10

temperature (e.g. between 60°C and reflux temperature) in the presence of
a suitable base (e.g. K,CO,; or NaOH) and an appropriate organic solvent
(e.g. acetonitrile or toluene/water), or as otherwise described in the prior

15 art,

(2) R® represents H and X represents O may be prepared by reduction of a

compound of formula XXVII,

~ XXV

20 Br
wherein R’ and B are as hereinbefore defined, for example at between

-15°C and room temperature in the presence of a suitable reducing agent
(e.g. NaBH,) and an appropriate organic solvent (e.g. THF), followed by

25  an internal displacement reaction in the resultant intermediate, for example



5 (in which latter three groups n represents 1, 2, 3 or 4) or
-(CH2) mC(H) (OH) (CH2V and X represents O may be prepared by oxidati ah7 8V alll
conmpound @BOFJ&; la XXVII11, RXXVIII R$ in which B4 represents a single

_o al'ky

bond, C1 ne, -(CH),1IN(RL7)-, to -(CH2),-1S(0 2- &CTRESNPI25410-
(in which latter three groups n repregents 1, 2, 3 or 4) or
- (CH2) m 1@t Hpoatyeniphrureiin thipedsehed bER sEBR ask IeaS K,*@ggc m;eéﬂr e

I heaq,

defined), and in all cases RL7 and mare as herei nbefore’ in the
presence @ppaopukicatiganmxiadveriti{g. maeetonieilg); NCPBA), for exanpl e by
refluxing in the presence of a suitable organic solvent (e.g. 15 DCM; or
(4) B represents -(CH2)nO- and X represents N(R122) and R122 represents

-S(02-C1, - | -C(O OR14 b re ed by cyclisation of a conpound
of (f z)r mul éB%}qur%e% ;%Iwn%{ig%i%w&%%'mgﬁ@é(g)ﬁepr(é'ﬁdf)t,@- w
-S(0),-C1+4- al @AI or, -C(OQhéO?'a and u, R6, R7, R14 and L2 are as

her ei nbef Pk FaRFRedattslo, KanBf R} BelfAFEHFCHE dnd -ef 3 u0r254) edber at ur e

in th ' e e<{ e.q. sodi hydrgxi de), an appropriate
ol vent | (S CHPROIINCTEE, BRECH TeliesiRs; HLAEY! e aepatencbo0s W
OOn7000 PekicHtdd 8E 2bmifdund of formula XXVIII,

N
XxXvit
RS

in which B* represents a single bond, C,, alkylene, —tCHl)miN(R‘7)-,
10 -(CHyp),,S(0),- or -(CH,),.,O- (in which latter three groups n represents 1,
2, 3 or 4) or <(CHy,,,CA)(OH)(CH,),- (in which latter group n is as
hereinbefore defined), and in all cases R!” and m are as hereinbefore
defined, in the presence of a suitable oxidising agent (e.g. mCPBA), for

example by refluxing in the presence of a suitable organic solvent (e.g.
15 DCM); or

(4) B represents -(CH,),0- and X represents N(R'?) and R* represents
-5(0),-C,4-alkyl or -C(O)OR'" may be prepared by cyclisation of a
'compound of formula XXVIIIA, )
20
RS L2

></N(H)R‘2a XXVIIA
RTO\(CH

wherein R'* represents -S(0),-C,-alkyl or ~-C(O)OR™ and n, R®, R7, R*
and L? are as hereinbefore defined, for example at between 0°C and reflux
25 temperature in the presence of a suitable base (e.g. sodium hydroxide), an

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



and, if necessary a phase transfer catal yst (such as tetrabutyl amon
hydrogensul fate). Conpounds of formula VIIl1 nay be prepared by stand&ﬂdmv 200

t echni quR® gol960e S €xanpl e conpounds of formula VIII in vvha,%ti. % %
represents -(CH, )nO may be prepared by coupling a conpoun fs 13 a

XI A, as hereinbefore defined, to a céfpound of formula XXX,

L4- ( CH2) ,and\, F) feR@ssaiyl A pme Xrarkferwbatabyso (sdch e mm%ambhﬁbhe | eavi ng
group (e.g. halo) and n, R5, R6, A and L' are as herei nbefore defined; or
(2) B repusegersulfate). N(R17)- nay be prepared by coupling a compound of
formula XXX, 15 R N(H)R17 XXX wherein R7 and R17 are as hereinbefore
defined, to a conpound of formula XXX, L4-C(O) -C(R5)(R6)-A-L2 XXXI

wher ei n I;él‘{) R5, R6, ?anc&él\?\g&re a here| nbef ore defined; .20 i n _both cases,
under cordPTPGHRASRE dRrmay Imadh B reprieRoRY: Srdard techaiques. aFor
Conmpoynds " Ia VLI cin wh esents C2-al kyl ene and RS 2s
repregenteg((‘)"&a_l8 W%ﬂdéﬁflf&’ “i’aegﬂsl ‘%1 - al kyl or optionally

substituted aryl may alternatively be prepared by reaction of a conmpound of
formula Xl X as herei nbefore defined with a conpound of formula XXXIA, 2 7

NOV 1003 (1Y'® Q@preseR REH,SEXuRY25¢ pidpared by coupling a compound of
formula XIA, as hereinbefore defined, to a compound of formula XXIX,
L*-(CHp,-CR)R%-A-L? XXIX
10 wherein L*represents a suitable leaving group (e.g. halo) and n, R®, R, A

and 1.2 are as hereinbefore defined: or

(2) B represents -C(O)N(R")- may be prepared by coupling a compound

of formula XXX,

15 R'N(EH)RY XXX
wherein R’ and R" are as hereinbefore defined, to a compound of formula
XXXI,

L*-C(0)-C(R*)(R%)-A-L? XXXI
wherein L*, R, R®, A and L? are as hereinbefore defined:
20
in both cases, under conditions which are well known to those skilled in

the art.

Compounds of formula VIII in which A represents C,-alkylene and R’
25 represents ORY, in which R* represents C, 4 alkyl or optionally substituted
aryl may alternatively be prepared by reaction of a compound of formula

XIX as hereinbefore defined with a compound of formula XXXIA,



TO$\ ORY XXXIA R7 wherein R represents Cl.4 alkyl or aryl (which two
groups are optionally substituted with one or nore substituents sellecN@g200]
from Cl1- I r halo) and R6, R7 and B are as hereinbef fined, for
exanpl e ;‘rabe .{R/%(gn 5 anbi ent tenperature (e.g. 25C) and ref'%]%sg@ﬂ#g‘fature
in the presence of a suitable base (& g. K2003) and an appropriate organic
solvent (e.g. acetonitril fol®owed by conversion of the ester
functionality to an L2 grqup (injwhich L2 is as hereinbefore defined),
under conditions that are own to those skilled in the art. 10
Conpounds of fornul ae VB8 and i ~@ki ch B repfedénts -(CH2),S(O - or
-(CH,).S(O 2- nmay be prepared by oxidation of correspondi ng conpounds of
-formulae VI and VIII erein B represents -(CH2)" S-, wherein n is as

her ei nbef ore defined, i fthe presence of an appropriate anmount of a
suitable 15 og}inﬁ';si ng agent (e.g. NCPBA) and an appropriate organic

sol vent . Cﬂ]’ﬁﬁ?ﬁ S Tepresefitntt mealkXl S5 ATl (which)bvorgreups are opaiozaly | ar

fashion to,co un of formula .see, faqr example, process steps (a),
"0 SRS WS e o Fikte by iRiEDi elreS RO ALKy bor Ralew,

ﬁgéregg)nt in&:’ft{:%ikydaﬁn p lb§ k %tﬁg react.i on_of %1 C ound Icn(‘:h A

fornula VI -as® RHer ngeg%ys &#Fﬁ@% ‘% %ﬂ%‘ﬁnk%ﬁ&amp ?@?;ﬁ)ﬂt‘ge%(xllcl .

R7- B- C£ O) 4Gl ia ' ' [ :

For extmraiew Emptidtute (g1 23°Ch A A8l Tometalite 11 RRREREF by o

- solvent (@ guitfl&ak)(e.g. K,CO,) and an appropriate organic solvent (e.g.

acetonitrile), followed by conversion of the ester functionality to an L2
group (in which L? is as hereinbefore defined), under conditions that are
well known to those skilled in the art.
10

Compounds of formulae VII and VIII in which B represents -(CH,),S(0)- or
-(CH,),5(0),- may be prepared by oxidation of corresponding compounds of
formulae VII and VIII wherein B represents -(CH,),S-, wherein n is as
hereinbefore defined, in the presence of an appropriate amount of a suitable

15  oxidising agent {(e.g. mCPBA) and an appropriate organic solvent.

Compounds of formulae IX and XI may be prepared in a similar fashion
to compounds of formula I (see, for example, process steps (a), (b), (c) or
(d)). |

20
Alternatively, compounds of formula IX in which A represents C,
alkylene may be prepared by reaction of a compound of formula VI, as
hereinbefore defined with a compound of formula XXXII,

R’-B-C(0)-CH=CH, XXXI1
25 wherein B and R’ are as hereinbefore defined, for example a room

temperature in the presence of a suttable organic solvent {e.g. ethanol)."



2 7 NOV 2003 WO 00177000 PCT/5E00101254 32 Conpounds of formula Xl I may
be prepared by renpving an optionally substituted benzyl oxycarbonyl? LN 200]
from(i.e. deprotecting) a correspondi ng conpound of formula | in which R7
representWwOoTI0dhal |y s substituted phenyl, R5 and R6 bot teqgEsemserss H B
represents -N(R )C(O Q(CH2)-, Arepregents A and A is as hereinbefore
defined wunder conditions which are well known to those skilled in the art.
Compounds of fornula XV may be prepared by reaction of a to corresponding

conpound , ' ?(l%zp | i [ sents
-OH, wit h@a? E{égérr%%&usﬁgf of?ﬁ.fﬁgtrherrzﬂp I Ib? F%Eﬁg?@))dbydw*@ anﬁgi&&%ﬂ?w IS as
her ei nbef grestitgfedne e qo,gmmad) gt { - 1Q; and L3id i€ Rresence
of a suitable sol vent I%Zg g.” di ch?%ronlg?h;\ﬁg?{n 131'1‘%& I gﬁg%t%é}drégactai on with
a suit abl eomespordiof tdrapeandeof érnieladl hﬁ@ﬁﬁi@hnkhgéﬁ@);eﬁ[groalﬁmye at

bet ween anbient and reflex tenperature in the presence of an appfopriate
sol vent ( sulstitmed) phenyla RS windaRf dokinsepreseny H, Blatfxa3knts20 Conpounds of
formul a XV n& alternatively be prepared by reaction of a corresponding

compound oN@EN(QCICHAs, AerepresenisrA® ded iAcis ad hbreinbeforpalefiedt f or mul a
XXX 1A, R7-B-%|$§§ )-A-L2 XXXlElA wherein L2, RG, R7, A and B are as
her ei nbef BRACHePRGIEigns phch axgyvell kagwagethoss skillgd s theasi.ti ons to t hose

descri bed herei nbefore for preparation of conmpounds of fornmula | (process
step (e)). 2 7 NOV 2003

Compounds of formula XV may be prepared by -hrea.ction of a
10 corresponding compound of formula I, as hereinbefore defined, in which

R’ represents -OH, with a compound of formula XXXIII

R¥S(0),Cl XXXIII

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

25°C in the presence of a suitable solvent (e.g. dichloromethane),
15 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. DMF) and a suitable base {e.g.

NaHCOy).

20 Compounds of formuia XV may alternatively be prepared by reaction of a
corresponding compound of formmla VI, as hereinbefore defined with a
compound of formula XXXIITA,

R7-B-C(R®)(N,)-A-L? XXXIIIA
wherein L2, R® R’, A and B are as hereinbefore defined, for example

25 under analogous conditions to those described hereinbefore for preparation

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



WO 00/ 77000 PCT/ SE00/ 01254 33 Conpounds of formula XX may be prepar?q h}w 2003

.replacenent of the OH group of a conmpound of fornmula I in which R5

repr esentwo@lmegoh an L2 group under conditions that are \Whlsgobgyddst 0

~those skilled in the art. 5 Conpounds jof formula XXIA nmay be prepared by

reaction o{: a_ corres ndirl ound “of formqula X with hydr oxyl am ne, for
exarrplbfa a Og}pé’\%lfléoofg?fﬂéq gt Ay g‘? PJ?P?SE]I—%M)‘ePIEC%IH@[p?%%é%I‘IOf a

[ j . Ca , XXI |
cnown i n ﬁ%@%ﬁ?é@#@% G SordiEla T 0F Which %éﬁr-‘ﬁp%?é’ﬁﬁéoﬁ;mﬁﬁﬁ%m ques.
F OUSQUTRRY 1l ' :
roprosont. SRS 2%&@?@2 3%‘?& %—%ﬂdf%w%%’é&%&@et * Ra2. Ra3,

Rte, R and R all represent H may be prepared by reduction of a conpound
of formula XXXIV, t5 xxxiV wherein R a and Rl together represent

- O (CH2) 2-Compopi6itiR) 3f, formitld) KXIA mdyCHR 5pr£8afedt he Preasesgeodf a2

sui tabl e reducing agent (e.g. -Li ALH4) under 20 conditions which are wel |
known to tefssesporiding¢ompound eff formdao wids hytirdodamire, 5K dxamptey be
prepared in apal ogous fashion to conpounds of fornula XV (i.e. fromthe
cor r esponditngleXRtssh demperrmrande- 22083 refiex)odn 7thgo pravenvesEbon 03 witabla 4
Conmpounds of formil ae Z( XXI 1.l and XXV (in which, in all cases, R4' and R
bot h repre%rgﬁfucl—ﬁo,v S/%%‘B}e d, advant ageously, by reaction of (as

appropriate) either (i) a conmpound of formula XXXV,

10 Compounds of formula XXII are known in the literature or are readily
available using known techniques. For example, compounds of formula
XXII in which R! and R? together represent -O-(CH,),-O-, -(CH,);-,
-(CHp),- or -(CHys-, and R*, R®, R¥, R* R* and R* all represent H,
may be prepared by reduction of a compound of formula XXXIV,

15

XXXV

wherein R'* and R* together represent ~O-(CH,),-O-, (CH,),-, -(CH,),- or
-(CHys-, in the presence of a suitable reducing agent (e.g. LiAlH,) under

20 conditions which are well known to those skilled in the art.

Compounds of formula XXXIIIA may be prepared in analogous fashion to

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




0 Raa R04 XXXV R41 R42 O ORZ 5 wherein Rz represents Cl1.10 al kyl or &1.3

al kyl aryl (e.g. al kylphenyl, such as benzyl) and R41l, R42, R43 and 2R NG 103
as herei nbefore defined, or (ii) 4- piperidone (or a protected derivative
t her eof ) WOR/TTWGs appropriate) either (1) a conpound of fRITSEM®/O84VI,
R7-B-C(R5) (R6)-A-NH, XXXVI to whereij3 R5, R6, R, A and B are as

her ei nbef QFCﬁngﬂﬂdgedjﬁfo?fnu %)th@wvgaﬁ%lﬁg&( gbgyd%g%zy%;s derivative

t her eof), cases I n the’ presence’ o f'or

appropria m‘ﬁ,ge h, A& f | rmalin
sglout Pon) 11@;:]36&{ f\ﬁ}trﬁéee?fég{s)é of E% y ﬁﬁ-g(g’ %? ¥% rﬁs%”@' gﬁé}*@\/?fé%gr)\versi on
of the C(@ppispristeusitien (ecomsstindat forfmilabEXRRdi ate to a C(O N(R3) (R4)

- group using techniques such as those described herein (e.g. process step

(c) above). The formati on of conpounds of fornmulae X, XXIIl and XXV may be
carried out in this way for|lexanpl e at between room tenperature and refl ux
20 (dependi ng upon Rshe concgntrati gr«of the reactants) in the presence of

an appropriate solven nol or nethanol) and, preferably, in the
presence of an organic . a Cl.6 carboxylic acid, especially acetic
acid). 2 7 NOV 2003 WO 00/ 77000 PC1/ SE00/ 01254 35 XXXV

5 wherein R* represents C, ., alkyl or C, ; alkylaryl (e.g. alkylphenyl, such as
benzyl) and R*, R¥, R® and R* are as hereinbefore defined, or (ii) 4-
piperidone (or a protected derivative thereof), with (as appropriate) either
(1) a compound of formula XXXVI,

) R™-B-C(R%)(R%)-A-NH, XXXVI

10 wherein R’, R®, R’, A and B are as hereinbefore defined, or (2) NH, (or a
protected (e.g. benzyl) derivative thereof), in all cases in the presence of a
formaldehyde (i.e. an appropriate source of formaldehyde, such as
paraformaldehyde or formalin solution) and, in the case of compounds of
formulae X and XXV, conversion of the C(O)OR? group in the resultant

15 intermediate to a C(O)N(R)(R* group using techniques such as those

described herein (e.g. process step {c) above).

The formation of compounds of formulae X, XXIII and XXV may be
carried out in this way for example at between room temperature and reflux
20 (depending upon the concentration of the reactants) in the presence of an
appropriate solvent (e.g. ethanol or methanol) and, preferably, in the
presence of an organic acid (e.g. a C,4 carboxylic acid, especially acetic

acid).



It will be also appreciated by those skilled in the art that conpounds of
formula XXIl in which R and R2 both represent H may al so be prepared? NOY &03
this meth 64 g by reaction of a conpound of 4-piperidone (or a s

pr ot ect ed 70 ve ther eof) with NH3 (or a protected deriREV/FEQMEr cof )
in the presence of a formal dehyde), psovided that the internediate so
formed is subsequently reduced under appropriate reaction conditions. The
skilled person will also appreciate that this process may al so be used to
to prepar elicwitpdenalso aippireciatetiaby thosewbkitibd R4 thanstt Ria: caffpodndadnst Ras
and/or R46 are other than H _for exanple by: (i) reacting a conpound of
for mul a X§evmula ihKBhinRwhicinB/ ndrRR2 botls represent H mah atsoHbei prparedr

exanpl e, be.nzklﬂiam' ne qQr .a derivative thereof; is gi'i) renoval of the

-C(O OrRz utAt thig jmethodel e i B TgaCkoR ofr 2 copipgyindi aE 4rpipesigomeofon e

dof i neqr (PpETEhdervatye BeERL R N A Protecircbdprivanics deresRaat i on at
exarpl o, AnEOStesYe BHRIRIIOY rfTHeh BB 1 ERARERURE Sctioiiede under
descr | bed TBeuERahad GIRE blonrtile riickiBE BRRE o "by. ot some

poi nt, conversion of the bridgehead carbonyl functionality to the desired
25 R /R2 groups. Compounds of formula XXXI'V may be prepared in accordance

wi th t ecHhheskilednpeisommvallvalsd apposwiatk ahithhse phddess @ehy AldoBe alskd For
exanpl e, conpounds of fornmula XXXIV in which RI and a together represent
27NOV2003 to prepare compounds of formula I in which R* and R®. are H, and R*
and/or R* are other than H, for example by:
(i)  reacting a compound of formula XXXV in which R* and/or R*
is/are other than H with, for example, benzylamine or a derivative
thereof;
15 (i) removal of the -C(O)OR? unit;
(iify reaction at the free bispidine nitrogen of the resultant compound
with a compound of formula VIII as hereinbefore defined:
(1v)  removal of the benzyl protecting group; and
(v)  reaction at the free bispidine nitrogen of the resultant compound
20 with, for example, a compound of formula III or IV as hereinbefore
defined,
under conditions well known to those skilled in the art including those
described hereinbefore. This reaction will be accompanied by, at some
point, conversion of the bridgehead carbony! functionality to the desired

25 R'/R? groups.

Compounds of formula XXXIV may be prepared in accordance with

techniques which are well known to those skilled in the art. For example,

compounds of formula XXXIV in which R™ and R* together represent




WD 00/ 77000 PCT15E00101254 36 -(CH2)3-, -(CH2)4- or -(CH2);- may be
prepared by reaction of a conpound of formula XXXVIl, R"' X (X 1l 7 7 NOV 2003
0-~~N----~0 i H wherein Rs'"' and R' together represent -(CH2)3-, -(CH2)4-
or -(CH2yDgor77800ni th a mi xture of phosphoric acid and sul f urGXrsEDIDEhs4 f Or
exanpl e at 120C. Conpounds of fornul a3eXXXVI are well known in the
literature are adily |IabI usin wn_t echni gues. For anpl e,
conpounds. %(?[{IZ)FOr%F@X%(\ﬁ pfg%r glﬁ't aéﬁ angP Q—H@ H and A

0o repres prepared by reaction of a corrpound of formula Vi
%2 represen%

i n which "and X represents 0 with ammonium hydroxi de under
condi tions which are weg¥ kne¥®h to those skilled in the art. 15 Conpounds
of fornulae II1, VA,_XIA XLV, XVI, XVII, XVIlI, XX XX, XX B,
XXV, XXVI, XXXI | NG XXX, XXX, XXX, XXXIA, XXX, XXXVI |
XXXV and XXXVI| and ; es thereof, are either commercially
avai l abl e, are known i [iterature, -may be obigikggd either by

anal ogy with the processe lescri bed hereln or by conventi onal

synt heti c procedure I N™% 3ge with standard techni ques, fromreadily
avai lable starting materigls usrng appropriate reagents and reaction
condi tions. Substituents 3p the aryl (e.g. phenyl), and (if appropriate)
het er ocycl i c,

wherein R™ and R™ together represent -(CH,),-, -(CH,),- or -(CH,)s-,

5  with a mixture of phosphoric acid and sulfuric acid, for example at 120°C.

Compounds of formula XXXVI are well known in the literature or are
| readily available using known techniques. For example, compounds of
formula XXXVI wherein R’ represents OH, R® represents H and A
10 represents CH, may be prepared by reaction of a compound of formula
VI in which R® represents H and X represents O with ammonium
hydroxide under conditions which are well known to those skilled in the

art.

15 Compounds of formulae III, VA, XIA, XII, XIV, XVI, XVII, XVIII,
XIX, XXI, XXIB, XXIV, XXVI, XXVI, XXVII, XXVIIA, XXIX,
XXX, XXXI, XXXIA, XXXI, XXXIII, XXXV and XXXVII and
derivatives thereof, are either commercially available, are known in the
literature, or may be obtained either by analogy with the processes

20 described herein, or by conventional synthetic procedures, in accordance
with standard techniques, from readily available starting materials using

appropriate reagents and reaction conditions.

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

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



25 group(s) in conpounds defined herein may be converted to other clained 2
7 NOV 7003 W 00/ 77000 PCT/ SEOQ) 01254 37 substituents using techni quel0V 2003

wel I knowpgalopadohpse skilled in the art. For exanple, nit rWQQF%y be

reduced to an am nobenzene, hydroxy nay be converted to al Xy may
be hydrol ysed to hydroxy, etc. 5 The %onpounds of the invention may be

i sol at ed fsubsHtueRts rusinga éechaiquesi wellr ksows ito gthose\skilléd imithe actinikpres. |t
will . be appreciated by those skilled in the art that, in the process
descri bed G&Wfﬁ; RIEebeRARe; HAK | begresduseddp amaminebengese c byganydmayay be,

to or may,need tag be rotected b rotectin roups. Functional groups
which it it€ Q?&FF%‘EF% X¥r BEOXY W&E’dﬁ%g%&}?%aﬁfw, ehd carboxylic
acid. Suitable protecting groups for hydroxy include trialkylsilyl and

di aryl al kyl silyl groups (e.g. tert-butyldinmethylsilyl, ten 15

but yI dicph ' t L iyl ) e y | s.2nd .

ai kyl czsir bgf;ﬁ)% %Q%Pgﬁspsdﬁ( eﬁ%%@%% -mg%dgée?ﬁéﬁ[g@bgﬁﬁ/o%gugﬁﬁfﬂg?.

Sui tabl e Q@@hﬁgghﬁggqb@ugﬁddﬁylRggﬁﬂﬁhéguﬂ ude benzyl, tert-butyl oxycarbonyl,
9-fl uorenyl met hoxycar bonyl or benzyl oxycarbonyl. Suitable protecting
groups for carboxylic acid include Cl1_6 al kyl or benzyl esters. 20 The
protection and deprotection of functional groups nay take place before or
af ter any Infwillhéer appreciareds toyp shases skilledd ihethei abieftinate . inPriwt grdcesg gr oups
may be renpved in accordance with technigues which are 25 well known to
those ski described ahoyeaithe fmetipnaligrounsheldintennacdiate: eompaundsumay dfe,

protectin roups Jjs fully described in "Protective Goups in Organic
Cheni s‘f’ry%,r E%‘?ﬁl 15,be3 R;\%fg:c h PEOCEIRG, BFRURSess (1973), and

Functional groups which it is desirable to protect include hydroxy, amino
and carboxylic acid. Suitable protecting groups for hydroxy include
trialkylsilyl and diarylalkylsilyl groups (e.g. zerz-butyldimethylsilyl, rert-
15 butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl and
alkylcarbonyloxy groups (e.g. methyl- and ethyicarbonyloxy groups).
Suitable protecting groups for amino include benzyl, zerz-butyloxycarbonyl,
9-fluorenylmethoxycarbony! or benzyloxycarbonyl. Suitable protecting
groups for carboxylic acid include C, 4 alkyl or benzyl esters.
20
The protection and deprotection of functional groups may take place before

or after any of the reaction steps described hereinbefore.

Protecting groups may be removed in accordance with techniques which are

25  well known to those skilled in the art and as described hereinafter.

The use of protecting groups is fully described in "Protective Groups in
Organic Chemistry”, edited by J W F McOmie, Plepum Press (1973), and




27NOV2003 WO 00/77000 PCT/ SEO0/ 01254 38 "Protective G oups in Oganic
Synthesis", 2nd edition, T WGeene & P G MWtz, WIley-Intersciengg ov 2007

(1991). %@% Oski lled in the art will appreciate that, I@ﬁ@?%@%ﬁét ain

conmpounds of the invention in an aJternative, and, on s

more conveni ent, manner, the indivi dulasl_ process steps nentioned herein may
be per f or MrpteeiveaGooupse e AIrganigasynthesdy" o r2ndneditinm, %i YWuGireensadt Pdis may be
performed at._a djfferent stage in the overall route (i.e. substituents may
be added MbVéwds Y leydaterseiengs Gl or nati ons perforned upon, different

I nternmedi ates to those to associ ated hereinbefore with a particul ar
reaction). This will depend inter alia on factors such as the nature of

avai 1 abi 1 7et508 skalsd B b A Rl hyReiRfi it Bl o St Goripdinds gy (i ¢
the chor ot B BYEBpT Al dierhilfud 4G, B SO YSiens, KR KoRvdizae, ' 1) e
0 yhtheti ¢ steps; the

d, £, ; i .
need, an 8r, Ak iPARAGSAL gs_rs%wﬁs ﬁuﬁ%ﬁﬁoﬁé@hﬁﬂﬂ % gtaggr%g@t equence

for acconplishing the synthesi It"wll also ose
skilled ig differéitt ofder! andlé o lindieidual Readdiobl e cbed peifvaied et &f
conpounds of formula I, which may be nmade prior 20 to a final deprotection
st age, nugifferenpsiageds thdaveradbioge ¢pe. subistinienys amy baadded fveyndrey be

adm ni stered parenterally or orally and thereafter netabolised in the body
to form conpoicali srapsfarmeationsepenformedh tpan adifengnt intexoedigies ol thoset i ve.

Such derivatives, may ,therefore be described as_ "prodr Mor.eover, we

u S" .

have ounaissopiited Befeanbelioseyvith aspaticlar feaction). 2 ‘Vﬂgéﬁp%%d pHE8r ugs of

ot her co unds .of formula I, All 1pr oFIr H%S le cotrmounds of formula | are

i ncl uded FHEIEH f:llq{grss@g%é aéfthpﬁgml e of other functional groups present int a
particular substrate, the availability of key intermediates and the protecting

2

group strategy (if any) to be adopted.  Clearly, the type of chemistry
involved will influence the choice of reagent that is used in the said

15 synthetic steps, the need, and type, of protecting groups that are employed,
and the sequence for accomplishing the synthesis.

It will also be appreciated by those skilled in the art that, although certain
protected derivatives of compounds of formula I, which may be made prior
20 to a final deprotection stage, may not possess pharmacological activity as
such, they may be administered parenterally or orally and thereafter
metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be described as
“prodrugs”. Moreover, we have found that certain compounds of formula I

25 may act as prodrugs of other compounds of formula I.

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

invention.



I nvention. 27N 7v7003 WD 00177000 PCT/ SEOCQ' 01254 :9 Some of the

.internmediates referred to hereinbefore are novel. According to a fur?Kev 200}

aspect of éraﬁmjé@gention there is thus provided: (a) a compound of formula
. as heY® re defined or a protected derivative ther ®/SE0BI25¢i ded
that R7 does not represent optionally3ubstituted phenyl; (b) a conpound
of fornmula V, as hereinbefore defined or a protected derivative thereof,
provi ded that R does not represent optionally substituted phenyl; (c) a

Chereor. Cpmeofind ilieARclRls BRHAL © erenlifortia? B8l cActmiBE s o
prot ect ed Jdffrkat adRct B RO tnvehfdn %ﬂ@oﬁpﬂi?@r&ﬁﬂé&r@!a& s?%xbbun&‘%
e & theredr:> {

her ei nbef ore definéd or a protected rivati a comnmpound of

forml a XYormalhdlei asbdepsigbeford nrdined ar Pi Ohroedcesll ARIWMAVE Y therBsr eof 1 (0)
a conpound of fornmula_ XX, as hereinbefore defined or a protecte

~derivasti verovidedediat Rh)does cuotprepnesent dpiomlip slktitutedaphbayki (yehor e

defined or a 15 protected derivative thereof, provided that" R does not
represent COFRGHE pf fomumwlat Vi as derginbefpre dafided by aaprmegqied migrivhtiter nul a
XXV, as Efeéei nhef or e gc?e“-?ﬁ or a Erotected deriyvative thereof. Medical
and phar miR&ECEc Brovided shattRe deespot serresent; opsionally ubstituted: pherylul because

ey Possest  RUHREH 3B, GimiE kb st DL el S SR °0 %0,
;?N&g‘égg%rﬁﬁﬁve 2Ref2BFPRY 'ﬁdc%rﬁgoutnaeoij VRN R0 o RerdiSBefise BORLORSEUL! cal s,
10 a protected derivative thereof, (¢) a.compound of formula XIII, as
hereinbefore defined or a protected derivative thereof; (f) a compound of
formula XV, as hereinbefore 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
15 protected derivative thereof, provided that R’ does not represent optionally
substituted phenyl; and (i) a compound of formula XXV, as hereinbefore

defined or a protected derivative thereof.

Medical and pharmaceutical use
20

The compounds of the invention are useful because they possess

pharmacological activity. They are therefore indicated as pharmaceuticals.

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

25 compounds of the invention for use as pharmaceuricals.




WO 00/ 77000 PCT/ SEOQ O 1254 40 In particular, the conmpounds of the

i nvention exhibit myocardial electrophysiological activity, for exa@anpNev #§)

dem)nstralte in.the test described below. 5 The conpounds of the invention
ez

are thus d to be useful in both the prophylaxis and GO rent
of arrhythmas, and in particular atrPal and ventricular arrhythm as. The
conpoundspf paftieulaty ertid OBordpeudy!s of Ndhe aiekntiont hexHibRat fifdtaktial t 0
prophyl axi s of cardiac diseases, or in indications related fo cardiac

di seases, eleatrophiysivlagichl tdvtivaty , afer leehimgpledas odgrheysteatedj dn  the eesti ncl udi ng
i schaemi ¢ heart disease, sudden heart attack, myocardial infarction, heart
failure, desribeddelawgery and thronmboenbolic events. 15 In the treatment of
arrhyt hm as, conpounds of the invention have been found to selectively

del ay cardi ac repol arization, thus prolonging the QI interval, and, in

particular, to exhibit class IIl activity. A though conpounds of the
i nvention..have been ,found to exhibit ¢class Il] .actjvity.in articular, in
et bor THA coppoands i e HEveRiiin e il Spebted d be bl path 4o

mvent onPRopEfds SbfTk trtastndnf 0P BErnoARE0AS A OF Ptk AT 2" ch
nmet hod COU’?&" ﬁﬁr%ffﬂﬁ%rﬁhrs?t ion of a therapeutically effective anobunt of a
conmpound o e Inverntion to a person 25 suffering from or susceptible

to, such a condition. 27NOV7003 wo 00177000 PCT/ SEOQQ 01254 41

The compounds of the invention are thus indicated in the treatment or
10  prophylaxis of cardiac diseases, or in indications related to cardiac diseases,
in which arrhythmias are believed to play a major role, including ischaemic
heart disease, sudden heart attack, myocardial infarction, heart failure,

cardiac surgery and thromboembolic events.

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

20  not necessarily restricted to this class.

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

25 suffering from, or susceptible to, such a condition.



Phar maceuti cal preparations The conpounds of the invention will norpally"
.be adm nistered orally, subcutaneously, intravenously, intraarteri al W 1003
t ransder bl intranasally, 5 by inhalation, or by any other parenteral

| ooy A

route, in m of pharmaceutical preparations conpri siF{F/AEBOESE| ve
ingredient either as a free base, a pharnmaceutically acceptable ion
exchanger Bhax&nﬁeeuﬁcal(bceﬁwmmlﬁ or inorganic acid addition salt, in a
pharmaceutically acceptabl e dosage form Dependi ng upon the di sorder and
patient to be treated, as well as the route i o of admi nistration, the
conpositions may be adm nistered at varying doses. The conpounds of the

i nvention may al so be conmbined with any other drugs wuseful in the

treat nent B¢ ompounds 0f del/pyersianewidlandrmaliycbe aadmiimistertst orally,s
According to a further aspect aof the invention there is thus provided a
phar maceutSUOSNAReRUSEY .o iR CRAVSLY o i IR A te Aoy iansdemmally ,nirgranasally,n

adm xture with har maceyti cal | y acceptabl e adj uvant, diluent or carrier.
Sui t abPe d¥i | 4. onthJ% Ap Sthess ﬁ%‘ePFFéali n{%ﬂ ol i et Hermperfti ¢ 20

ééﬁaﬁff';’t”ﬁ sasRCHRRChfecritos Sovabristnd o AR ek T cirt alBEl Tt ey
| ' : ' - hm : 70000
pCT/ SECY (5t RIRTEIRBRAt) BRIl i eRtnarker 06 L HGd s Sredle B ant age

t hat they iﬂ% r | [ E;Hgmﬂ : | a broader
range of activi tyaa?ia?gﬁ%[ii ﬁ%g’e%? It ngcgﬁiléaggﬁ%%c%gﬁbclﬁﬁg%ggr?s@'l , class
11, cl ass Déperdisl @pon HerdRotdéranid patioht (t9Regbalelly agvaEls ab thé g ! |

and/or class IV activity in .
i0  of administration, the compositions may be administered at varying doses.

The compounds of the invention may aiso be combined with any other drugs

useful in the treatment of arrhythmias and/or other cardiovascular disorders.

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

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

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

administration.

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

against cardiac arrhythmias.



5 addition to class IIl activity)) than, be nore potent than, be |onger
acting than, produce fewer side effects (including a |ower inci dende/ NBV 1003

proarrhyg,‘@' ch as torsades de pointes) than, be nore ' r bed
t han, or a'?ﬁtmﬁgy may have ot her useful pharnacol ogi cal pﬁ’gﬁé%lty"f”@gégver,
conpounds known in the prior art. 10 HZol ogi cal Tests Test A Primary

El ectro h Gompoundsaibf Hi¢ invention mayealstbaves di QivamagePtlmt shéybm@yibeea pi gs
wei ghi ng between 660 an 1100 g were used. The aninmals were housed for at
| east one MeEkeHmsiaus hane bselassunxicahanhhave rdroadersangecof aasdtyand t ap

wat er during that period. Anaesthesig was i nduced by_an intraperitoneal
i nj ection (ﬁCI@ﬁgogg?lbi% apy sombinagonpigasgl. elass dht ¢lasseld andfer

i ntroduced. intq,one.carotid arter for blo pressure recordi ng and bl ood
oy o PRl Retsclihy e Porfs tl dfen Slamoly Madiriy o
Z?ggltlrgg)es ke téa ed J‘E@Lﬂge-l'n‘@ﬁl‘]g (r) recgrg n of ESf&géé_ead. . A
thgrm’ %torad:ﬁtéorbp (?g%issi]ﬁf'fqh vp:gt)[ na(r)P(? ORES Qﬁfqéltha% gg’fs) PALWE heating
, 5 5.38.,5C. A
Pr achoot oy dFiOURPS  HEREE SlYen SlterS Tt a7 I8 ef 008G et i ¢
. | : . bl
oo PRmARER R e i e SRS ES

speci es. IthaRr &ethdtXhepdHEP MRVECNEBH aséfl pHeARSSlogical properties over,

compounds known in the prior art.

10

Biological Tests

Test A

Primary Electrophysiological Effects In Anaesthetised Guinea Pigs

15 Guinea pigs weighing between 660 an 1100 g were used. The animals were
housed for at least one week before the experiment and had free access to

food and tap water during that period.

Anaesthesia was induced by an intraperitoneal injection of pentobarbital (40
20 to 50 mg/kg) and catheters were introduced into one carotid artery (for

blood pressure recording and blood sampling) and into one jugular vein (for

drug infusions). Needle electrodes were placed on the limbs for recording

of ECGs (lead IT). A thermistor was placed in the rectum and the animal

was placed on a heating pad, set t0 a rectal temperature of between 37.5 and
25 38.5°C.

A tracheotomy was performed and the animal was artificially ventilated with

room air by use of 2 small animal ventilator, set to keep blood gases within



both vagi were cut in the neck, and 0.5 ng/kg of propranol ol was given
intravenously, 15 minutes before the start of the experinment. 5 The 2-&2NV 2003
vent ri cul g gphera’ di um was exposed by a | eft-sided thoracot E00fEs @
cust om desi gned suction el ectrode for recording of the nonophasic action

potenti al é&gNAP S aE b_jed to the left ventricular free wall. The

el ectrode Wash fag E or the §Pedes- oAl Udenip seduspraatmomicgnfiuesess d be
recorded, l()) erw.se it WES Eﬁved 0 a rtﬁﬁl] osition. A bi pﬁl ar electrode to
for paci ngPOds ¥ Pk Cib 1 HBe nerk. apd; HBP(%’TH%OIG MRS 8HEDt wi ce t he
diastolic Lt st omt nrade _const ant current
stinmul at or&%ﬁgﬁﬁ%%%twv@%ﬁgg%ggaeﬁ% tglefs%—gﬁg ’ﬁplﬁgli.[neélﬁove the normal sinus

~rate during 1 minute every fifth mnute throughout the study. 15 The bl ood
pressure, the MAP signal and the lead Il ECG were recorded on a M ngograph

i Nk j ets revRe defr «cHnABRIAS i QBunPWese | 5 1208 ted
(sampling frequency 1000 If|zli:a|)1 onma PC dg%'%ggéht ea?%gtﬁq%?gg.ggggghﬁgf each

paci ng secushaeecumomtdsigmal sidticesleddsdeffor hecdralngoni s E‘ﬁdhﬁaﬁagﬁ si nus
rhythm . The signals were processed using a custom made prograr 20 devel oped
for acqui saatiomnpasedtiah @MAPS wals gppiisd dooecielt wérgriallsr fieeswald The
experimental animals (see Axenborg and Hirsch, Conput. Methods Prograns

Bi omed. 41¢legsoda 9us) keptrive pasitiommascledgras annaicepableosighak cogldt be basal
control recordings, 5 25 mnutes apart, during both pacing and sinus

~ rhythm AfE%'vaqqqg ofBeige dbasomoyed 4o o ReW pasetiqo. r &t bapsdar electiodet est

subst ance s infused in a, volu of .0.2 .into the jugul ar, vein catheter
for 30'%echdRBCIBE, as d‘ﬁ’ﬁﬂtt@s&l? if?fg,atn ci %é)ﬂsa YIaHOR BViceag

2507 9 ARBTEBr iak, f Sh A S B PR Sk R e

stimulator. The heart was paced at a frequency just above the normal sinus

rate during 1 minute every fifth minute throughout the study.

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

20  developed for acquisition and analysis of physiological signals measured in
experimental animals (see Axenborg and Hirsch, Comput. Methods
Programs Biomed. 41, 55 (1993)).

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

minutes after the previous dose, the next dose of test substance was



44 adm nistered. Six to ten consecutive doses were given during each
experiment. Data analysis 5 OF the numerous variabl es measured in ti&NOV 2003
anal ysi syd fyrBsener e selected as the nost. inportant for c Hodhsand

sel ection of active conpounds. The three variables selected were the MAP
duration at_ 75, Percent repolarization during pacing, the atrio-ventricular

(AV) cond@driBisierede (& 1R eifTa SONFRCUSIVE AASRS WgTEH @iV ndUmRg a2dlal pace
pul se and the .start of the ventricular MAP) during pacing, and the heart
rate (defiSfBEEEMt-he RR interval during sinus rhythm. Systolic and

di astolic blood pressure were neasured in order to judge the haernodynam c
status of the anaesthetised aninmal. Further, the ECG was checked for

arrhyt hm qﬁatﬁrﬁﬂél ism)rphol ogi cal changes. 15 The mean of the two control
recordi ngs—was—e—&ito zero and the effects recorded after consecutive

doses of test substance were expressed as percentage changes fromthis
val ue. "By plotting these percentage val ues against the cumul ative dose

adni ni st er@diHRehheroRaGArhBRAMHDred in WAS 23R1YRRS thileewkfe SSIBSieHUL

dose-response curves. In this way, each experinent generated three

dose- r espahé enahu iv@srtann forf compisotuamt seloction of faetivé\Congsunhidst e ti me and
one for. the sinus frequency ( interval). A nmean curve of all

exper i mentthrgeevarblasdselectéd were the MbBtdurasomas 70 gpervent rpolaizktionot ency

val ues were derived fromthe nmean curve. Al dose-response 25 curves in

t hese expahiriagnpacings e airin-vemirisulasy(A Y heandactinm sme (definedais thet a points
obt ai ned. The nmul ati ve dose prolopging the MAP duration b 0. %fromthe
basel (e VBSTYAldEusemthe ATEL PAce BUIE<; e WABS the| venmicular MAP)

during pacing, and the heart rate (defined as the RR interval during sinus
rhythm). Systolic and diastolic blood pressure were measured in order to
judge the haemodynamic status of the anaesthetised animal. Further, the
ECG was checked for arrhythmias and/or morphological changes.

15
The mean of the two control recordings was set to zero and the effects
recorded after consecutive doses of test substance were expressed as
percentage changes from this value. By plotting these percentage values
against the cumulative dose administered before each recording, it was

20 possible to construct dose-response curves. In this way, each experiment
generated three dose-response curves, one for MAP duration, one for AV-
conduction time and one for the sinus frequency (RR interval). A mean
curve of all experiments performed with a test substance was calculated, and
potency values were derived from the mean curve. All dose-response

25 curves in these experiments were constructed by linear connection of the
data points obtained. ' The cumulative dose prolonging the MAP duration by
10% from the baseline was used as an index to assess the class IHI

electrophysiological potency of the agent under investigation (D).



el ectrophysi ol ogi cal potency of the agent under investigation (D10 .
.NOvV 2003 WD 00/ 77000 PCT/ SEQQ 01254 45 Test B Metabolic Stability oﬂ NUV 1003
Test - Conpworede7ebn i n vitro screen was set up to determne tpgr,ggw
stability of the 5 conpounds of the ipvention. The hepatic ctlon
“from dog, fan rabbit and rat with NALA)IBH as co- factor was used. The assay
conditions_ﬁéi_g as follows: S-9 (3 ng/nmL), NADPH (0.83 mM), Tris-HC
. 4

buffer (50 0, M of test 1o conpound. The reaction was
started by i - ‘ ShiIBINPY0ESd terminated after 0, 1, 5, 15 and
30 m nutes byralsmgthe lenthe sanple to above 10 (NaOH, 1 mM). After

sol vent extraction, the concentration of test is conpound vvas measur ed

agai nst an I S det on) The

per cent ageAI?FIt?evg?&C%I&%ggﬁégrsgmlbﬁongyg?@g% %nﬁ%l‘%/ L‘?g the n) were
cal cul ag edcgmpou@ofdhednv@afiyr € for nmetabolic stabili ty 20 The invention
Is illustrated by way of the follow ng exanpl es. Exanples 25 CGeneral
Experinmental Procedures Mass spectra were recorded on a Finnigan MAT TSQ
700 triple quadrupole nmass spectroneter equi pped with an el ectrospray

i nterface ThakepRic stframxplfmmaogq fnanyasbbit padtrao watte N ADEFEPRe@oWi th an
el ectrospray interface 7E‘LC- , a Hewl ett Packard nodel 6890 gas

chr omat ogr faskoicwiasasedd The assay conditions were as follows: S-9 (3 mg/mL),

NADPH (0.83 mM), Trls-_HCl buffer (S0 mM) at pH 7.4 and 10 pM of test
10 compound.

The reaction was started by addition of test compound and terminated after
0, 1, 5, 15 and 30 minutes by raising the pH in the sample to above 10
(NaOH; 1 mM). After solvent extraction, the concentratdon of test

15 compound was measured against an intermal standard by LC

(fluorescence/UV detection).

The percentage of test compound remaining after 30 minutes (and thus t,,)
were calculated and used as a measure for metabolic stability.

20
The tnvention is illustrated by way of the following examples.

Examples

25 General Experimental Procedures

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole
mass spectrometer equipped with an electrospray interface (FAB-MS) and
VG Platform II mass spectrometer equipped with an electrospray interface

(LC-MS), a Hewlett Packard model 6890 gas chromatograph connected to a



27NOvV2003 WD 00/ 77000 PCTI SEQCQ 01254 46 Hewl ett-Packard nodel 5973A nﬁ\fﬁ]
spectroneter via a Hew ett Packard HP-5-Ms GC columm, or a Shi madzd 7 N 03

QP- 5000 w&/oommoe spectroneter (Cl, nethane). 1H NVR and 13@chMBoonizss
measurenents were perforned on a BRUKER ACP 300 and Varian UNITY plus 400

ard 00 SRSCILOIESES 3,20 Sedtna oL JiL Lequencies of 400 5309 gn 00

e WP RS bt o S ST PR S SR TET o

L, W) SRS RO Bl RN
e, 20/ BRURER IAER abosal it ONITSHBslog e pthasoniderr sl € 1,

g) wege Q@ﬁ??_iﬂog;aﬁ‘ﬁt !fféc@@nci’é@'df@(ﬂ)’! 4060 Bn&%ﬂ%ﬁ“?ésyt@&zfﬂg) ahdag- 0 L MeCN

and the reacti 20 m xture was refluxed under an ine sphere for 2 h.

The hot St ftéquencisasoffl 73.5¢1160.@addt 1%5.7iMHAt@pectivedyt rakiehatigelyi ng a
clear oil which was crystallized fromdi-iso-propyl ether giving the
product i'*C7NNRy i mledsureBEnVRvEEDGS orfed 404, a 4BRUKER 0ACEH42() 115. 3,
118.9, 134.0, 161.6 25 Exanple B 2 S;-C)(i ranyl met hyl

3- ni t r obepzemesgler gt frequency of 50. .

10 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.

Synthesis of intermediates

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

solution of p-cyanophenol (238 g) in 2.0 L MeCN and the reaction
20  mixture was refluxed under an inert atmosphere for 2 h. The hot solution
was filtered and the filtrate concentrated, giving a clear oil which was

crystallized from di-iso-propyl ether giving the product in 75% yield.

3C NMR (CDCl,): § 44.4, 49.7, 69.0, 104.5, 115.3, 118.9, 134.0, 161.6

25

Example B
2(85)-Oxiranylmethyl 3-nitrobenzenesulfonate

m-Nitrobenzensulfonylchloride (12.6 g; 57 mmol) was added to a cold



m Ni t robenzensul fonyl chloride (12.6 g; 57 mmol) was added to a cold _27NOV2
'3 WD 00/ 77000 PCT/ SE00101254 47 (-20C) solution of (R)-(+)-glycidolZ { 0%
g; 74 MWQOHTMIOOTEA (10.3 nk; 74 rnnol). The reaction m Xpgr&Edmei2ssi rred
at -20C for 96 h. The solution was fihtered and the filtrate washed with

conpound (S GARIUEhE @Yy fm@g@@% 57 8% oty skl R (ED-84mLadt 1)
.22 I H), 1 .4.49. IH), 7.8 : .2 , 8.52
?m 1H§m 8. 8“?"{‘%1 f—fﬂ‘io‘%‘%%%| r%-"{?%éﬁ“ﬁ@gi ééh%‘% r%tfgéx?% é'%r]nig%i tr ij le

Th itl ' %.Yh el . : di '

deicﬁi bed “PRTR: Wi F5erBU SR 67 itrdls Yashid fugh PSS f”ce'a&@hdlﬁ%a?&%ﬁ?%? ’
Ex Did: . Lo -

o epar od i e L OBl Nt T e e CoPGubd 1 € AP AT St ar i o

from (§)-(-)-epichlorohydrin. 20 [a]D2 = -14.1 (c = 1.0; acetone) '"H NWR
(CDbC13): 6 2.79 (1H, mM; 2.98 (1H, mM; 3.39 (1H, mM; 3.98 (1H m; 4.37
(1H m; GHONNRI(CGDCLY: @0 2(&H, (dd),1H), 2.84 (dd,1H), 3.22 (m,1H), 4.07

(dd,1H), 4.45 (dd,1H), 7.80 (t,1H), 8.25 (m,lH), 8.52 (m,1H), 8.78
(m,1H)

10 Example C
4-[(25)-Oxiranylmethoxylbenzonitrile

The title compound was prepared in a 90% yield according to the

procedure described in Example A above starting from (R)-(-)-
epichlorohydrin.
15

Example D
4-[(2R)-Oxiranylmethoxy]benzonitrile

The title compound was prepared according to the procedure described in
Example A above starting from (§)-(-)-epichlorohydrin.

20
[@]p® = -14.1° (¢ = 1.0; acetone)
‘H NMR (CDCly): & 2.79 (1H, m); 2.98 (1H, m); 3.39 (1H, m); 3.98
(1H, m); 4.37 (1H, m); 6.99 (2H, d); 7.60 (2H, d)

25



25 27NOV2903 wo oonpoo 48 Exanple E 3-Benzyl -3, 7-di azabicyclo [3.3.1

] nonane PCT/ SEQ0/ 01254 (a) 3, 7-Di benzyl -3, 7-di azabi cycl o[ 3. 3. Imonaan DV 2003
The sub- wé b@rmeypound was prepared according to the met hogcaaspbiobad N

J. Og. Chem 41, 1593, (1976) exceptythat 3, 7-di benzyl -3, 7-

di azabi cy% o! 3. ng] nonan- 9-one (al so prepar ed according to the rret hod

descri bed g. Chem 41, 1593 (1976)) was used instead of N

benzyl ) zyI 3, 7-di azazbi cycl o[ 3. 3. 1] nonane
3,7-Di ben[?hg&)B 33?{1‘9- mﬁqu?f&l}iggl]ﬁpg fane (1.97 g; 6.4 mmol; fromstep

(a) above) was di ssol ved I n EtO-l (95 % and hydrogenated - over 5 % PdJC

at 1 atm wuntil tlc indicated that the reaction was conpl ete. The catal yst

15 was rengy8dr.pibdnzylBetldpikablt k:N £ Celite(r) and the residue was

U

concentrated he title conmpound in a
quant i §at ipige Yuetide ¢ @pared zﬁ'&o%d@td‘{h@%&ho@zd&cr%%@ 64. 3
126.9, 128.3, 20 128.7, 138 anple F tert Buty 3, 7-di azabi cycl of 3. 3.

] nonane- 34aarfboQyg) aCheR5 @a) t1693 BU19Y6) 7eh§s?1 lth&t- & 7-@ibéngylazghi c clo
3. 3.1 nonane-3-carbox | ate Parafornal dehyde (4. g; 127 nmmol) was added
to a sol utdiazabidyclo{3.3.1]nonan-9-one (also prepared accordmg to the method
described in J. Org. Chem. 41, 1593 (1976)) was used instead of N-
benzyl-N-methylbispidone.
10

(b) 3-Benzyl-3,7-diazazbicyclo[3.3.1]nonane

3,7-Dibenzyl-3,7-diazabicyclo[3.3.1]nonane (1.97 g; 6.4 mmol; from step
(a) above) was dissolved in EtOH (95%) and hydrogenated over 5% Pd/C
at 1 atm. until tlc indicated that the reaction was complete. The catalyst
15 was removed by filtration through a pad of Celite® and the residue was
concentrated under reduced pressure to give the titte compound in a

quantitative yield.

BC NMR (CDCl,): 8 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3,
20 128.7, 138.8

Example F
tert-Butyl 3,7-diazabicyclo][3.3.1]nonane-3-carboxylate

25 (a) tert-Butyl 7-benzyl-9-oxy-3,7-diazabicyclo[3.3.1]lnonane-3-carboxylate

Paraformaldehyde (4.00 g; 127 mmol) was added to a solution of
benzylamine (13.7 g; 126 mmol) in ethanol (190 mL). The solution was
heated to 60°C and a solution of acetic acid (15.2 g; 252 mmol) in ethanol

(160 mL) was added over 2 hours. After additional stirring for 1 hour, the



benzyl am ne (13.7 g; 126 mmol) in ethanol (190 mL). The sol ution was, 00
-heated to 60C and a solution of acetic acid (15.2 g; 252 mmol) in etth aﬁ%‘{

(160 nl) wasoagebed over 2 hours. After additional stirringplqisgbolipisi. the
2 7 Nov 2903 W 00/77000 PCT/ SEQCY 54 49 solution was cooled to room

tenperature, This sal uk on was added ove hours) to a m xture_of

1ot ort - bursORFSH BaR$POled 10 f0ry Erraperabin éfhlagerlutmmasmaegapapazm dehyde

5.0 AT\ B AL i B B8 .

ol one: wal B TR hARiTomARRRSLE 30:8q B L7E ok} W’ﬁ%ﬁ“@% fa7BRy ™

t ol t t I d
mator ol (ai e Oy BEREETD CUOPGRALE SE0ET iyt K AIRKRI R oo

By per or mooledate Fychateliperdmed Tnele&@amowasl%moarea% Bﬁ%xdhg ha
purity of 98 area% (HPLC) and a yield of 70% was obta ned 70 eV):

“mz 91 (1@ExteActiverwotkiup Alasdperformed 13 tORRnMwater Zind3the frﬁ%rléﬁwlﬁc NVR
(CDC13): 6 28.72, 47.71, 49.91, 50.60, 58.83, 59.16, 61.96, 80.18, 127.37,
128. 45, 118iesed tupnghailicsin BwiuenSety] @osiany sysvema Evapefration of)thé b)
tert-Butyl 7-benzyl-9-0xy-3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate 20
(al t er nat ielHang rg@ﬁaraaﬁﬂb@)maéﬁay (3hi¢ng) . (Bhe pugity ovas Hnaten % (HPLE) aci d

72.3 g, 0, nmol f ormal dehyde (3.71 g;. 120 mmvol ) and
L Fe S bl pautovadieb g, B heafarmine Rcwystabisatiant oo ptangdded ¢ o
ethanqh (38Mhpduha WA a purity of 98 area% (HPLC) and a yield of 70% was

obtained.

MS (EI; 70 eV): m/z 91 (100%), m/z 57 (42%), m/z 273 (32%), m/z 330
%) |

15 3C NMR (CDClL,): & 28.72, 47.71, 49.91, 50.60, 58.83, 59.16, 61.96,
80.18, 127.37, 128.45, 128.89. 137.57, 154.89, 213.66 (using TMS as

reference)

(b) tert-Butyl 7-benzyl-9-oxy-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

20  (alternative preparation)

Benzylamine (6.51 g; 60.2 mmol), acetic acid (72.3 g, 1200 mmol),
paraformaldehyde (3.71 g; 120 mmol) and 1-tert-butoxycarbonyl-4-
piperidone (12.0 g; 60.2 mmol), were added to ethanol (300 mL). The
solution was heated to 65°C and stirred at this temperature for 2 hours.
25 The same work-up procedure as that described 'm“ step (a) above was
performed, yielding 15.78 g of material with a purity of 92 area%
(HPLC) and a yield of 70%. Recrystallisation from iso-propanol yielded a
compound with a purity of 94 area% (HPLC) in a yield of 54%.



solution was heated to 65C and stirred at this tenperature for 2 ho‘ﬂrTSNUVZﬁ[B
The sanme work-up procedure as that described in step (a) above was
per f or megho aoiebgdi Ng 15. 78 g-of material with a purity of QQK? Go14s#PLC)
and a yield of 70% Recrystallisation_fromiso-propanol yielded a conpound
with a purity of 94 area % (HPLC) in ¥ yield of 54% 2 7 N OV 2003 WD
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conpound, with a purity of 90 area % in a (ElI'; 70
eV): mz Rfifued Whs® Iﬁgiﬂ’h&a&ﬂ 4 il foF 2 bbafs.(AThYsluri Awdy codldd 1) . M 2
316 (25 9% is 13C NVMR (CDC13): 5 28.67, 28.95, 31.11, 47.55, 48.38, 58.70,
58.96, 6ambient 7@nipkrathee. 1d filkRed) TH Filbdre W4 2dncetitfatdd dndsiang TVS as
a reference) (d) tert-Butyl 3 , 7-diazab iclo [3.3.1 ]nonane-3-carboxylate
20 t ert - BRRyACtive- wonkyip- 9/a3 -piirfoamed yu | tolyeheswater] Theneiwer® salatibnxyl ate
(from step (c) above) was debenzyl ated according to the nethod descri bed
in 10 was concentrated to give 0.95 g of sub-title compound, with a purity of 90

area% (GC) in a yield of 60%.

Di

MS (EI; 70 eV): m/z 259 (100%), m/z 91 (95%), m/z 169 (45%), m/z 57
(35%), m/z 316 (25%)

15 C NMR (CDCly): § 28.67, 28.95, 31.11, 47.55, 48.38, 58.70, 58.96,
63.46, 78.71, 126.57, 128.00, 128.53, 138.94, 155.20 (using TMS as a

" reference)

(d) tert-Butyl 3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

20 tert-Butyl 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from
step (c) above) was debenzylated according to the method described in

Example E(b) above to give the title compound in quantitative yield.

BC NMR (CDCl,): & 28.05, 28.29, 31.33, 48.35, 49.11, 51.53, 79.34,
25 155.16




Exanpl e E(b) above to give the title conmpound in quantitative yiel d.azgﬁégm
NWR (CDC13): 8 28.05, 28.29, 31.33, 48.35, 49.11, 51.53, 79.34, 25 .
2;NC)\/Di a?gg:g;iv?iaog%gmoo PCr/ SE00101254 51 Exanple G 4-[3-(3 PCT/SEN/0IZ54

, - ycl 0[ 3. 3.1 ] non-3-yl)-2-hydroxypropoxy] benzonitrite

HC -saturated Et OAc (600 nL) was added! t o a solution of ten- butyl 7-[3-
(4-cyanopk§}§§iﬁ]ﬂ£§- hydr oxypropyl] - 3, 7-diazab icyclo [3.3.1 ] nonane-3

P Seob) Ueidy. | PliasbicieloiAd s onsdyl o proner benzomer 1. Tor 4
di ssoi veq MiraeRseh HUSE (A5 Rl 200 6o $oSuianast re bWBdpLRE: on was
*6 Comoutd aebeBBlb bz S RIS R A0 Sobothe85 561 1111 ©
{1t Cometnd tas Ssf SETPYRE S afbRaioR] Rystt dnpieddh 897 Cualng
standard tRCTVSE98/H2276) RPEIOAICOGOY m)TRAY RS 1f glﬁ%r Rdlss (g)r?apfﬁ”pl el

2S -3- 4-C ano henox -2-h drox ro 1 -Neth 1-3, azabicvc

[ 3. 3. 1] norfanet B. Thesblyearivde réioybd vsdey asatced predsure, the rBsidlidWas Was
added to a solution of 4-{[(2S)-
3- (3, 7- di akssslegd inMeGN (1 nbh) angdIK,QOLY H0® gy waspaddeax V¥ e suspensionl €) 25
(5.0 g, 20 mmol,, see Exanpl e _G above) in 30 nL of dichloronethane.

was stirred for 12 h and filtered. Concentration of the filtrate gave the title

10 compound in a 90% yield.

PC NMR (CDCly): & 28.9, 29.2, 32.3, 50.9, 57.7, 60.8, 62.1, 66.0,
71.2,104.0, 115.3, 119.1, 133.9, 162.1

15 (The title compound was also readily converted to the hydrochloride salt

using standard techniques.)

Preparation of Compounds of Formula I

20 Example 1
71-[(25)-3-(4-Cyanophenoxy)-2-hydroxypropyl]-N-ethyl-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxamide

Ethyl isocyanate (1.42 g, 16.6 mmol) was added to a solution of 4-{[(2S)-
3-(3,7-diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropyl]oxy } benzonitrile)

25 (5.0 g, 20 mmol, see Example G above) in 30 mL of dichloromethane.
The mixture was stirred for 4 hours at room temperature and was then
concentrated in vacuo and purified by column chromatography on silica,

eluting with dichloromethane: methanol (95:5), to yield 3.2 g (51%) of the

title compound.




The m xture was stirred for 4 hours at roomtenperature and was thezz.‘7 NOV 2003
concentrated in vacuo and purified by colum chronmat ography on sili

el uti ng wigdaelsgah! or onet hane: nethanol (95:5), to yield 3. é}q-,s%g%‘,%bf t he
title conpound 2 7 N OV 2003 WQ 04/ %7040 PCT/ SE00/ 02254
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| socyanat thylamne (1.4 g, 19.7 nmol) was added to a
suspensi oﬁs%;%dl%g? -ca 02?| diimdazole (3.2 g, 19.7 nmol) in THE (10 ).
The resulting solution was stirred overnight at roomtenperature before
being subjected to distillation, yielding 0.4 g (21 % of the sub-title
conpound. Exmpld 27- f 3- (4- CGyanophenoxy) - 2- hydr oxypropyl ] -N

(cycl opropyrmetnyl )-3,7- diazabic clo 3.3.1 nonane- 3-car boxam de

Cycl opr op74[B'E@Wyamqmmme-wdFbmrépW{Cfdl@:ﬁﬁmefh%ﬂ)-abPVe) was
added to a solution of 4-[3-(3, /-diazabicyclo[3. 3 I[non- 3-yl)-2-hydroxy-
pr opoxy] bd:azmblcycllol[éﬂ’(1]nbngne-48—natboxa$mdeExarrpl e G above) in DCM 20 The
solution was stirred overnight, then concentrated in vacuo. The resulting
residue was purified by colum chronmat ography on silica gel, eluting with

di chl oro rreth 3:7), to yield 0.85 50 of the title
Conpoundnfshéycﬁopmpj ethyl%soc&anate y g (50%

10 Cyclopropylmethylamine (1.4 g, 19.7 mmol) was added to a suspension of
1,1'-carbonyldiimidazole (3.2 g, 19.7 mmol) in THF (10 mL). The
resulting solution was stirred overnight at room temperature before being

subjected to distillation, yielding 0.4 g (21 %) of the sub-title compound.

15 (b) 7-[3-(4-Cyanophenoxy)-2-hydroxypropyl]-N-(cyclopropylmethyl)-3,7-

diazabicyclo[3.3. 1Inonane-3-carboxamide

Cyclopropylmethyl isocyanate (0.4 g, 4 mmol, from step (a) above) was
added to a solution of 4-[3-(3,7-diazabicyclo[3.3.1]non-3-y1)-2-hydroxy-
propoxylbenzonimrile (1.2 g, 4 mmol, see Example G above) in DCM.
20 The solution was stirred overnight, then concentrated in vacuo. The
resulting residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol (93:7), to yield 0.85 g (50%) of

the title compound.

25 PC NMR (CDCLy): & 3.29, 11.21, 29.31, 29.61, 32.10, 46.11, 48.14,
49.39, 57.24, 60.58, 62.04, 65.46, 70.76, 104.03, 115.37, 119.18,
133.88, 158.97, 162.22
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.49.39, 57.24, 60.58, 62.04, 65.46, 70.76, 104.03, 115.37, 119.18, 133.88,
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(2S) - 2- Hydr oxy- 3-[7- (4- nor phol i nyl car bgayl ) - 3, 7-di azabi cyclo- 3.3.1

| non-3-yl | m%hﬂe Ppxy) benzonitrile A solution of

4-{[ (29) - 3-3; zabi cycl o[ 3. 3.1 jnon-3-yl)-2-hydroxy- s

propy! ] oxy}ﬁg{é@%tﬂgﬂﬁax#z-g-g-nﬁaag?hgg@élcawoﬁgg@ﬁ -ap3hwiepysl y to the

met hod descri bed 1n anplr e eated with

aqueous Na@B.3.0]somS-viiprdpyl) oxybehasggiley 4- mor phol i necar bonyl  chlori de
(1.2 g, 8 mol). The resulting mxture was stirred for 30 mn. at room

t enper at ur &b tesflgtien vva:tfer4‘vﬁé'2-ﬁe&léﬁl 7-diapaticyeo[ 331 Huon-3mb-3-hydenar-at ed,
washed with 2 M_Na foIIovved brine, before being separated, dried

( MySO4) 3andPTeBKYERY fhg thﬁlli‘/)aé & gT16e6 rromicdu Prepared ramalggoualyt its alet wi ce,
firstly from d then_ fromethangl, to ield 0.73 g (26.5 %
of the tit|Me @aﬁ&?ﬁﬁgeﬁéﬂ%@w @beys) in BCM. gé) mééwuwedsmnz 34,
47.45, 49.51 8 66. 66,  70.82, 104. 03,
115. 33, 11§qE?g“S ﬁ%oiég%aéf%,oz%&%b ?fgS%’ ﬂomm@lmserw henox

2 mineolioe 40 et b il AR -
4- (2- Oxi r anpgbRPUBRPEIRAFE OVetdre WddOWd alded. ™fhe Hefak AR @as
10  separated, washed with 2 M NaOH followed by brine, before being

separated, dried (MgSO,) and concentrated in vacuo. The residue was
recrystallised twice, firstly from iso-propanol and then from ethanol, to
yield 0.73 g (26.5%) of the titie compound.

15 PC NMR (CDCL): § 23.36, 29.59, 30.05, 32.34, 47.45, 49.51, 52.18,
56.86, 60.78, 62.82, 65.35, 66.66, 70.82, 104.03, 115.33, 119.17,
133.88, 162.23, 164.99

Example 4
20 7-{3-(4-Cyanophenoxy)-2-[(methanesulfonyl)amino]-propyl}-N-ethyl-3,7-

diazabicyclo[3.3.1Inonane-3-carboxamide

(a) 4-(3-Amino-2-hydroxypropoxy)benzonitrile

4-(2-Oxiranylmethoxy)benzonitrile (100 g, 0.57 mol, see Example A
25 above) was added to a mixture of concentrated aqueous ammonium
hydroxide (500 mL) and iso-propanol (300 mL). The resulting slurry was

stirred at room temperature for 3 days. The reaction mixture was filtered

1o remove the insoluble by-product, and the filirate was concentrated in




25 above) was added to a m xture of concentrated aqueous anmoni um :
hydr oxi de (500 nlL) and iso-propanol (300 nL). The resulting slurry Wak N0V 2003
stirred tenperature for 3 days. The reaction m xtu | tered
to rermv?cm@q@ﬂsol ubl e by-produc, and the filtrate was cokﬁ@%’ﬁ%‘i n
27NOV2003 WD 00/ 77000 PCT/ SEQOr 01254454 vacuo to give a crude product,

whi ch was VE£¥& R BIVS @ $TRAD produat ohich masterysipllised fomy aceamitrie tohe

sub-title ¢ un ) .2-(4- Cyapophenoxy)-1-f

F( met haneé’éﬁqgg@yg ?%@rézg(ﬂfr% ﬁyb-m@tmpo‘sn t hanesul f onat e Met hanesul f onyl
chloride (17.5 g, 153 mmol) was slowy added to a cooled (-10C) solution
of 4-(3-am no-2- hydroxypropoxy) benzonitrile (13.3 g, 69 muol, from step

(Sho°ry PR ) O o BB SRR, P 1

VABE=AVAN | A LI VVAA O -

conce ra&ﬁ&héﬂbsﬁ@ﬂ%ea”d then redissolved in DCM This sol uti on was
t

washe HC1 and once with NaHCO3 solution before the organic
phase was N\ ehanasuefbnyHdhdsrid 4y Angs3c t edlobivV t ield 23.5
g (100% (l;? t he sub- P,itle co%r/ggm.wlgs%c?ﬁz@wlmg HoblyVasaes '8 ¥

Met hanesukboleyd! (a0 YCdi spldtioh @t hc(&-éaﬁhfcﬂﬂiﬁydrbﬁygt?rop@xiybb@ikoiﬁ’ﬂrﬂéi on of

2- (4- cyanophenoxy) - 1- {[ (et hanesul f onyl ) am no] - net hyl } et hyl

met hanesukiddage 602mmbolg, fromh stepl (a)f abowedt apl @bjdinledvdpmino)maedinai tril e
(200 m), was treated with potassium carbonate 330 g, 210 mol), formng a
thi ck pret@gi g.at &4 mmal} in pieidine @ 00unldeThoyellow ssludon wyaoginred g, 210
nmol ) was add?d. 3t'@5rin% was continued for 2 h at t _before the reaction
m xt ub® wak It FQTt breROWiSd CPORECHTAlEd M vacip @A then dgdissolvedc b DGME resul ti ng

oil (13 g)rh\i\slassoﬁlrti%%t %lagi“sfaes%efdr Qs Ovlvffﬁ Vi B}I%{%lvfncﬁ ofice with NaHCO,

solution before the organic phase was separated, dried (MgSQO,) and

concentrated in vacuo to yield 23.5 g (100%) of the sub-title compound.

15 (c) 4-{[1-(Methanesulfonyl)aziridin-2-ylJmethoxy}benzonitrile

A stirred solution of 2-(4-cyanophenoxy)-1-{[(methanesulfonyl)amino]-
methyl}ethyl methanesulfooate (23.5 g, 67 mmol, from step (b) above) in
acetonitrile (200 mL), was treated with potassium carbonate (30 g,
210 mmol), forming a thick precipitate. Afier 1 hour, a further portion of

20 K,CO; (30 g, 210 mmol) was added. Stirring was continued for 2 k at rt
before the reaction mixture was filtered and the filtrate concentrated in
vacuo. The resulting oil (13 g) was crystallised from toluene to give 8 g
(47 %) of the sub-title compound.

25 mp 79-81°C



(47 %9 of the sub-title compound. 25 np 79-81"C 27NOV2003 W 00rrr Q00
_PCT/ SEOOL01254 ss (d) N- 2- 7-Benz |-3,7-diazabic clo 3.3.1 non-3- 47 Ng¥ 2003
4-c ano hwomesyesonet h 1 et hyl net hanesul fonarni de A m Xt ur ep@fsE00/01254
3-.benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonage (2 g, 10 rnnol, see Exanple E

hbenzonitrile

above) and; - - esul f.onvl) aziij di
(2.5)9, 1&%@‘-@@# oSy dighid o151
ek

over ni ght. _
whi ch was pH 3) and extracted with ether. The

aqueous | axemivaire GIURbPAYIS Wdidiabidd N3 5. AREnEHE (24 °F0 Yhidbl The

di chl oronet hane | ayer was “separ at ed, acua to

ed 1

‘gi ve a resEgampldi chBvas ghgveli ed dng col yorrg- : hNg With a
gr adi ent of DCI&\mrret hanol : met hanol i ¢ amgﬂilaﬁ?%%?g‘%%ﬂ{@g)?%ﬁgyffo gi ve
2.5 g (53 methwtydbemwdinrilé €2.5 @pd0ndmdls frem Nteﬁr (¢ &bave) heney- - 1-
3,7-diazabic clo 3.3.1 non-3- Inmeth 1 - ethyl] nethanesul fonam de A
sol uti on oprapapel wasbesfloged dvernighv ablvy abixhare3wh} rthen Togckntrafeddin
cyanophenoxy) net hyl ] et hyl } net hanesul fonam de (2.3 g 4.9 mmol, from step
(d) above) Y4G0a BI¥HIEs ackenisiiel whivh sgasstient fissalyetdyr sqent(pH 3Yeand0 5%
Pd/ C at anbient pressure. Eshe catal yst was renoved hy filtration_ _through a
pad of Cel?’ftéi“?t?é)éﬂ gther. ddicanueqys laysrcwas madgbasic viith2 M NaQH 1.6 g

O o Cor ol 8fMEeq TP DEAS " URANIREHaL U IO Pareled! Fled O % 9

10 and concentrated in vacuo to give a residue which was purified by column
chromatography, eluting with a gradient of DCM:methanol:methanolic
ammonia (98:2:0 to 97:0:3) to give 2.5 g (53%) of the sub-title

compound.

15 (¢) N-[2-(4-Cyanophenoxy)-1-(3,7-diazabicyclo{3.3.1]non-3-ylmethyl)-
ethyljmethanesulfonamide

A solution of N-{2-(7-benzyl-3,7-diazabicyclo[3.3.1]non-3-yl)-1-[(4-
cyanophenoxy)methyl]ethyl}methanesulfonamide (2.3 g 4.9 mmol, from
step (d) above) in aqueous ethanol (95%; 55 ml.) was hydrogenated over

20 5% Pd/C at ambient pressure. The catalyst was removed by filtration
through a pad of Celite® and the residue was concentrated in vacuo to give
1.6 g of a crude product. This was recrystallised from methanol! to yield
0.3 g (16%) of the sub-title compound.

25 (D 7—1314-Cyanophenox1)-2-[(methanesulfonyl)amino]propyl}-N-ethyl-

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

A suspension of N-[2-(4-cyanophenoxy)-1-(3,7-diazabicyclo{3.3.1]non-3-
yimethyl)ethyljmethanesulfonamide (0.29 g, 0.77 mmol, from step (e)
above) in DCM (10 mL) was treated with ethyl isocyanate (66 pL,



25 (f) 7_f3 f4-Cyanophenoxy) - 2- [ (net hanesul fonyl)ami no] propyl } - N-et

3, 7-di azabic clo 3.3.1 nonane-3-carbpxani de A suspension of Z7NOV 2003
N-[ 2- (4- cyanophenoxy) - 1- (3, 7-di azabicycl o[ 3. 3. 1] non- 3-

yl met hyl ) et hyl ] net hanesul fonam de (0.29 g, 0.77 mol, fromstep (e) above)

QPVSGMS%%&%@&%%’?%% bk BRSNS oSk L Essdhoent ot
n Do 1 e IR ik b orkE R ﬁ@éﬂﬁﬁyﬁgr%&u@n SRR " 5
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Exanple 5 i0 7- 2 -3- 4-C ano henox -2-h drox ro |l -Niso- ro 1- 3 7-
di azabi cycl o(3. 3.1 1nonane- 3-carboxam de (a) 7Benz |-N-iso- ro
1- 3, 7- di az%4@i NMRo(GDE1): prnanst 3 sassaomrmd@o n%?rgapyil 7goayamte (1.7

g, 20 mol) was slowy added to a sol ution of

3- benzyl - 348765La4%.l§h8¢yﬁ$(2[43 8813 nomanks,( 58182, 1m51mmlskzsse@u§wple E
above) in DCI\/Iél The m xture was stirred at rt overnight and then
concent r at E&+.0n, 158 ,t1@1y5il d 4.2 g (97% of the sub-title compound. (b)
N-i so- Propyl -3, 7-di azabi cycl o( 3. 3. 1] nonane- 3- car boxam de 20 A sol ution of
7-benzyl - N-i so- propyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxam de (4.2 g,
14 mol, fromstep (a) above) in nethanol/water (17 nL of a 15:2 m xture)
was hydroqéfﬁﬂ&&’—gver 5% Pd/C at anbient pressure. The catalyst was
rem)ve% by7 | 0 Iltrate

concentr at-ed e 25 conpound.

diazabicyclof3.3.1lnonane-3-carboxamide

(a) 7-Benzyl-N-iso-propy!-3,7-diazabicyclo[3.3. 1 ]nonane-3-carboxamide

iso-Propyl 1socyanate (1.7 g, 20 mmol) was slowly added to a solution of
15  3-benzyl-3,7-diazabicyclo[3.3.1]nonane (3.1 g, 14.3 mmol, see Example
E above) in DCM (10 mL). The mixture was stirred at rt overnight and

then concentrated in vacuo to yield 4.2 g (97%) of the sub-title compound.

(b) N-iso-Propyl-3,7-diazabicyclo{3.3.1]nonane-3-carboxamide

20 A solution of 7-benzyl-N-iso-propyl-3,7-diazabicyclo[3.3.1]nonane-3-
- carboxamide (4.2 g, 14 mmol, from step (a) above) in methanol/water
(17 mL of a 15:2 mixtre) was hydrogenated over 5% Pd/C at ambient
pressure. The catalyst was removed by filiration through a pad of Celite®,

and the filtrate concentrated in vacuo to yield 2.6 g (87%) of the sub-title

25 compound.



27NOV2003 57 (c)

7-[(2S) - 3- (4- Cyanophenoxy) - 2- hydr oxg.pr opyl]-N-iso-propyl -3, 7-di aza- Db¥V ¢ 2633
[3.3.1 ] nonane-3-carboxam de A m xture of

4-[(2S) - oxiranyl met hoxy] benzonitriie (0.55 g, 3.14 mmol, see Example C
above) and N-iso- rgpyl -3, 7-di azabi cycl o[ 3. 3. snonane- 3- 5 carboxam de

(0.85 g, Achpl(2S1-BdE oxphrddiydrox bbaisorpropydi3.76liszan. of a
12:1 m xture) vv?s stirred gvernight at 60C. The m xture was then

concent r at2igvelold.delinonane-SrearbeXamide re- di ssol ved in DOM The organi ¢

' vacuo b BISERE R YRR b ApicHa. (015 bONR MEBbIs) | 6

70. 61, 105 ByERAIEle, CahGR) bl Modiobiy alzabiclfS s TGupes3s
7-[ (2R)- 3- - ' -

phenoxg) - AT EaRRI (0,85 e HHOR G G 18) SB0POHL Isg-gropanolwatey
car boxam deg 80nf 23f £- 138N ZmixrhteS byl s&w@d%&%ﬁ@gﬁm'm“@?l‘he mixmre

| ] nonane- 3- car boxam de A cooled (0C) sol ution

3- benzyl - 3wis dheéy edricex b @lddndakhpandnge residud TedissdIved iR DChee Theanpl e E
above) in DCM (300 nL) was treated wth ethyl isocyanate (11.4 g, 0.16
mol ), addestginipsdkicionTwas sedshiedowithwastest thenebrifey deied @gSOpedmdr e bei ng
concentrated in vacuo. The resulting 25 residue was purified by

~ chr omat ogreqegntated; in wigugdp gee the tge epmpoundgnfH Briviesk. DCM MeOH (100: 0
to 90:1%0) to yield 36.4 g (84% of the sub-title conpound.

BC NMR (CDCly): & 23.49, 29.29, 31.78, 42.26, 47.71, 49.09, 56.92,
60.27, 61.65, 65.19, 70.61, 103.54, 115.21, 119.09, 133.65, 138.11,
162.08

15 Example 6
7-[(2R)-3-(4-Cyano-2-{[(2-cyanoethy))amino}carbonyl}-

phenoxy)-2-hydroxypropyl]-N-ethyl-3,7-diazabicyclo[3.3.1}nonane-3-

carboxamude

20  (a) 7-Benzyl-N-ethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

A cooled (0°C) solution of 3-benzyl-3,7-diazabicyclo[3.3.1]jnonane
(32.45 g, 0.15 mol, see Example E above) in DCM (300 mL) was treated
with ethyl isocyanate (11.4 g, 0.16 mol), added dropwise. The solution
was stirred for 2 h at rt before being concentrated in vacuo. The resuiting
25  residue was purified by chromatography on silica gel, eluting with a
gradient of DCM:MeOH (100:0 to 90:10) to vield 36.4 g (84 %) of the

sub-title compound.

30




27NOV2003 30 58 (b) N Ethyl -3, 7-di azabi cycl o[ 3. 3. 11 nonane- 3- car boxam de A
sol ution of 7-benzyl-N-ethyl-3,7-di gzabi cycl o[ 3. 3. 1] nonane-3- carbo '
He) BRI

(4.4 g, 15.3 mmol, fromstep (a) ab i n aqueous ethanol (25 nL o
was hydrogenated over 5 % Pd/ C at anbient pressure. 5 The catal yst was
renoved by . fil,tL.aliQ hrough .a.pad of Celite , and the residue was
concent ratga[lj' ==, dl 0‘3533&62)¥3m1¢ﬂ1b-t itle conpound.

hyl 5- br.omD- 2- hvdeoxvhe . dded
G Men Lot Rt TV (e 0*  PHIEANE SRS 7 bRgaBlen il ™ Mndnstet S acer o
id. Th i ' | . for.10 h
e at oy CERBKATAh &1 3SRl Efin e [y adle) (B dgu %3{%8&1?@22
e-vat. [ te ' giy
Metnyl 5 bR R 0T vt Bidtofesaied dyef)s HTBAE o HBRL Bril g DeLToN ©

(73.9 @ WEhe caelyinswss rém&Md 69 0 akibnf at S
allowed to decreajée to 80C and HO (5%%1 ﬁc)nfgatf‘ng @é%or?f,q(nﬁlz% ol‘%’)a th%re
added. Theresihet was cobs¢ntreedvads vatio tedyitld 2¥B B (95 % GTCER! sik-gigle20 and
partitioned between H 0 and DCM The organic | ayer was dried, concentrated
the resi dueompeundstal |ized from nethyl ethyl ketone giving the sub-title
conpound in a 61 %yield. (e) 5-Cvano-N 2-c anoeth |)-2-h drox benzam de 25
A m xture of nethyl 5-cyano-2-hydroxybenzoate (20 g, 0.113 nol, from step

(d) above) -.ami ropangni tril 15.4 g, 0.22 nol) and sodium cyanide (1
g, 20 m@c)?MsnhgﬂBQmBmé%ng FHEOMEF | uxed over ni ght.

10 Br, (532 g) was slowly added to a stirred solution of methyl salicylate (50

g; 330 mmol) in 300 mL acetic acid. The reaction mixture was stirred at
rt. for 10 h, poured onto ice-water and the precipitate recrystallized from

MeOH, giving the sub-title compound in a 83 % yield.

15 (d) Methyl 5-cyano-2-hydroxybenzoate

Methyl 5-bromo-2-hydroxybenzoate (190.8 g; from step (c) above) and
CuCN (73.9 g) were refluxed in DMF (500 mL) for 7 h. The temperature
was allowed to decrease to 80°C and HC! (500 mL) and FeCl, (165.0 g)
were added. The reaction mixture was stirred for 30 min., concentrated
20 and partitioned between H,0 and DCM. The organic layer was dried,
concentrated the residue recrystallized from methylethyl ketone giving the

sub-title compound in a 61 % yield.

(&) 5-Cyano-N-(2-cyanoethyl)-2-hydroxybenzamide

25 A mixture of methyl 5-cyano-2-hydroxybenzoate (20 g, 0.113 mol, from
step (d)} above), 3-aminopropanenitrile (15.4 g, 0.22 mol) and sodium
cyamide (1 g, 20 mmol) in methanol (200 mL) was refluxed overnight.
Tlc showed incomplete reaction, so DMSO (50 mL) was added, and reflux

was continued for a further 5 h. The solution was concentrated in vacuo,



Tl ¢ showed inconplete reaction, so DMSO (50 nL) was added, and reflux was
continued for a further 5 h. The sogéjtlon was concentr at ed I n vacuo, Y ?NBV%UB
OV 2003 59 2 7 NOV 2003 wat er adde foll owed by conc. HCl, until a
precipitate formed. The product was filtered off, washed W|th wat er and

dried to yield of t he -title corrpound 5(f) 5-C ano- N\
2-¢ anoet hyRter Za]a%fé) %BQI(J PieEPBS: aHfFHle %Pﬁ?‘é@ﬁ?@ farmed. The

5- cyano- N- get dr.ox nza fromstep
(e) above)érgﬂﬁ&lg'aéqﬁ‘r %@? roﬁ?ﬁ ‘ihﬂeé; R Wp]roﬁa&ol wat er
(55 nL of f ght. The m xture was concentrated in
vacuo and @ﬁﬁ%a u%l%pélljtrf%(? lérgmg{/dac:ol um i o chromatography, eluting with
ethyl acetate to yield 0.63. g (24% of the sub-title conmpound. (g)

7-[(2R) - 3- (4- Cyano- 2- f [ (2- cyanoet hyl ) ani i nol car bonyl } phenoxy)-2- h drox ro
)b iPa

1 -N etsh I{BSLE ggm_:lﬁiﬁen}ét g;e of2 5
g

5- cyano- N- ( 2=Cyanoe

mol , fronAstxmm(rﬁe) mmyamwmeimbe& Y)—Z-hydroxybenzamxde 2.1 g,
di azabl cyclo[ 3.3 | nonane- 3- car boxam de 9 g, mmol , fromstep (b)

above) in 9. §a'nm0<b,p stept ) A8/ e)iandf IQ&an)vad/amsscbﬁ {S)espichideshydrid ux

overnight. The reaction m xture was concentrated in vacuo and the 20

resi due pufl {SOeRFOpRNeloWataT &hF omdi ofr dfnl), veautrefiyxed tovapgighve OThg 9: 1), to
Id 0.78 % of the tifl 13C NVR ( 3): S 15.40, 15.55,

)1“7694 28. fég“'s% 3, g%’@%at ’gl‘(’:‘?" Oun th@sr@d“%?%g Cl)sb}’zqo lumn 93,

48. 65, 0 5 65 32 72, 1437, 118.22,

118, 450 12‘%1?9@%133%?@@ e@%‘ué"& 533?3'31‘%9‘023“3 ‘iébggsg :@é? £ e

sub-title compound.

(g) 7-[(2R)-3-{4-Cvano-2-{[(2-cyanoethyl)amino}carbony! }phenoxy)-2-
hydroxypropyl]-N-ethyl-3,7-diazabicyclo[3.3. 1Jnonane-3-carboxamide

15 A mixture of 5-cyano-N-(2-cyanoethyl)-2-[(2R)-oxiranylmethoxy]-
benzamide (0.63 g, 2.3 mmol, from step (f) above) and N-ethyl-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide (0.59 g, 3 mmol, from step (b)
above) in iso-propanol:water (33 mL of 10:1) was stirred under reflux
overnight. The reaction mixmre was concentrated in vacuo and the

20 residue purified by column chromatography, eluring with DCM:MeOH
(9:1), to yield 0.78 g (73 %) of the title compound.

C NMR (CDCly): & 15.40, 15.55, 17.94, 28.04, 29.21, 29.55, 31.31,

32.03, 35.69, 35.89, 36.21, 47.93, 48.65, 49.36, 57.00, 60.47, 61.05,
25 65.32, 72.21, 105.39, 114.37, 118.22, 118.45, 123.28, 136.36, 136.45,

158.53, 159.20, 160.08, 163.75

ES-MS (M+1)* 469.0 (m/z)




ES-M5 (M+ 1) { 469.0 (nmlz) 60 Exanple
7-((25)-3-{4-Cyano-2-[(cycl opropyl agé‘no) car bonyl ] - phenoxy} 77 NOV 2003
- 2- hydroxypropyl)-Nethyl-3 , 7-diaZab is yc | o [3.3.1 ] nonane-3-
carboxam de 5 (a) N -Cyclopropyl -5-cyan-2- hydr oxybenzam de Cycl opropyl am ne
(14.3 g) and Na (100 'ng) were added to a solution of nmethyl
5- cyano- 2-Examplevbenzoate (10.0 g; fromstep (d) above) in DMSO (40 nlL).
The reactionlzlrsc's ture was heated at 80C jn a seal ed steel io vessel

A=Y

over ni ght 2= i 2R cyslopiopylaminedcarkpnyldt ed with Et OAc, gi ving
t he sub-ti : oncentratiqn_of the organic |ayer.
(b) 5- CyaiERREY 15V U L : G2 A i xture of

N - cycl oprgﬂg -&-@éan- 2- hydr oxybenzanide (1.56 g, 7.7 mmol, fromstep (a)
above), ( yl met hyl 3-nitrobenzene- sulfonate (2 g, 7.7 mol, see
Exanmpl ¢ B above) and K, C03 (1.16 g, 8.4 mmol) in 2-butanone (15 nlL) was
stirred at 60C for 18 h. The m xture was concentrated in vacuo and the

resi due crys Nty A88rdpyRs-Syads2-Hd@B¥ v berdAngliber : MBCN (9:1) to yield 0.97

g (97% of thesup-trtte compound. (C) _

7- ((25) - 3-G¥clépropgiamidecyicl. spnomd aNanQADOAhBY Mert RAERE XY lr Sotution of

hydr oxypropyl ) - N-et hyl -3, 7-di azabi cycl o 3. 3."1) nonane- 3- car boxam de A

m xt ur e ofmé&thgy aheyaba@ehydroaybenzodté 2Q0.0xig;, afrphmestepx(d)babowe)l de 25
(0.97 g, 3.8 nmmol, fromstep (b) above) and N-ethyl -3, 7--di azabicycl o-

[ 3.3. 1] nddMED 4@ anbp xEne deactivngmixfure vasrhealed ateB0k inpisealedisfeehbove) in

| so-propanol :water (22 nl. of_ 10:1) was refluxed overnight. The
10 vessel overnight, diluted with H,O, acidified and extracted with EtOAc,

giving the sub-title compound (11.0 g), afier concentration of the organic

layer.

(b) 5-Cvyano-N-cyclopropyl-2-[(25)-oxiranylmethoxy]benzamide

15 A mixwre of MN-cyclopropyl-5-cyano-2-hydroxybenzamide (1.56 g,
7.7 mmol, from step (a) above), (25)-oxiranylmethyl 3-nirobenzene-
sulfonate (2 g, 7.7 mmol, see Example B above) and K,CO; (1.16 g, 8.4
mmol) in 2-butanone (15 mL) was stirred at 60°C for 18 h. The mixture
was concentrated in vacuo and the residue crystallised from di-iso-propyl

20 ether:MeCN (9:1) to yield 0.97 g (97 %) of the sub-title compound.

(c) 7-((25)-3-{4-Cyano-2-[(cyclopropylamino)carbonyl}phenoxy}-2-

hydroxypropyl)-N-ethyl-3,7-diazabicyciof3.3.1]nonane-3-carboxamide

A mixture of 5-cyano-N-cyclopropyl-2-[(2S)-oxiranylmethoxy]benzamide
25 (0.97 g, 3.8 mmol, from step (b) above) and N-ethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide (0.89 g, 4.5 mmol, see Example 6(b) above)
in iso-propanol:water (22 ml of 10:1) was refluxed overnight. The

solvent was removed in vacuo and the resulting residue purified by .



sol vent was renoved in vacuo and the resulting residue purified by
27NOV2003 61 col unm chr omat ogr aphy ﬁp silica gel, eluting with DCM NeONOV 2003
(9:1), to yield 1.37 g (79 %9 of the title conpound 5 13C NWR (CDC13): 5
6. 62, 6.78,15.81, 23.55,29.61, 29.90, 32.48, 36.20, 48.32, 49.84, 53.68,

57. 48, 60. 92, 62. 06, 65. 61, 71. 72, 105 42, 113.69, 118.64, 123 78, 136. 26,

136. 77, 19@'1114@11 airgmatography 7an silisapgel, gluving with POM:MaQBpRshbt oyl ) -3 |
7-di azab _ 3. boxani de A mi xt f
L ot P D79 Aot pie combeindr. o ol y, e

N- et hyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3-carboxam de (1.0 g, 5.1 mmol, see
Exanpl e 6(b) above) and K2C03 (1.38 g, 10 nmml) was stirred at rt
over ni ght .3dhg Wgétﬁn S t@§6 f6I7t8erf§18?n(§3c§ cggtéﬁyg ¥acue and is

the resul tinhg résidde p "By ‘col unm “Chronat’ogr a erutirng with a

gr adi egt %:ngbﬁ-i 9 yigol (B85 t title
corrpound @’163 CDC?% ng’t 9% g7]4®28608§2' gﬁ'qbl%%gg%ﬁ';{% 295 ‘%' 97,

59. 22, 2ql@9699usa 343.1291 5261486 26, 1599705159167, 98425 Exanple 9 N C
anorreth 1 -7- 257-3- 4-¢c ano henox -2-h drox ro | -3,7-diaza- bi cyclo [3.3

| )nonane- 3- carboxan1de (a) Cyanonethyl isocyanate The title conpound was
pr epar ed according to the procedure described in

Example 8
N-Ethyl-7-(4-nitrophenethyl)-3,7-diazabicyclo[3.3.1]nonane-3-

10 carboxamide
A mixmre of 1-(2-bromoethyl)-4-nitrobenzene (1.6 g, 7.0 mmol),
N-ethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide (1.0 g, 5.1 mmol,
see Example 6(b) above) and K,CO, (1.38 g, 10 mmeol) was stirred at rt
overnight. The mixmre was then filtered and concentrated in vacuo and
15 the resulting residue purified by column chromatography, eluting with a
gradient of DCM:MeOH (100:0 1o 90:10), to yield 1.5 g (85 %) of the title

compound.

BC NMR (CDClLy): & 15.71, 28.83, 30.11, 33.03, 35.67, 47.97, 59.22,
20 59.49, 123.34, 129.65, 146.26, 149.15, 157.95

Example 9
N-(Cyanomethyl)-7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3.7-diaza-

bicyclo[3.3.1]nonane-3-¢carboxamide

25

(a) Cvanomethyl isocvanate

The title compound was prepared according to the procedure described in

Example 2(a) above, using 2-aminoacetomitrile in place of

cyclopropylmethylamine.




Exampl e 2(a) above, using 2-am noacetonitrile in place of

cycl opropyl net hyl am ne. 2 7 NOV 200%2 62 (b) N C anometh 1 -7- 25)-3r7 NOY 2003
4-cvano henox -2-hvdrox ro | -3,7- diazabicyclo[3.3.1 ]nonane-3-carboxam de
The title conmpound was prepared in 26%yield (counting steps (a) and (b) 5
toget her) according to procedure described in Exanple 2(b) above, using
cyanonet hyl |socyanate (from step (a) above) in place of cyclopropyl nethyl
|socyanate( 3): 28.,99 9.2 .47 31.77, 48 32, 49. 33,
56.88, 10\60-3sL6L 6 B51d g faiidie panh3. 140, 21,
133.93, 1 NEth |-7- 4- net hanesulfonyl am no
heneth | - F Z!c 9:1‘33% ane_3-carboxam de (a) 4-

(455, 0. 38 Sal I RE “3@“‘?{598 %5@21?3%% 207 Gl e OO of " %55 ©
ot o ologun) S Iyt leld b EXdgbilSOPbbol, b 7e (200

resul ting cyshomebgnsiisotyaastepofroeh i Nseé a)M xbs¥&® Ofipni €§1{300 ) and
conc. HCO (60 nL). The pink preci pltateptﬁ(at) for ? vva{s f?lte of f,

r edi ssol vecydlopo@ylmethiybikoapanate eat ed with activated carbon. The resul t| ng
sol ution was concentrated in vacuo to give 25 a residue, which, on
recrystallisation fromethyl acetate, gave 34.5 g (64% of the sub-title

conpound. 7
mpound. 8c'NMIK (OB21,): 5 28.99, 29.27, 29.47, 31.77, 48.32, 45.33, 56.88,
10 60.33, 61.61, 65.32, 70.63, 103.96, 115.31, 117.63, 119.21, 133.93,
157.74. 162.08

Example 10
N-Ethyl-7-{ 4—[(methanesulfonvl)amino]phenethyl}-3 ,7-diazabicyclo-

15 [3.3.1]nonane-3-carboxamide

(a} 4-[(Methanesulfonyl)amino]phenethyl methanesulfonate

Methanesulfonyl chloride (45 g, 0.39 mol) was added, dropwise over 30
minutes, to a cooled (-5°C) solution of 4-aminophenethyl alcohol (25.2 g,
20 0.18 mol) in pyridine (200 mL). The mixture was stirred at 0°C for 1 h
and then at rt overnight. The resulting red suspension was poured in to a
mixwure of ice (300 mL) and cone. HCl (60 mL). The pink precipitate
that formed was filtered off, redissolved in DCM, dried and treated with
acuvated carbon. The resulting solution was concentrated in vacuo to give
25 a residue, which, on recrysuallisation from ethyl acetate, gave 34.5 g

(64 %) of the sub-title compound.

mp 133-134°C




np 133-134C 63 2 7 NOV 2003 (b)

N Et hyl - 7- { 4- [ (met hanesul f onyl ) ami ng] phenethyl ] -3 , 7- di azabi cycl o- [3. KROVL2003
] nonane- 3- car boxam de A m xture of

N-et hyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane 3 carboxam de (1 g, 5 mml, see

Exanpl e 6(b) above), 4-[(net han

met hanesul®of Ethysz{ L(methmﬁsu? ﬁ'ﬂw@ﬂi@&&mh&% (3 g, 357
mol ) in L C as_ref uxed for 3 h under nitrogen. The reaction
m xture '- : Pt rated in vacuo to give 2.2 g of crude

el e S LA DM SR 2
8,268 % SRR 6, (RSl oy, 02 5

Exaffp' £ 1h%£&§uﬁo&t@re@®gos)nmll 26 $6p {a) Eb@vtré)%ncﬁ NaHICas; i "ol o-

[ 3.3.1 ] nonane car boxam ano henox -2-h drox ro 1 -N-eth

| -3, 7- di azaby 6619-in Me@NB (30 mmwﬁrsmm@xﬁm 3¢ Thdet nittegeronfibend was
prepared according to the procedure described in Exanple 1 above, using

4- [ 3- (3, 7reictivabmiyrate Wasdfiltkrednatd ydoncentrhiedr ox ypcre deyiiverizang wofi | e (see
Exanpl e G above) in place of 4-{[(25)- 3-(3,7-diazabicyclol3. 3.
i ] non- 3- ylcruds pyadiuckywhishy wWasxijiieredzdwpugh aesilizs nlug with MeOHf2 N

3- (4- Cyanophenox 2f|uoro opyl]-N-ethyl -3, 7- bicycl o 3. .
]néna?é- é'PGhr b'E;ﬁ/q)( iprac 1%113 was ralsed op g and Extrac wuh

10 DCM, yielding 0.2 g of the title compound.

13C NMR (CDCly): & 15.75, 28.87, 30.23, 32.58, 35.64, 35.76, 39.14,
48.18, 59.17, 60.26, 121.41, 129.85, 134.72

15 Example 11
7-{3-(4-Cvanophenoxy)-2-fluoropropyl]-N-ethyl-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxamide

(a) 7-[3-(4-Cyanophenoxy)-2-hydroxypropyl}-N-ethyl-3,7-diazabicyclo-

20 [3.3.1]nonane-3-carboxamide

The title compound was prepared according to the procedure described in
Example 1 above, using  4-[3-(3,7-diazabicyclo[3.3.1Juon-3-y1)-2-
hydroxypropoxy]benzonirrile (see Example G above) in place of 4-{[(25)-
3-(3,7-diazabicyclo[3.3.1]non-3-yl)-2-hydroxypropyi]oxy }benzonitrile.

25

(b) 7-[3-(4-Cyanophenoxy)-2-fluoropropyl}-N-ethyl-3,7-diazabicyclo-

[3.3.1}nonane-3-carboxamide

A solution of 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-3,7-diaza-_

bicyclo{3.3.1]nonane-3-carboxamide (1.0 g, 2.7 mmol, from step (a)




A sol ution of 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-3,7-di aza-

bi cycl o[ 3. 3. 11nonane- 3-carboxanide (1.0 g, 2.7 mol, fromstep (a) 52 NOV 20
above) in DCM (2.5 nlL) was cooled to -78C. A sol ution of

(diethylam no)sul furtrifluoride in DCM (2.5 nl) was added sl ow y under
stirring. Stirring C for 35 ut es |ng V\/mchtlrrethe
reaction #BVQ| I%m @% I’E’ﬁ?r%‘ﬁl € a‘t"urg8  chi‘br SA{IREN®Twas 5

concent r al Ut ielﬁivﬁzﬁfh\%%ﬁ%@?ﬁ@sﬁmw BhaterL sy Vel

it le contane | sanie iy felk ?%%?@U#%ﬁﬁiﬁ)v%a?@é%n%ﬁ 78,
115 55, &Sﬁi’ﬁi%ﬂa‘?gdqé#’%%l%‘?589@2@%*%&%@@1?%“?@%% Blanophenoxy

Vi2- hy ds ox y@d@P¥hd the reacicdr Arikfir@ Ry fhenWhsh&t With N§HC(§jnadﬁéd gn¢l 0 3.3.1
nonane- 3- car boxam de (a) Ethyl 2- 7- 3- 4-c ano henox - drox ro

1-3, 7- di azetentedied 8. BaduconTheytdsaRido rebidas wal Imreﬁai by2Qotams@ol ed (0C)
solution of 4-[3-(3,7-diazabicyclo[3.3.1]non-3-yl)-

hydr oxy pr chmmatograpiny, tatuting (verh DGM Me@&bl(%ﬁéetcEymiquO%&ga(:&)’N%) in DCM
(700 nL) was treated with ethyl 2-isocyanatoacetate (9.92 g, 77 mol), and

t hen stirpéthatitlecompoundh. The reaction mixture was concentrated in vacuo
to yield 33.6 g (10099 of the sub-title conpound. 25 (b)
7-[3: (4- Cvanophenoxy) - 2_hydr oxypro] 2yl ] - Nl Zoxo-2- ro yylam no ethyl]

-3 7- qhazalt QP (@t s UY18° 2966 382541 §5 70, 47.78, 47.93, 58.36,
58.67, 59.82, 60.39, 68.60, 68.89, 89.56, 91.86, 104.15, 115.56,
119.25, 133.97, 157.61, 161.92

Example 12
15 7-[3-(4-Cyanophenoxy)-2-hydroxypropyl]-N-[2-ox0-2-(propylamino)-

ethyl]-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

(a) Ethyl 2-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyll-3,7-diazabicycio-

[3.3.1]non-3-yl}carbonyl)aminolacetate
20 A cooled (0°C) solution of 4-[3-(3,7-diazabicyclo[3.3.1]non-3-yl)-2-

hydroxypropoxy]benzoritrile (23.1 g, 77 mmol, see Example G above) in
DCM (700 mL) was treated with ethyl 2-isocyanatoacetate (9.92 g, 77
mmol), and then stirred at rt for 7 h. The reaction mixture was
concentrated in vacuo to yield 33.6 g (100%) of the sub-title compound.

25

(b) 7-[3-(4-Cvanophenoxy)-2-hydroxypropyl]-N-{2-oxo-2-(propylamino)-

ethyl]l-3,7-diazabicvclo[3.3. 1}nonane-3-carboxamide

A mixmre of ethyl 2-{({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-

diazabicyclof3.3.1]non-3-yl}carbonylaminojacetate (0.76 g 1.8 mmol,




A m xtur
di azabi c

e of ethyl 2-[((7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-
ycl o[ 3. 3. 1] non- 3-yl } car bonyk) ami no] acetate (0.76 g 1.8 mol 2 TANOY 2003

NOV 2003 65 from step (a) above), propylarnine (5 nm, 3.6 g, 69.1 nmol) and
NaCN (0.01 g, 0.2 mmol) in nmethanol (10 nmL) was warnmed to 75C in a seal ed
t ube overnight. The solvent was then renoved in vacuo and the residue.

di | uted
and t he

b MepCal aboive), Pmpyﬁrnirmq(ﬁemn’s, Bi&igyred. haanml) aadtNaCN th 5 DCM
resulting organic |ayer separated, dried and concentrated in

vacuo. THhe.0kgyl(.2 mymady im meetharol (U Di hil & dvasy waoinedriocHr @ran agseapéd

el uting

gi ve the
29.12, 2
65.33, 7
Exanpl e

et hyl 33

ano heno
4-(3-am
4(a) abo
di car bon
after wh
water |a
and conc
a plug o
et herigt o

15

20

25

with a gradient of dichloronethane: methanol (100:0 to 90:10), to
tube |avernighdundbe rsoren, wake then remosel knracepAg) thegresidas, 22, 65,
9.42, 31,78, 41,15, 44.75, 48.15, 49.10, 56.99, 60.40, 61. 35,
odihuged 1@@95?:@@5.@?‘}110%1911132 aqugeus) MIXUIg Was exgracky widh, 62

13 15 7- 3- 4-C ano henox).-2- 4- | 'i,nvl.carbonvl am na, to

"BC A28 tho deSHSRE OTZRRGNARGE SRARBE SRS OheABARY T 3. 4
FicHOy o 08 P OR, SaRsoHee et O ot <hiBmlogranty, e £yampi o
bip@ i § BainPpt dpiorgRleniBE-ARGTI000 619090 18 Y e

BB R 0 i1 N0 the  conbi ned of gani co ver e dr ed
entrated in vacua. The resulting 25 oil (70 g) was filtered through

f silica, and then crystallised from diethyl ether:di-iso-propyl
YCOeNMROGDQN,)t Bel 1sBb; 22 165¢ 280hpo2hd2, 31.78, 41.15, 44.75,

48.15, 49.10, 56.99, 60.40, 61.35, 65.33, 70.74, 103.99, 115.27,
119.12, 133.91, 158.71, 162.10, 170.62

Example 13
7-{3-(4-Cyanophenoxy)-2-[(4-morpholinylcarbonyl)amino]propyl}-N-

ethvl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

(a) terr-Buty!l 3-(4-cyanophenoxy)-2-hydroxypropylcarbamate

A cooled (0°C) solution of 4-(3-amino-2-hydroxypropoxy)benzonitrile
(44.6 g, 0.23 mol, see Example 4(a) above) in THF:H,0 (1.5 L of 1:1)
was treated with di-ter-butyl dicarbonate (53 g, 0.24 mol). The mixture
was stirred at rt overnight, after which NaCl was added and the resulting
organic layer separated. The water layer was extracted with ether and the
combined organics were dried and concentrated in vacuo. The resulting

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.




2 7 NOV 2003 66 (b) 2-[(rert-Butoxycarbonyi

am no] - 1- [ (4- cyanophenoxy) net hyl ] ethvl net hanesul f onat e Met hanesul } 6|WIV 2003
chloride (22.3 g 0.195 nol) was added over the course of 1.5 hours to a
cooled (0C) solution of tert-butyl 3-(4-cyanophenoxy)-2- 5

hyd 1 I 1 d 4
(i ot ) NG ABBbRyCatbogy Bamlin i T (R eyand MWK ERmeMVBIRIT) “ont

under an jnefidncqilfosdiiere. The reaction mxture was stirred for 2 h at rt
bef ore water and DCVM wer e added. The organic | ayer was separated, washed
wi t h wat eMetisiiesd! fohbISEMibrided 2205 gedi108tadl)i wasvadded dwervthelcdurde68. 1 g
(100% of the sub-title conmpound. (c) ten-Butyl .

2- [ (4- cyahdphewrsxi) metdoied (07632 soleiioe ofrlemdyitat 8-(4-cymioptieids))->ol uti on of

2-[ (ten-but oxycar bonyl %arri no] - 1-[ (4- cyano- phenoxy) net hyl'] et hyl

net harfes uhydneayprqmdcabgmage (81 gl 0.1 7bmals &ontisjep (B atwed endrd

t et rabut yl anmoni um_hydr ogensul fate (3 g, 8.8 .mmol) in DCM (100 nmL) was
treated V\ﬁdtlmewlmmm)ﬁiﬁ’%é‘%&li%@ﬂ ¥&6 mmoly dadryrigine | @éP tnbd .nkegfher e. The
resulting mxture was _stirnred, d the.tenperature was ]s_l 02/1 all owed to
fise to riBdsiin ST AmRospheae; THE aeaciian BUKHIR WaSSUHER Tamd WhatHni ¢ | ayer

was washe ' [ sa t ad iR 2 l.ve i due t hat
was puri f eefg}%;}v %%fﬁar?% C rlglona%ggr%peg' ( |ecﬁf%a$g¢ig?$e§ng’laglsﬁgﬁ{§éd‘
Crystalli o, (I <To e Bo IN=1 e ‘o5 - 4 SP Q@ﬁl t;he Ve, thggqsub-title
conpound ?%g%ét}!;ntl:&?at ?\k/:g 9ﬂgldd.mt(%’§_)d‘?e¢lt§?§§?y ated'if {_}a% o y}fﬁd
2- (4- gy angBNICHQK00 %) of e KBl compohsas bon_y!]-3, 7-di aza- 25
bicyclo[.3.1IT non-3-yl} nethyl) ethyicarbarnate A m xture of
N- et hyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3-carboxam de (2.88 g, 14.6 mmol,
see Exanple 6(b) above) and ten-butyl 2-[(4-

(c) tert-Butyl 2-[(4-cyanophenoxy)methyl{-1-aziridinecarboxylate

A cooled (0°C) solution of 2-[(rerz-butoxycarbonyl)amino]-1-[(4-cyano-
phenoxy)methyl]ethyl methanesulfonate (30.6 g, 82.6 mmol, from step (b)
15 above) and tetrabutylammonium hydrogensulfate (3 g, 8.8 mmol) in DCM
(100 mL) was treated with 50 wt.% aqueous NaOH (60 mL) under an
inert aunosphere. The resulting mixture was stirted, and the temperature
was slowly allowed to rise to 1t over for 4 h, and then extracted with
ether. The organic layer was washed with water and concentrated in
20 vacuo to give a residue that was purified by column chromatography
(dichloromethane eluant). Crystallisation from diethyl ether:di-iso-propyl

ether gave the sub-title compound in quantitative yield.

(d) rert-Butyl 2-(4-cyanophenoxy)-1-({7-{(ethylamino)carbonyl}-3,7-diaza-

25 bicyclo{3.3.1]jnon-3-yl}methyl)ethylcarbamate

A mixwre of N-ethyl-3,7-diazabicyclof3.3.1]nonane-3-carboxamide
(2.88 g, 14.6 mmol, see Example 6(b) above) and tert-butyl 2-[(4-

cyanophbenoxy)methyl]-1-aziridinecarboxylate (4.0 g, 14.6 mmol, from

step (c) above) in iso-propanol (20 ml) was refluxed overnight. The




cyanophenoxy) met hyl ] - 1- azi ri di necarboxylate (4.0 g, 14.6 nrnol, from step
(c) above) in iso-propanol (20 ni) t%fs‘/as refl uxed overni ght. The 27NOYZDR®/ B
reaction m xture was concentrated inh vacua to give 7.4 g of a yellow oil,

whi ch was purified by col unmm chromatography, eluting with a gradi ent of

DCM MeOH (100: 0 to 90:10), to yield 3.33 a of the sub-tide conmpound. 5 (e)
7-j ; - Ami noee@ctidn mnuphwabwmmmwedi {hbvechy|toyive 0.4 zgnloif cy yellow3o:,

| | nonane- 3- car boxani de A sol ution of tert- but yl

2- (4- cyandphigtowpy purified-y éﬂmr@hn@mamgb@iw Jeluting with a gradient of

3, 7-di azahj ¢ | | ngn- 3- t hyl hyl carbamate (2.4 g, 5.1 mmol,
from step 1@@3&4&&9(68&? (i ﬁ@p %ﬁﬂé} dleete 2.66the subrklescompeundor | h at
io rt. The reaction m xture was then concentrat ed in vacua and resulting
residue re-dissolved in water. The aqueous solution was treated with
aqueou u . ) | as then dried
and conce e OO =S 22 Tcdiazabigyeitng. 15 (f)

7-J33- - norghely 147Q~anophenoxy) 2 f(4 Ic _~0 TopyI | -
et hyI 3, 7- 91 é/nﬁ{eb‘? } xm—%onane 3-carboxami de A cooled (5' Q) soI ution

f 2-
(Ca)t hyl [3 ?r%lngabzlg |61g>9§|}fg&3 1??%%1 ﬁh{::%&ygo%(g‘n L(gﬂ%yda@én%?caﬁbo}lyn]ml from
t fabh I mL
Croated wn GrLae %PF%E%P%?S??‘}?%%?‘?%‘E% APGhgR) s M gl ) ues

stirred atfrbnCstepr(dy abovéy ireHCIWarheated eibiyl iadgatd wazostrre@ MBeriahuite
overnight, tlc analysis indicated inconplete reaction, and so a further
portion ofrtd- fidrepteaciior caviiorey washthen dencesfrategl 0 tuoi mdIrksulag added.
Stirring was_continued at rt overni ght again before NaHCO3

residue re-dissolved in water. The aqueous solution was treated with

aqueous NaHCO, and extracted with DCM, which organic layer was then

dried and concentrated in vacuo to give 2 g of the sub-title compound.

15 (f) 7-{3-(4-Cyanophenoxy)-2-[(4-morpholinylcarbonyl)amino]propyl }-N-

ethyl-3,7-diazabicyclof3.3.1]nonane-3-carboxamide

A cooled (5°C) solution of 7-[2-amino-3-(4-cyanophenoxy)propyl]-NV-
ethyl-3,7-diazabicyclo[3.3.1Jnonane-3-carboxamide (0.33 g, 0.7 mmol,
from step (e) above) and triethylamine (0.4 mL, 3.0 mmol) in DCM
20 (5mL) was rweated with 4-morphbolinecarbony! chloride (0.11 g,
0.7 mmol), and then stirred at 5°C for 3 h. After further stirring at room
temperature overnight, tic analysis indicated incomplete reaction, and so 2
further portion of 4-morpholinecarbony! chloride (40 mg, 0.27 mmol) was
added. Stirring was continued at rt overmight again before NaHCO;
25 solution was added. The organic layer was separated, dried and
concentrated in vacuo to give 400 mg of crude product, which was
purified by column chromatography on silica gel, eluting with
dichloromethane:methanolic ammonia (95:5) to give 250 mg of the ttle

compound.



25 solution was added. The organic | ayer was separated, dried and
concentrated in vacuo to give 400 of crude product, which was pdri HGVeH0
by col unm chromat ography on sili can%el , eluting with

di chl or onet hane: net hanolic ammonia (95:5) to give 250 ng of the title
conpound. 2 7 NOV 2003 68 13C NVR (CDC13): 6 161.94, 158.26, 157.81,

133.94, 119.15, 115.37, 103.90, 67.26, 66.66, 60.66, 60.51, 57.99, 48.93,

N g? oy ans et GDCHY A TaL R A8, 205, 47 8T 5 le%iniégfﬁﬁ‘a'-%hzniﬁe- 2
: . 3 ] ’ 1 3 2
?3;7?33;; -dto-.br..ehaneA-" s 459348237, l-f’-,l
53 56, b70eS g864. 6n 65, 6851058 0k, Uglo8x Ae™47 247139, %4406
3- - | ' : 10.5 g, 48.5 : Ex E
aboves 2 P or b ran 503 BR"S G ool ane (11,5 g, 48.5 mol |
Bajrowi csz et al., Tetrahedron, 41 (1985) 1833) and K, C03 15 (13.8 g, 0.1

nmol) in MeCN (50 nmL) was refluxed overnight. The reaction m xture was

filtered pogmplen@entrated in vacuo to yield 18.8 g (100% of the sub-title
corrpound._(‘ﬁ)'QB-_B-(Z- Pro vl-1.3-dioxolan-2- 1 ro 1 -3,7-diazabic clo

3. 3. 1L- 2§-(ndDypamepBensihylliBd-okoheptyl)-3,7-diazabicyclof3.3.1}nonane-3-

3-benzyl -7-3-(2- propyl -1, 3-di oxol an-2-yl) propyl [ -3, 7-

di azabi cyaArbpanide] nonane (18.8 g, 4.85 mmwol, fromstep (a) above) in

et hanol (100 nL) was hydrogenated over 5 % Pd/ C at anbi ent pressure.

10 (a) 3-Benzyl-7-{3-(2-propy!-1,3-dioxolan-2-ylpropyl}-3,7-diazabicycio-

[3.3.1]nonane

A mixture of 3-benzyl-3,7-diazabicyclo[3.3.1]nopane (10.5 g, 48.5 mmol,
see Example E above), 2-(3-bromopropyl)-2-propyl-1,3-dioxolane (11.5 g,
48.5 mmol, Bajrowicsz er al., Tetrahedron, 41 (1985) 1833) and K,CO,
15 (13.8 g, 0.1 mol) in MeCN (50 mL) was refluxed overnight. The reaction
mixtwre was filtered and concenrrated in vacuo to yield 18.8 g (100%) of

the sub-title compound.

(b) 3-[3-(2-Propyl-1.3-dioxolan-2-yDpropyl}-3.7-diazabicyclo[3.3.1]-

20 Donane
A solution of 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-
diazabicyclof3.3.1]nonane (18.8 g, 4.85 mmol, from step (a) above) in
ethanol (100 mL) was hydrogenated over 5% Pd/C at ambient pressure.
The catalyst was removed by filration through a pad of Celite®, and the
25 filtrate concentrated in vacuo to yield 13.7 g (100%) of the sub-title

compound.



The catal yst was renoved by filtration through a pad of Celite(r), and the
25 filtrate concentrated in vacua tg yield 13.7 g (1009 of the subZt} N0¥%I003
conmpound. 27NOV2003 69 (c)

N- (4- Cyanophenet hyl ) - 7- (4- oxohepal ) - 3, 7- di azabi cycl o[ 3. 3. I | nonane-

3- car boxani.dg A sol uti.on of 4-(2-am noethy. nzopjtrile (1.0 6.9 mol,
Wley et )ﬁ - YapophepethyyIa(d-oxahe Bébg&?zagmqu[n.}nllponﬂnef 10 ni)
was 5 trggs ' 1, |'-carbonyldiimdazole (1. 17 g, 7.2 mml), and the
m xt ure géagg?@% ?.iefor 30 min. A solution of

3-[3-(2-prg0 ihn 3fU-2X9LARe Vs 3y A di | 1Ql:3..3;.1],n0aane
(1.3 g, 4%9(%1%%?%%@%1 st eBg?‘Kyb)"%g%‘i‘? ﬁl‘@l-ig‘ ??%%s%&e% 410 t he
reaction my re n bl Il S t+ d:ov n'r[gﬁf . sol ution
was then ?é%%ﬂghtyggégciﬁ%m've;c&ug'\é\%d(liggg?h"e r'ésu tclﬁﬁg resi@&)ehgT)l uhagsd with
MeCH and ZreitedGlithvihil harsdnyld dhidesle 81 117 %ed.i ¥mél)! adlH thé mikfgrem xture
was made al kaline and extracted with he organi’c layer was separ at ed,
dri ed andwasnstenred aford30nminacucA ESlugione of B{SL@Jgroﬁquhsxmaxcﬂuﬁij.i ed by
flash chromat ography, elutin with DCM MeOH (92:8), to yield 0.57 g (30%
of the tiubpmﬁbgnﬁdxmbmc -3 dbamne ¢l.83g7 3,6 @mdl, frot Step @H. 79,

30. 38, 36.91, 39_€§ 41.83, 44.73, 47.94, 57-65, 59.05, 110.06, 118.93,
129. 67, 18b0v®) 1n BHE Gomljsvayadded 10 ghe peactioanplisture, and stirring was

Y- L4- Cyangbenzpyl ) - 7- ( 4- oxoh | )-3, 7-di azabi cycl o[ 3. 3. | | nomme- 3-
car bohydr 59?'6“‘%&1%‘5&'31“ L&t r&ibéﬁéhﬁﬂ%ﬂﬁ?dﬁ%& icqBcewTaiod 4n vackp aadl ) and
LY  the resulting residue diluted with MeOH and 2 M HCI, which solution was

stirred for 2 h at rt. The mixwre was made alkaline and extracted with
DCM. The organic layer was separated, dried and concentrated in vacuo
to give a residue which was purified by flash chromatography, eluting
with DCM:MeOH (92:8), to yield 0.57 g (30%) of the title compound.
15

’C NMR (CDCly): § 13.73, 17.21, 20.85, 28.79, 30.38, 36.91, 39.84,
41.85, 44.73, 47.94, 57.65, 59.05, 110.06, 118.93, 129.67, 132.20,
145.52, 157.47, 211.67

20 Example 15
N -(4-Cyanobenzoyl)—'f—(4-oxoheptyl)-3 .7-diazabicyclo{3.3.1]nonane-3-

carbohydrazide

A mixwre of 4-cyanobenzohydrazide (0.82 g, 5.0 mmol) and 1,1°-
carbonyldiimidazole (0.82 g, 5 mumol) in THF (15 mL) was stirred for 10
25 min at rt before 3-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-diazabicyclo-
[3.3.1]nonane (1.44 g, 5.0 mmol, see Example 14(b) above) was added.
The reaction mixture was stirred overnight at rt, before being concentrated

in vacuo. The resulting residue was dissolved mm DCM, and washed with

water. The organic layer was separated and concentrated in vacuo 1o give




carbonyi diimdazole (0.82 g, 5 mol) in THF (15 rnQ was stirred for 10

mn at rt before 2 7 NOV 2003
~~-[3-(2-propyl -1, 3-di oxol an- 2- yI)propyI] 3, 7-di azabi cyclo- [3 11tionane (1
-44 g, 5.0 mmol, see Exarrpl e 14(b) above) was added. The reaction m xture

e e
nghgugn\é\hﬁiﬁa Ivg‘i&@o?@gdi %E’E‘:]gﬁo(ﬁFZRﬁ;ﬁlﬁpngg‘&m;Z?HneF Wﬁgga\l\//g,a—l in
a](‘jlt ng glrj(rjl | cat %‘ yﬁﬁr ?ﬁr fgcggmat og g@%@ %*2“’?9"1“%885% iﬂlE)C'\@ell e s
((:orrpound W?%%%R (C%?:?% tﬁa%%@nﬁ%ﬁ%ﬁam 5@ 58%((%§%9 f? ﬂ%ggm‘f

128. 245 Ib 115.11, 58.65, 57.89, 48.38, 44.31, 40.55, 31.52, 29.12,
21.60, 17.08, 13.69 10 Exanple 16 4- 2-Amno-3- 7- 1- i eridin Icarbon 1
-3, 7-di azabic clo 3. 3 | non-3- yllpropoxy}benzonitrile 15 (a) 7-Be

| -3, 7- dlazablc clo 3.3.1 non-3- 1 1- i eridin 1 nmethanone The sub-title
corrpound Maﬁ@ﬂcw \ﬁaglbf’la Yeh2d| ad7het wedh33; 132.19, 128.24,

benzyl - - di azabi c clq[3.3. nonane ésee Exanpl e E above) and 1-

pi peri di neU&rban b 8 r%? 38cAdmdl, b33, 309272 RDZ, 2858, zo (b)
3, 7- Daza\tl)agcog f %3 1 non-3- 1 1- | eridin | methanone The sub-title
conpound 0] %\1 Red in quantitative yield according to the procedure
descrillaed I n Exanpl e 14(b) above, using 7-benzyl-3, 7-

Example 16
4-{2-Amino-3-[7-(1-piperidinylcarbonyl)-3,7-diazabicyclo[3.3.1]non-3-

yllpropoxy ibenzonitrile

15 (a) 7-Benzyl-3,7-diazabicyclo{3.3.1]non-3-yl(1-piperidiny])methanone

The sub-title compound was prepared by way of a reaction between 3-
benzyl-3,7-diazabicyclo[3.3.1Jnonane (see Example E above) and 1-

piperidinecarbonyl chloride (Boon, J. Chem. Soc., (1947) 307, 313).

20 (b) 3,7-Diazabicyclof3.3.1]aon-3-yl(1-piperidinyl)methanone

The sub-title compound was obtained in quantitative yield according to the
procedure described in Example 14(b) above, using 7-benzyl-3,7-
diazabicyclo[3.3.1]non-3-yl(1-piperidinyl)methanone (from step (a) above)
in place of 3-benzyl-7-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-

25 diazabicyclof3.3.1]nonane.




di azabi cycl o[ 3. 3. 1] non- 3-yl (| - pi peri di nyl ) met hanone (from step (a) above)

in place of 3-benzyl-7-[3-(2-propylsl, 3-dioxol an-2-yl)propyl -3, 7- 257 N0V 7003
di azabi cycl o[ 3. 3. 1] nonane. 27NOV2003 71 (c) tert-Butvl

2- (4- cyanophenoxy)-1-f 17-( |-piperidinylcarbonyl)-3,7-diaza- b icyc to
[3.3.1 }non-3-yl] nmethyl } ethylcarbamate A m xture of tert-butyl

2- [ (4- cydedpersrButy] defdhoyanopbanoxydl {é¢41 inipenidinglcachowd)-3, 7diames| , see
Exanpl e 13(c). ab 3, 7-di aza-

bi cycl o[ Digyet ety Icastamaiene (1.85 g, 7 mml, fromstep

vt s L B bl
R R e S o b
e ety s arai A T
2-(4-cyanopxen£xy§-ﬁﬁ<%-’?&- %él pe_r)( I ny car%oqy § y ., 7- |a2ar%

i cycl o] 3.ge da?%@v%ﬂﬁ FR-peophnst TYh ﬁﬁ..)C%raE’at‘EﬁPﬁei@go? g0 B 7l . from

step (c) above) in e acetate was treated w -saturated ethyl

acet at e. sblatiohx4y Conmatated incdadiy to4?/itld 3e7 @ref dridegprwdnes whithed i n
vacuo. The resulting residue was dissolved in water, made basic with
NaHCC3 ameraspurdiedebly whtdmioktaphyeusing @afific MeQid rinvid€M epagive @d) gdri ed and
concentrated in vacuo to yield 1.5 20 g (100% of the title conpound. 13C
NVR ( CDCP6 % pob subrditieoenmpouh. 62, 29. 95, 32.11, 47.44, 48.14, 49.53,
50. 981’0 57.87, 60.57, 62.59, 72.03, 103.90, 115.30, 119.22,

(d) 4-{2-Amino-3-{7-(1-piperidinylcarbonyl)-3,7-diazabicyclo[3.3.1]non-3-

yllpropoxy}benzonitrile

A cooled (0°C) solution of tert-butyl 2-(4-cyanophenoxy)-1-{[7-(1-
piperidinylcarbonyl)-3,7-diazabicyclo[3.3.1]non-3-yljmethyl} ethyl-

15 carbamate (1.9 g, 3.7 mmol, from step (c) above) in ethyl acetate was
treated with HCl-saturated ethyl acetate. The mixture was stirred for 4 h
before being concentrated in vacuo. The resulting residue was dissolved
in water, made basic with NaHCOQ; and extracted with DCM. The
organic layer was separated, dried and concentrated in vacuo to yield 1.5

20 g {100%) of the title compound.
BC NMR (CDCly): & 24.73, 25.72, 29.62, 29.95, 32.11, 47.44, 48.14, |

49.53, 50.98, 57.87, 60.57, 62.59, 72.03, 103.90, 115.30, 119.22,
133.91, 162.23, 164.35

o




133.91, 162.23, 164.35 27NOV2003 25 72 Exanple 17 NNEth |-7- 2-h drox - 3-
4- 1Himdazol-1- 1 henox ro | -3, 75,diazabicyclo[3.3.11 0V 2003
nonane- 3- car boxam de 5 (a) 1- 4- 2- B(I ran | methox hen 1 -1Hi mdazol e i
m xture of 4-(1Himdazol-1-yl)phenol (10 g, 60 nmol), K C3 (8.63 g, 60
mol ) and -ox' nan | met hyl 3-nitrobenzenesul fonate (15.5 g, 60 mmol, see
Exanple B DVF (140 nL) was stirred at 40C overnight. The m xture
e na 1o, resigdu iluted with
res, then, CORERRI A SuialPaua @fﬁ‘a&“c. AR BB BRIE TS The cr ude
product wagiiAsp ElHBfJ X opat ogr aphy, eluting with a gradient
of di chl or ome ] :30) to yield 3.4 g, (72. 6% of
the title corrpound i's (b) N Eth |-7- 2-h drox -3- 4- 1H-im dazol - [
henox ro 1 -3,7- diazabic clo 3.3.1 nonane-3-carboxam de A m xture of
1- [ 4- ( 25 ox{aahy4-{BiDoixanyimedidy)pleiyl)-UHzignidatsle16 9, 14.6 mol, from step
(a) above) and N ethyl -3, 7-drazabr cyclo- [3.3. ITnonane- 3-car boxam de (2.88
g 14.6 molA wauaaublfb(htﬂbmldﬂzcﬂmybphemll $10 pg opélhoinhbly, (K3CE, of 9:1)
was refluxed for 3 hours, concentrated in vacuo and purified by acid/base
ext ract i on{¥.63,8.¢0Q mmal )gam( 220:a%n>dmethyé 3tnitrobenzenesutfonate3(d niig, ( CDC13) :
5 15.52, 29,13, 29.44, ., 31. 2, .49. 07 25 57.21, 60.44, 61.94,
65. 45, 70. : 46¢ Exem % 2oy oin éMiné mby was supsdew, 4Q%3. 16,

158.78 overnight. The mixture was then concentrated in vacuo and the resulting

10 residue diluted with DCM, washed with water, dried and then
concentrated in vacuo. The crude product was then purified by flash
chromatography, eluting with a gradient of dichloromethane:methanol

(100:0 o 70:30) to yield 3.4 g, (72.6%) of the title compound.

15 (b) N-Ethyl-7-{2-hydroxy-3-[4-(1H-imidazol-1-yl)phenoxy]propyl}-3,7-

diazabicyclo[3.3.1]lnonane-3-carboxamide

A mixmure of 1-[4-(2-oxiranylmethoxy)phenyl]-1H-imidazole (3.16 g,
14.6 mmol, from step (a) above) and N-ethyl-3,7-diazabicyclo-
[3.3.1Jnonane-3-carboxamide (2.88 g 14.6 mmol, see Example 6(b)

20  above) in iso-propanol:H,O (18 mL of 9:1) was refluxed for 3 hours,
concentrated in vacuo and purified by acid/base extraction to yield 4.4 g
(72.6%) of the title compound.

PC NMR (CDCly): & 15.52, 29.13, 29.44, 31.84, 35.70, 47.92, 49.07,
25 57.21, 60.44, 61.94, 65.45, 70.76, 115.49, 118.58, 122.90, 129.86,
130.56, 135.66, 158.16, 158.78




27NOV2003 73 2 7 NOV 2003 Exanple 18 N-[3-(4-Cyanophenoxy)propyl] -7 -(2:
hydr oxyet hyl )-3 , 7-diazabicyclo- [3,3 . | ] nonane-3 -carboxam de 27(@%\[ ﬂm
( 3- Bronmopr opoxy) benzonitrile 1, 3-D bronopropane (1.02 L; 10 nol) was ‘adde
to a stirred suspension of p-cyanophenol (238 g; 2 nol), K2CO3 (276.4 g; 2

mol) in .7, Q The reaction mxture was refluxed for 4 h, filtered
and conce 18 The. residue was recrystallized fromiso-propyl ether to
gi ve the ' [ | 98/0 '

4-[3-(1, 34D k 2 ile A mxture

Glasgy IBOHTERNYYS A RY GEOXH O, ¢ RIRZEIDIG
of 4-(3-br b nitrile (20 g, 84 mmol, see step (a) above) and
potassiumﬁm@m%4 mmol) in DM (120 nL) is was stirred at
95C for 4 h. The solution was then concentrated in vacuo and the resulting
resi due dissolved in DCM and washed with water. The organic |ayer was

separ aged,(aﬁaiggggrﬁyﬁ)ﬁg@xﬂg%@@trat ed in vacuo to yield 25.5 g (99 %
of the sub-tr . = 3-Amino ro ox benzonitrile A mxture
of 4-[3-(1,3-DibeerAopropade YWD I2H0 861 09ks Adibd PR Nfitted REgRASChr i 11 e
(25.5 g, 83 mmol, fromstep (b) above) and hydrazine hydrate" (4.15 g, 83
nmol ) in rftpreyadophéfél (238) gvdsmobf IKhEO, (2764 g; Refrle in WAEEN (2,20 nl) was
added. The net hanol was evaporated under reduced 25 pressure and

concent r atlgd e reastionr ndxturd svasizfluxey foast &g ddteredrand cencdntmaned. mi xt ur e
was heated on a steambath for 1.5 h and then cooled in the refrigerator
over ni ght . Thmeesidusupas decrysedlizad st vise-propyketherota ginedthe meb-titlet r at e was

concentrated i n yacuo t.e{ was added to the resulting
10 compound 11 a 69% yield.

(b) 4-[3-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)propoxylbenzonitrile

A mixwre of 4-(3-bromopropoxy)benzonitrile (20 g, 84 mmol, see step (a)
above) and potassium phthalimide (15.5 g, 84 mmol) in DMF (120 mL)
15 was stirred at 95°C for 4 h. The solution was then concentrated in vacuo
and the resulting residue dissolved in DCM and washed with water. The
organic layer was separated, dried (Na,SQ,) and concentrated in vacuo to

yield 25.5 g (99%) of the sub-title compound.

20 {(c) 4-(3-Aminopropoxy)benzouitrile
A mixure of 4-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propoxy]-
benzonitrile (25.5 g, 83 mmol, from step (b) above) and hydrazine hydrate
(4.15 g, 83 mmol) in methanol (100 mL) was refluxed for 1 h before

water (120 mL) was added. The methanol was evaporated under reduced
25 pressure and concentrated hydrochloric acid (120 mL) was added. The
resulting mixture was heated on a steam bath for 1.5 h and then cooled in
the refrigerator overnight. The resulting precipitate was filtered off and
the filtrate was concentrated in vacuo. Water was added to the resulting

residue and the solution made basic. The aqueous solution was extracted



resi due and the solution made basic. The aqueous sol ution was extracted 74
with DCM which organic |ayer was tﬂen separated, dried and concent} ANgy 7003
in vacuo to yield 6 g (41 %9 of the 'sub-title conpound. (d) 7-Benzyl-3,

7-di azabicyclo (3.3.1 ] nonane- 3-ethanol s The conpound was prepared in 72 %

yield by regact| -benzyl - 3, 7-. di azabi cycl o[ 3. 3. 1] nonane (see Exanple E

above) W t“ﬂa'é Met“ﬁé‘ﬁgl orgagicg layer _Bfaéza%ieéycﬂeﬁa{a@@. iried and

] nonane- 3- et hanol The sub-f{it]l 0 prepared according to the

br ocedur o cOnEHALed 1 udt tasast BoT VAL B ADBeEBlRle Gombaundyl 3. 7-

di azabi cycl o[ 3. 3. 1] nonane- 3-et hanol (fromstep (d) above) in place of 3-

benzyl - 7-[ 3- (2- propyl - 1, 3-di oxol an- 2-yl ) propyl ] -3, 7-di azabi cycl 0[ 3.3.1 |-

nonane. 13?)( B B3 (AasabRrRR 9X3'.)l : Al evs o ydr oxyet hyl) - 3;
Cro—373 —8=

7-di azabi ; e conmpound was prepared

in 11 % ymyed q NGy e i ' ' X  214(c) above,
usi ng g 7%%52%?23%?0[ §§ ?I%ngdr?aﬁg g-g%:t%lgﬁzgl%y( ?r%gcn%iﬂsgt ?ﬁ()g?%ﬁgégve) and

4- ( 3- am ndpuzabivyeld)s Ik Ohidnane ¢sdd ERainple & sioved)widh QVistomdeupdige of
3-[3-(2-propyl -1, 3-di oxol an-2-yl ) propyl]-3,7- diazabicycl o[ 3. 3. 1] nonane and |
4- (2-am noet hyl )benzonitrile, respectively. '3C NVR (CDC13): 5 162. 04, |
158.99, 133.66,_ 118.99, 115.03, 103.35, 66.55, 60.24, 57.87, 57.18, 50.02,
48. 63, 37(©33,73Riagabicyolof3.3. PnayangAveil200B 25 75 Exanple 19 N-{

7-13-(L nopheno - 2- hydr oxypropyl ]-3,7-di azabi cycl o[ 3. 3.1 | non-
L7113 g)ﬁle psug-mi(g )compgunci) w%s %){'e%ared accorc(ijlmg ){o tlge procedure

10 described in  Example 14(b) above, |using. 7-benzy!l-3,7-

diazabicyclo[3.3.1]nonane-3-ethanol (from step (d) above) in place of 3-
benzyl-7-{3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-diazabicyclo[3.3.1]-

nonane.

15 () N-[3-(4-Cyanophenoxy)propyl]-7-(2-hydroxyethyl)-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxamide

The title compound was prepared in 11% yield according to the procedure
described in Example 14(c) above, using 3,7-diazabicyclo[3.3.1]}nonane-3-
ethanol (from step (e) above) and 4-(3-aminopropoxy)benzonitrile (from

20 step (c) above) in place of 3-[3-(2-propyl-1,3-dioxolan-2-yl)propyl]-3,7-

diazabicyclo[3.3.1]nonane and 4-(2-aminoethyl)benzonitrile, respectively.

C NMR (CDCly): 8 162.04, 158.99, 133.66, 118.99, 115.03, 103.35,
66.55, 60.24, 57.87, 57.18, 50.02, 48.63, 37.93, 31.81, 29.26, 28.96

25




3-yl]carbonyl }-4-net hyl benzenesul f onam de A sol ution of

4-[3-(3, 7-di azabi cycl o[ 3. 3. 1] non- 3%I ) - 2- hydr oxypr opoxy] 5 benzonii?i Qg 0
(200 ng, 0.66 mml, see Exanple G above) in chloroform (20 nlL) was |N tu%'&
with a solution of p-toluenesul fonyl isocyanate (110 L of 96%purity,
0.136 g, 0.69 nmml in chloroform (4 nmL), added dropwi se. A white
precipitateximprdigtely fornmed and the m xture was then concentrated in
vacuo. The crude product so obtai ned was subjected io to chromatography on
silica gel N-E7[GH ahbphex®ng-Bhytox 5, Telifabidyicto[303 thén-
(75:75:50) t{g t:]{I Vﬂ:g?grg tPt e corrpognd |y%@g%ﬂg/o yTera. FJCBNWR—?%EEI 3): 6
15. 77, 29.38]lcash@iyl}3bmdedhyb8nzehesalfoamides. 32, 15 109.83, 113.13,

118. 27, 118.93, 120.10, 12/7.80, 131.39, 132.46, 132.73, 134.62, 138.75,
159. 14, 16A. soluboanpif e4{3-(%, AdiazabitycB[343 .dynow3Hdhdxdyydraxyprapoxyypr opyl ] - 3

, 7-di azabi cycl o 3, 3. 1b— 20 nonane- 3-car boxam de A m xture of allylam ne
(125 pis, 1bgwomsils QRO mg1'0.66mEw) seeliExamplzoGeaied ingshlore®rmol ) in

THE (10 nlL) was stirred at rf for 4Q mtn The m'x%ure_vvas then treated
with a sol gﬁ.)owas reated with a solunion of p-toluenesulfonyl isocyanate (110

25! Bk ol B PR LD b Rhasnd S GGG sl * 152"
chr omat ogr Cor‘gﬁ-n%f\t"ﬁieg@ﬁeﬁﬁﬁﬁz e B e o el s
(b | s YA AFEHELUR AEURANT, 718, gl obph s gfalfPH, A0 Suffclei” 1

10 to chromatography on silica gel, eluting with hexane:ethyl

acetate:methanolic ammonia (75:75:50) to give the title compound in 53%

yield.

BC NMR (CDCly): & 15.77, 29.18, 32.37, 36.13, 48.72, 52.27, 56.32,
15 109.83, 113.13, 118.27, 118.93, 120.10, 127.80, 131.39, 132.46,
132.73, 134.62, 138.75, 159.14, 167.09

Example 20
N-Allyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3.1]-

20 nonane-3-carboxamide

A mixture of allylamine (125 pL, 1.66 mmol) and 1,1'-carbonyl-
diimidazole (269 mg, 1.66 mmol) in THF (10 mL) was stirred at rt for 40
min. The mixture was then treated with a solution of
4-[3-(3,7-diazabicyclo[3.3.1]non-3-y1)-2-hydroxypropoxy]benzonitrile (see
25 Example G above) in THF (5 mL), and stirring continued overnight. The
mixwre was concentrated in vacuo and the resulting residue purified by
chromatography on silica gel, eluting with hexane:methanolic ammonia

(1:1) to give the title compound in 57 % yield.



e

| 66.52, 70.75, 103.31, 113.81, 115.39, 118.72, 133.73, 135.57, 136. 06,

| 158. 93, 162.67 5 Exanple 21 7-[ 3-(4-Cyanophenoxy) - 2-hydroxypropyl]- I\i;iﬁ ¥ 7003
2-thieRXl)ethyl]-3,7- diazabicyclo T(B 3.1 ] nonane- 3-car boxam de The 11 Pe
conmpound was prepared in 83 %yield according to the procedure described

i n Exanpl v Lng 2-(2-is0cyanat qet thophepe _i.n _to_place of
p-tol uenegﬁw (M@éngté'giséﬁN %Eﬁ%l#bg gg:dilg,gié?‘é(ﬁlg%z 59,
32.11, 42..26.,4 , e 123, 4 : : 0.,74, ~103. 88,
115. 36, 116" 2 %9%.'6@%3?[’2%@?1*%21??3%: z&%g.&gg?:"l@. ﬁ?-5%581#49&‘162. 22 15
Exanpl e 2%%@%& @éanophenoxy) -2-hydroxy rp opyl][3-(ethyl am no) - 3-
oxopropyl |73 7-di aZabi cycl o[ 3. 3.1 ] nonane- 3- car boxam de 20 (a) Ethyl
3-1({7-[3-(4-cyanophenoxy -2-hydroxypropyl]-3.7-diazabicyclo- [ 3.3.1 ]
non- 3-yl } carbonyl)am no] propanoate The sub-title conpound was prepared in
90% yi gl d di71g to the procedure described in Exanple 12(a) above,

usi ng et h%cyanat opropanoate in place of ethyl 2-isocyanatoacetate.
25 (b) 7- [B[3y4yanheplenoxy?-2hlyetroxypropsy]-N-- (23tiei)dtapl] #BY - 3- oxo- propyl t
3, 7 -diazab is yclo |3.3. T nonané- 3- car boxam de The trile conpound was
prepar ed idiazzdiéwele3d dinomadeSgcarboxhmige ocedure descri bed in Exanpl e

12(b) above, using ethyl 3-[({7-[3-(4 2 7 NOV 2003 77
The title compound was prepared in 83% yield according to the procedure

described in Example 19 above, using 2-(2-isocyanatoethyl)thiophene in

10 place of p-toluenesuifonyl isocyanate.

BC NMR (CDCly): 8 29.19, 29.50, 30.59, 32.11, 42.26, 47.94, 49.37,
56.23, 60.47, 61.95, 65.32, 70.74, 103.88, 115.36, 119.52, 123.69,
125.25, 127.04, 133.90, 142.19, 158.74, 162.22

Example 22
7-[3-(4-Cyanophenoxy)-2-hydroxypropyl]-N-[3-(ethylamino)-3-

oxopropyl}-3.7-diazabicyclo[3.3.1]nonane-3-carboxamide

20  (a) Ethyl 3-[({7-[3-(4-cyanophenoxy)-2-hydroxvypropyli}-3,7-diazabicyclo-

[3.3.11non-3-yl}carbonyl)aminolpropanoate

The sub-tile compound was prepared in 90% yield according to the
procedure described in Example 12(a) above, using ethyl 3-
isocyanatopropanoate in place of ethyl 2-isocyanatoacetate.

25

(b) 7-[3-(4-Cvanophenoxy)-2-hyvdroxypropyl}-N-[3-(ethylamino)-3-0xo0-

propyl]-3,7-diazabicycio[3.3.1]nonane-3-carboxamide

The title compound was prepared in 22% yield according to the procedure

described in Example 12(b) above, using ethyl 3-[({7-[3-(4-



cyanophenoxy) - 2- hydroxyp ropyl] -3 , 7-diazab is y clo [3.3.1 ]Jnon-3 -yl }

- carbonyl ) am no] propanoate (from £p (a) above) and et hyl am ne ianuﬂwqmg
of ethyl 2-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-di azabi cycl o-

[ 3. 3. 1] non- 3-yl }carbonyl )am no] acet ate and propyl am ne, respectively. 5 17C
NVR (CDC 3): 8.172.46, 162.17, 15?.83,_133”96, 119.14, 115.37, 104.16,

65. 27, 61CyAROPbENGKY)-Sydroxypsopyl)-47-dezabieyelo[3gsllnen-34l}s,  32. 00,
29.54, 29.16, 14.87 i,0 Exanple,23 N- 1-Cyanoeth 1)-7- 3- 4-cvanp henox -2-h
drox 1o 14780ny RmInpIBrARARORS (1508 1ep (b ahae ey ATk iy Tamine fapiace

R
v St 1 B8 UBREcoon b BTRE A 30 YR DUl 11 0n and

purifigcation. 20 (b)

N-(1- dc/anoet hyl) 7 [ 3-(4-cyanophenoxy) - 2- hydr oxypropyl]-3, 7-di aza-

bi cycl o[ 3138. NMR“P(DB@;)@% hgzatg dps2 A7M 138189, Af3329@M moprHpansmyArile (250
ng, 3.58 mml, fromstép (a) above) and N-ethyl di-’iso-propylam e (0.67
m, 0.50 Y04.3684502) 51176, 60C8,( 96187, 422304RE9( 375 B6YSO,pB41D6, over the
course of 1 hour, to 25 a solution of triphosgene (352 ng, 1.19 mol) in
DCM (7 ni32.00029.56s2R.46n4d487xture was stirred for 1 h at rt before a

m xture of 4-[3-(3,7-

di azabi cycl o[ 3. 3. 1] non- 3-yl ) - 2- hydr oxypr opoxy] benzonitrile (1.08 g, 3.58
nmmol , see_Exa lS G above) and N-ethyl di-iso-propylamne (0.67 nL, 0.50
g, 3.H4 ' (14 m) was added. Stirring was continued 27NOv2003

N-(1-Cyanoethyl)-7-[3-(4-cvanophenoxy)-2-hydroxypropyl]-3,7-diaza-

bicyclo[3.3.1]nonane-3-carboxamide

(a) 2-Aminopropanenitrile

15 Lactonitrile (28 g, 375 mmol) was added to liquid ammonia at -78°C in a
reaction tube. The wbe was sealed and the mixture was stirred overnight
at rt. The ammonia was removed by evaporation and the crude material

was used directly in the next step without any further purification.

20 (b) N-(1-Cyanoethyl)-7-[3-(4-cyanophenoxy)-2-hydroxypropyli-3,7-diaza-

bicyclo[3.3.1]nonane-3-carboxamide

A mixture of 2-aminopropanenitrile (250 mg, 3.58 mmol, from step (a)
above) and N-ethyl di-iso-propylamine (0.67 mL, 0.50 g, 3.84 mmol) in
DCM (9 mL) was added (by syringe pump), over the course of 1 hour, to
25 a solution of wiphosgene (352 mg, 1.19 mumol) in DCM (7 mL). The
resulting mixmre was stirred for 1 h at rt before a mixmre of 4-[3-(3,7-
diazabicyclo[3.3.1]non-3-y1)-2-hydroxypropoxylbenzonitrile (1.08 g, 3.58
mmol, see Example G above) and N-ethyl di-iso-propylamine (0.67 mL,
0.50 g, 3.84 mmol) in DCM (14 mL) was added. Stirring was continued



78 for a further 20 mn, before the solution was concentrated in vacuo and
the resulting residue purified by fJ ash chromat ography, eluting w th 7 NOy 2003
di chl or onet hane: net hanol (95:5), to gl ve the title conpound in 65% vyield.

5 13C NWR (CDClB) 5 20.02, 20.16, 29.11, 29.32, 29.46, 31.91, 37.83,

37.89, 48 23, 47, . 49. 36, 49. 41, 56 95, 60.26, 60.51, 61.58, 62.077,

65. 43, 70054 furger ) ming bggore g solutippoway copsgnggtled; gy vaeno 288, 21 t o

otn 1 e Zee{snkﬂ‘ﬂ,:- 3408 f‘ﬁé‘ﬁﬁ?@' '“i‘{’aéﬁxxﬁrrq‘?ﬁ%tﬁ%m Sripg it de The
escri bod i HORASEa e FRMGHT, Fo) ¥or gt 368" BB P el BeblBa HORSR T

pl ace of Iam nopropanenitrile. '3C NWVR (CDC13): 5 29.11, 29 42, 31 79
42. 17, 4 %1 48. 36, 49.58, 57.09; 60.45, 61.77, 65.39, 70.76, 104.08,
115. 39, 119.23, 123.28, 126.05, 133.93, 157.76, 162.21 20 Exanple 25
7-[ 3- (4- Cyanophenoxy) - 2- hydr oxypropyl | - N- (2-oxo-2-(1-piperid ethyl} - 3
, 7- di azaBICyNMR [(GIXCL,):| 5 )20102220: 5,28 1dx 29 .82, TR 46| 31e9,08PE3nd was
prepared in 49 %yield according to the procedure 25 described in Exanple
12(b) ab@7e89.usd.Ag, di8ptt.i 49:136,i49.61 a56.943, @&@Iﬁﬁrﬁﬂe 61 58 62 077,
25. 41, 26. 06, 28. 74, 29. 29, 29. 44, 32. 13, 13C NVR (CDC13):

65.43,70.69, 104.06, 115.40, 119.27, 120.77, 133.96, 157. 08 167 21

10 Example 24
7-[3-(4-Cyanophenoxy)-2-hydroxypropyl]-N-(2.2 ,2-trifluoroethyl)-3,7-

diazabicyclo{3.3.1Inonane-3-carboxamide

The title compound was prepared in 46% yield according to the procedure
described in Example 23(b) above, using 2,2,2-triflucroethylamine in

15 place of 2-aminopropanenitrile.

*C NMR (CDCly): & 29.11, 29.42, 31.79, 42.17, 42.51, 48.36, 49.58,
57.09, 60.45, 61.77, 65.39, 70.76, 104.08, 115.39, 119.23, 123.28,
126.05, 133.93, 157.76, 162.21

20

Example 25
7-[3-(4-Cyanophenoxy)-2-hydroxypropyl}-N-[2-ox0-2-(1-piperidinyl})-

ethyl)-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

The title compound was prepared in 49% yield according to the procedure
25 described in Example 12(b) above, using piperidine in place of

propylamine.

C NMR (CDCl,): & 24.33, 25.41, 26.06, 28.74, 29.29, 29.44, 32.13,
42.67, 43.10, 45.30, 47.99, 48.09, 49.14, 49.28, 57.18, 60.42, 61.90,




42.67, 43.10, 45.30, 47.99,48.09, 49. 14, 49. 28, 57. 18, 60.42,61.90, 2 7 NOV
2003 79 27NOV2003 65.55, 70.77, 94.22, 103.89, 115.24, 115.43, 119. 2247 NOY 2003
133.74, 134.02, 158.49, 162.20, 167 42 Exanple 26 5 N

(1, 3- Benzodi oon 5-yl)-7-[3_(4-cyanophenoxy)-2_hydroxypropyl -3 7-

di azabi cycl o[ 3. 3.1 jnonane- 3-carboxam de The title conpound was prepared in
33 % yi el 65483 oTMli7idg Q4)2f2he10)?r 80eduise24,des5430ell 9.04 E330TE 234102, above,

usi ng 1, 3-benzodi oxol -5-am ne in place of 2-am nopropanenitrile. 10 13C
NVR (CDC1B98.48,162.20, 1688251, 147. 47, 143.20, 133.98, 133.83, 119.41,
115.40, 113.68, 107.68, 103.83, 103. 59 100. 96, 70.70, 65.98, 61.34,

60. 34, 57.87, 49.17, 48.13, 31.52, 29.41, 29.11 15 Exanple 27 7- 3- 4-C

anoaniling ro ! g 2-0X0-2- ro lamno eth | -3,7- diazabicyclo [3.3 .j]

nonane- 3- de (a) 4- (3-Hdrox ro 1 amno benzonltrlle 20 A m xture
of 4-fluo u- n|trLIe mn -| anol (59.6
g, 793 nmd & ¢%\%)Bd2gbf PRYl3: ‘2 hour s

L AR Bl 0, 21
i L S T S e

standi ng. d&@ribed in Example 23(b) above, using 1,3-benzodioxol-5-amine in

place of 2-aminopropanenitrile.

10
BC NMR (CDCly): & 162.22, 156.51, 147.47, 143.20, 133.98, 133.83,
119.41, 115.40, 113.68, 107.68, 103.83, 103.59, 100.96, 70.70, 65.98,
61.34, 60.34, 57.87, 49.17, 48.13, 31.52, 29.41, 29.11 |

15 Example 27
7-[3-(4-Cyanoanilino)propyi}-N-[2-ox0-2-(propylamino)ethyl}-3,7-

diazabicyclo[3.3.1inonane-3-carboxamide

(a) 4-[(3-Hydroxypropyl)amino]benzonitrile

20 A mixwre of 4-fluorobenzonitrile (12.0 g, 99.1 mmol) and 3-amino-1-
propanol (59.6 g, 793 mmol) was stirred at 80°C under an inert
atmosphere for 3 hours before water (150 mL) was added. The mixture
was allowed to cool to rt, and was then extracted with diethyl ether. The
organic layer was separated, dried (Na,SO,), filtered and concentrated in

25 vacuo to yield 17 g (97%) of the title compound as a oil that crystallised

upon standing.



(b) 3- 4-C anoanilino ro | 4-nmeth | benzenesul fonate A cooled (0C) solution
of 4-[ (3-hydroxypropyl)am no] benzongtri le (17 g, 96.5 mml, from sgZ&pNiaN03
above) in dry MeCN (195 nL) was treated with triethylamne (9.8 g, 96.5
mmol ) and then p-toluenesulfonyl chloride s (20.2 g, 106 mmol). The m xture

50" T S e AT R BRI 5L L
i DCM NaZSCﬂ . i :

itachy RIS I A a7
| SO- I 6 - tri

0, P9 P o Bt g P SRR (O,

The sub- tlﬁrkeﬁhy@fﬂiﬁun@\ea PogBa olgbaﬁg %’e}i' g'-&h@ﬁ&é?ﬂfﬁd}@ LRoke 15

procedure desctibed in Exanple 5( ove

4-[3-(3, 7-icazapi 496! alfoB. 1]mnrraxuin\. @abxﬁﬁeayaf ‘OPQXl'&P%ZBﬁhﬁfe‘s| e (see
Exanpl e G above) and ethyl 2-isocyanatoacetate in place of 3-benzyl-3, 7-
di azabi cycbefiote deitg eoarentzatdd iis ovqropy Whako (280 ahk) W%ﬁ&ﬁéd veluie 20 (d)
7-Be 1-N- 2-0x0-2- ro ylamno eth | -3,7-diazabic clo 3. 3.

nonane- 3- cEﬂSEbbCamﬂdetﬁmaqlmmstSDEUIEmcwapwxmcwdswnhdbﬁi\éd T]me 88g%x§u el d
according to the procedure described in Exanple 12(b) above, using ethyl

2-{[ (7- benBRAse ¥ap. érléilalﬁNéy%%{ fﬂgerfpn@m 3cqn0)ea@:at1§ nint [waeuao }Bbet at e

e 7sf§p St TN b Pfﬂfg?@f‘ag isgtian fromyisespaspapel by wield 1 |

non- 3- o e 2003 81 (e)

N[ 2- lgr‘by? %mdn}(o}}:l %C_o;ﬁé? bi cycl o[ 3. 3.1 ] nonane- 3-
(c) Ethyl 2-{[(7-benzyl-3,7-diazabicyclo[3.3.1}non-3-yl)carbonyl]amino}-
acetate

The sub-title compound was prepared in 99% vyield according to the
15 procedure described in Example  5(a) above, using
4-[3-(3,7-diazabicyclo{3.3.1]non-3-y1)-2-hydroxypropoxy]benzonitrile (see
Example G above) and ethyl 2-isocyanatoacetate in place of 3-benzyl-3,7-

diazabicyclo[3.3.1]nonane and iso-propyl isocyanate, respectively.

20 (d) 7-Benzyl-N-[2-0x0-2-(propylamino)ethvl]-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxamide

The sub-tile compound was prepared in 88% yield according to the
procedure described in Example 12(b) above, using ethyl 2-{[(7-bénzyl-
3,7-diazabicyclo[3.3.1]non-3-yl)carbonyl]amino}acetate (from step (c)
25 above) in place of ethyl 2-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-

diazabicyclo[3.3.1]non-3-yl}carbonyt)amino]acertate.



| carboxam de The title conpound was prepar ed according to the procedure

described in Exanple 5(b) above, I ng 7 7 NOV 2003
7-benzyl - N-[ 2- oxo- 2- (pr opyl am no)et &/II-S 7-

di azabi cycl o[ 3. 3. | | nouane- 3- car boxam de (from step (d) above) in place of
7-benzyl - N-i so-propyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxam de. (f) 7-
3- 4-C an : i

di azabi cycl
N- [ 2- oxo- Qarbpxmmﬂeam no) et hyl ] -3, 7-di azabi cycl o[ 3. 3. 1] -

nonane- 3-car boxam de (3.35 g, 12.5 nmmol, fromstep (e) above), K CO3 (6.9
g, 50 mmoThe aitte samipound @chscm'epﬂ'eﬂga@ordi@tmthﬁ procedacetdesctibed an( 600 nl)
was treated with 3-(4-cyanoanilino 0 4- et hyl - benzenesul fonate (4.2
g, 12.7 nhsample Sibsabpvg, bvsmg&rbyn@ﬂdes[ﬂrmx@a -(psopylasninopgthyld-3.9r 5 h,
followed by a further, 21 h at _it. The mxture was filtered, concent r at ed
in vactio anaabisycio{3idelnogans-8-casboramides (irary sten 1(d) @poxe) HovBlagE. The

aqueous so tion . extrac or |c | ayer. was

separ at ed® gT‘?%ﬁ%”&R@EWE ?&t&f@@h‘i’l‘%% %ﬂé’@lﬂg €s0 obt ai ned
was purified by chromatography on silica gel, eluting 20 wi th DCM MeCH
(95:5) toyield 3.08 g (58% of the t|tIe corrpound 13C NWR (CDC13): 5

11. 49, 22 / 1, 56.22,
59. 32, 97“3 —~ MZ?N&QOOB 25
27NOV2003 ggag@my[g 32{3]113“;36 32¢arﬂo,@uﬁm henox et hox et hyl -N-ethyl -3
. 7-di azab| TCTH O
10 A mixture of N-[2-0x0-2-(propylamino)ethyl]-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxamide (3.35 g, 12.5 mmol, from swiep (e) above),
K,CO; (6.9 g. 50 mmol) and sodium iodide (0.19 g, 1.25 mmol) in
acetonitrile (600 mL) was treated with 3-(4-cyanoanilino)propyl 4-methyl-
benzenesulfonate (4.2 g, 12.7 mmol, from step (b) above) and stirred
15 under reflux for 5 h, followed by a further 21 h at rt. The mixtre was
filtered, concentrated in vacuo and the crude product so obtained was
diluted with water. The aqueous solution was extracted with DCM, which
organic layer was separated, dried and concentrated in vacuo. The crude
product so obtained was purified by chromatography on silica gel, eluting
20 with DCM:MeOH (95:5) to yield 3.08 g (58 %) of the title compound.

BC NMR (CDC);): & 11.49, 22.85, 25.11, 29.09, 31.03, 40.78, 41.40,
44,80, 48.41, 56.22, 59.32, 97.43, 111.99, 120.97, 133.74, 151.98,
157.92, 170.37

25



3. 3.1 nonane-3-carboxam de s (a) 4-[2-(2-Hydroxyethoxy)ethoxy]benzonitrile
A mixture of p-cyanophenol (11.9 g, 100 mmol), K2COB (15 g, 110 nmil?) NGNA03
chl or oet hoxyet hanol (12.4 g 100 nmol) in CH3CN was refluxed for 24 h, then
stirred at rt for a further 2 days. The reaction mxture was filtered and
concentrated in vacuo to give a crudg product io0 which was purified by

chr omat ogr.aph silica gel (hexane: et hyl acetate (1:1) eluant). This
gave 10 gé(‘_g&e_gﬁ t he sub- t|tIe corrpound (b)

2-[2-(4- Gy _@E@_@gg&g&”%ﬁ bt ha 0esuI fonyl chloride

(3.0 g, 2 ANAS F P00 INRFEAOIG®I0; xt ure of
4-12-(2-h . nzonltrlle (509 24 mmol, fromstep (a)
above) an@d{?i&jﬁgﬁ‘&%ﬁﬁb%w 8 2.9 9, 29 mol) in DCM (50 m.). After
addi ti on was conpl ete, the reaction was allowed to warmto rt over a
period of 2 h. The reaction mxture was then washed twice with water, the
organisc | ] A7 a0l 20 concentrated in vacuo to
yield 7 g J0° (c)
7-{2-[2- (A @mmhemf yymdmnm] Uy } g B0 hurfol): i @i qysl g, [3.3.1]
nonane- 3- car boxam de m xture of 2-[2- %4 cyanophenoxy et hoxy] e hy

met hanes ul Flbnmoel) (Emchphloz&tﬁoﬁyeﬂmhol (o gtd (nh)nola)bm/@H3CN was

N-et hyl -3, 7- di azabi ¢ cI o[ 3. 3: 1] nonane- 3- carboxam de (1.4 g, 7.0 mol, see
Exanpl e GEBpxesdvs)2 Qn:@@n(eﬂ at rgyforia. farthes| 3 daysMeThe(Bactiol was
stirred under reflu rni The reaction m xture was, then concentrated
in vacuo BHHUEH& qseé}F‘iq% c?é’@P ated s Yadon (0 BIve R ﬁﬂ#@nﬂfc&ﬁ%phy on

°Lo o Ivpich' Vi Bgrl\ﬂggth;gghﬂqngﬂogfap 5 08 Wi A rahetly1 ‘et ¢ O3 9

(1:1) eluant). This gave 10 g (50%) of the sub-title compound.

-t

(b) 2-[2-(4-Cyanophenoxy)ethoxy]ethyl methanesulfonate

Methanesulfonyl chloride (3.0 g, 26 mmol) was added dropwise to a
15 cooled (-5°C) mixture of 4-[2-(2-hydroxyethoxy)ethoxy]benzonitrile
(5.0 g, 24 mmol, from step (a) above) and triethylamine (4 mL, 2.9 g, 29
mmol) in DCM (50 mL). - After addition was complete, the reaction was
allowed to warm to rt over a period of 2 h. The reaction mixture was then
washed twice with water, the organic layer separated, dried (Na,CO;) and

20  concentrated in vacuo to yield 7 g (100%) of the sub-title compound.

(c) 7-{2-[2-(4-Cyanophenoxy)ethoxy]ethyl}-N-ethyl-3,7-diazabicyclo-

[3.3.1]nonane-3-carboxamide

A mixture of 2-[2-(4-cyanophenoxy)ethoxylethyl methanesulfonate (2 g,
25 7.0 mmol, from step (b) above), N-ethyl-3,7-diazabicyclo[3.3.1}nonane-3-
carboxamide (1.4 g, 7.0 mmol, see Example 6(b) above) and K,CO, (1.5
g, 10.5 mmotl) in MeCN (50 mL) was stirred under reflux overnight. The

reaction mixture was then concentrated in vacuo and the resulting residue

purified by flash chromatography on silica gel, eluting with




*3C NWVR (CDC13): 8 162.18, 133.92, 119.24, 115.34, 103.92, 69.07, 5 67.86,
59.52, 58.42, 48.18, 35.68, 30.25, 28.81, 15.69 Exanple 29 7 2003
7-[ 4- (4- Cyanophenyl)-4-(3 , 4-di met Hbxyphenoxy) butyl] -N-ethyl-3 , 7-8 i%uzva-
bi cycl o[ 3. 3.1 ] nonane- 3-carboxam de 10 (a) 4-[ 1-(3,4-Di nethox phenox
-3-buten I'l] enzonitrile A cooled (0C) m xture of

4- ( 1- hydr dichldtometteamet nedmnobi (9il)e 16 14i6dg.0.884 3(30%h) ofndhe title

3, 4-di met hoxyphenol (19.5 g, 125.4 muol) in toluene (500 nL) was treated
with triboomppundphine (32.14 nL of 97%purity, 15 25.6 g, 126.4 mmmol),

foll owed by 1,1'-(azodi carbonyl)dipiperidine (31.8 g, 126.4 mol ). After
addition was conplete, the reaction m xture thickened and the tenperature

to 15 C. _Additjonal Lol dded (500 ni d the nixt
tirred abG NMICRIRD): SniSEiEei T 980 11624, Ruardd phOS A 6O e was

then reno Vflltratio fLLtyat ncentrated in vacua to

gi ve 65. Sgg%éft? SQr%éiﬁgdgéﬁ%#SSV\gbﬁrf&égdigt@fchr omat ogr aphy on
silica gel, eluting with toluene: nethanol (98:2) to vyield 17.9 g of the
sub-title conpound. (b) 4-[1 -(3, 4-D

I met hoxypw- hydr oxybutyl hnzonitril e 25 Borane-nethyl sulfide conpl ex

(2 Min e ; m, 22 mml) was added dropwi se to a cool ed (-5C)
solution 91[4-]{(-4Lé¥-£x?oé?ﬂ¥ﬁmf— AR BBy ends - ARaRGRSY Ydiad (17 © 0.

m nut es (Bit&rbm3mma>nhhé@-éd?%xiﬁ@@éi0n tenperature rose to 0C). The
resulting mxture was stirred at 2 7 NOV 2003 84 2 7 NOV 2003 between 0 and

10Cfor 1.5 h, before being allowed to warmto it.

(a) 4-[1-(3 ,4~Dixnetl10xyphenoxy)-3—butenyl]bénzon.itrile
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
(500 mL) was treated with tributylphosphine (32.14 ml. of 97% purity,
15  25.6 g, 126.4 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
of tributylphosphine oxide was then removed by filtration and the filtrate
20 concentrated in vacuo to give 65.8 g of crude product. This was purified
by chromatography on silica gel, eluting with toluene:methanol (98:2) to

yield 17.9 g of the sub-title compound.

(b) 4-[1-(3,4-Dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile

25  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-
phenoxy)-3-butenyl]benzonitrile (17.6 g, 56.8 mmol, from step (a) above)
in dry THF (15 mL) over a period of 15 minutes (during which tume the

reaction temperature rose to 0°C). The resulting mixture was stirred at




Stirring was continued for a further 3.5 h at this tenperature before water

(22 nmL) and sodi um perborate tetrahydrate (11 g, 66 nmol) were adde
bi phasic m xture was stirred for 2 #jat it before the water | ayer \/\121'757Efw(ﬂm3
separated and extracted with ether. The conbi ned organic |ayers were

s b1 BP0 O #%‘f oL S Bt dowelotfimo &
Pi tie co'rrlplg%l#. toaftcﬁn é@gﬁo{b?‘éﬁg#g? ?%atﬂh:ﬁ E@?P,%F y RSP Watey

| ' 3.4 5.0 g, 44
ol o DO i) i el s rordiP Pt of Wt Wiy affeas * ©
4-11-(3, 4- 'ﬁid@iﬁhﬁsﬁiﬁhﬁtmw)va%-ﬁiﬁé@wp@H'a]t%%?@feéfﬂéel %g%}éag?{o%‘ésmm[bw

from 15 step (b) above) and triethylamne (7 ni,

(50 ni) s ducpargtadhand exiictedmwitthethenPerles Woenbined teakicSRyRROVR2C
Stirring was continued at between 0 and 50C for a further 2°h before water
was added. Wasbed awith bring. drigdraind d¢ancentraasl sepediat. eThe a8¢hivAs hesiduwi t h

wat er, separated agajn and then dried to give the sub-title compound 20 in
100% vyi el d.W4sd)Pureligd phy| chromatographyoonersilica 4geB, 2ldiimet hath higpox bu 1

-3, 7- diazahicyctol,3..3. 1 _nonane- 3- ¢a b. late A m xture of
4-(4-cyano;?ﬁ%?1%1°§l'-e -XISQCE%?#EPWM)%M@M kbdhatel B2ofshe fsuhat e (522
-ng, 1.29 mpl onfl cﬁ_{ﬂdstep (c) above), tert-butyl 3,7- diazabicyclo[3.3.

1] nonane- 3-carcbo><é/ ate (307 ng, 1.356 mmol, see Exanple F above) and K2CO3

(216 ngyy 1.56 nmmol ) in chloroformacetonitrile (10 nL of 1:1) was stirred
at 70C for 23 h. The reaction mxture was filtered and the filtrate

concentr at g¢) 4-04-Geidphenyl) Ue(3,4-dimethoxyphenoxy)butyl methanesulfonate
A solution of methanesulfonyl chloride (3.4 mL, 5.0 g, 44 mmol) in DCM

(15 mL) was added slowly to a cooled (-5°C) mixmre of 4-[1-(3,4-
dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (11 g, 34 mmol, from
15 step (b) above) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM
(30 mL), during which addition the temperature did not rise above 2°C.
Stirring was continued at between 0 and 5°C for a further 2 h before
water was added. The resulting organic layer was separated, and washed
with water, separated again and then dried to give the sub-title compound

20 in 100% yield.

(d) rert-Butyl 7-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-3,7-

diazabicyclo[3.3.1)nonane-3-carboxylate

A mixture of 4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl methane-
25 sulfonate (522 'mg, 1.29 mmol, from step (c) above), rer-butyl 3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate (307 mg, 1.356 mmol, see
Example F above) and K,CO, (216 mg, 1.56 mmol) in
chloroform:acetonitrile (10 mL of 1:1) was stirred at 70°C for 23 h. The

reaction mixwure was filtered and the filtrate concentrated in vacuo to give




85 708 ng of crude product. This was purified by flash chromatography,
eluting with a gradi ent of toluene: nethanol (97:3 to 10:1), to yiel?df 77003
ng (88% of the sub-title corrpound$5 s (e)

4-14-(3,7-D azabi cycl o[ 3. 3. 11non- 3, y1}-1- (3, 4-di net hoxyphenoxy) -

butyl ] benzonitrile A cooled (0C) solution of tert-butyl

7- [ 4- (4- cyi®8ontzeof | orude(producdi r Thishesy pierited by fiuki -o&mmam(jgé)aﬁﬁgl cyclo

[3.3.1 ] nonane-3-carboxylate (1.92 g, 3.6 mmol, fromstep above) in
et hyl acetclttng 2t )gradient of ttokienenethaholHOT: 3 a6 U0al)edo atiéhd 60T gicat e (30
m.). The resulting mxture was stirred for 2 h at between 0 and 50C bef ore
bei ng conégﬁﬁﬁ')aﬂfe&eiwb-ﬂﬂémmm@&-esul ting residue was di ssolved in
acetonitrile (50 m.) and treated with K2CO8 (3.5 g, 25.2 nmol) and water
(2.25 nmL). This mxture was stirred for 3h at rt and the solids renoved by

filtratio ] ed in vacuo (w t ol uene added
to eff?—:ct?é)a =fa --. fcd hexyph Wob-title
conpound.

7-[4- ( 4- &&H&@MME(& 4- di et hoxyphenoxy) but vi ] - N-et hyl - 3, 7-
TR R -0

: ! I T . | N
Preas ) sttt e by D T MazdbicR OIS 1 hORRESS Shrb Ao ) 10 |
16.8 y, Q1287 gnle) mirole Gt Gidp ) abd¥ Sy AT XY SIMESasSLi T T ed

for 30 h. at rt. The solution was then | oaded onto an ion-exchange 25 solid
phaseext meatédwidt HC[-Satiatedl. éthygl hceumel QOLWIE) . Theerasultingvasixnweshed with

CHC13 (2.5 nlL) and the product then eluted with MeCN (3 x 2.5 nL). This
gave the twas stimedpfarnd it 98 begwe?s OganidnSC phaforey belnzt toncertrmeddfo (as
determ ned by HPLC. WV at 254 rimand ELS .
vaciuo. The resulting residue was dissolved in acetonitrile (50 mL) and
treated with K,CO; (3.5 g, 25.2 mmol) and water (2.25 mL). This
mixture was stirred for 3h at rt and the solids removed by filration,
15 before the solvent was removed in vacuo (with toluene added to effect

azeotropic removal of water) to give 1.5 g of the sub-title compound.

(f) 7-[4-(4-Cyanophenyl}-4-(3,4-dimethoxyphenoxy)butyl]-N-ethyl-3,7-

diazabicyclo[3.3.1]nonane-3-carboxamide

20 A solution of 4-[4-(3,7-diazabicyclo[3.3.1]non-3-yl)-1-(3,4-dimethoxy-
phenoxy)butyl]benzonitrile (109 mg, 0.25 mmol, from step (e) above), in
CHCI; (1.43 mL) was treated with a solution of ethyl isocyanate (18.6 L,
16.8 mg, 0.237 mmol) in MeCN (0.5 mL). The resulting mixture was
stirred for 30 h. at rt. The solution was then loaded onto an ion-exchange

25 solid phase extraction plug (510,, 0.5 g from ISOLUTE). The plug was
washed with CHCl; (2.5 mlL) and the product then eluted with MeCN
(3 x 2.5 mL). This gave the title compound (93 mg, 73%) in a purity
better than 90% (as determined by HPLC: UV at 254 nm and ELS

detection).



detection). 27NOvV2003 86 M5 (ES) mz = 507 (M+ 1)+, 505 (M- 1) Exanple 30
5 7-(3- 4-C ano-2- c clo ro lam no carbon 1 henox -2-h drox - 2 7 NOV 2003
propyl ) - N-phenyl -3, 7-di azabi cycl o(8 3. 11 nonane-3-car boxani de (a)

55Cyano- N- cycl opr opyl - 2- ( 2- oxi ranyl nmet hoxyl benzam de The sub-title conpound
was prepared according to the nethod described 1o in Exanple 7(b) above
using 2-oxiranyl nethyl 3-nitrobenzenesul fonate (prepared anal ogously to

t he net hod. descri bed i n_ Exanpl e B above). (b) 7-Benz |-N- hen

| -3, 7- di azMb3 €ER) 82 3. 5107tha1he1H DbMariliie A cool ed (0C) sol ution of
3-benzyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane (10 g, is 46 mmol, see Exanple E
above) in DCM (100 nL) was treated with phenyl isocyanate (4.9 nm., 45
nunol ). T nixiu was stirred at rt for 30 mn. The product forned as
white cry ch were renoved by filtration to give 10 g (66% of the

ﬁgﬁaﬁ,;” © ﬁ‘j‘g&%“@%n&% E(B@ D Ph%’.l%m )cal%'oniﬁpﬁe oxy?[‘)'3 hydrc]xy_
%F?Z?io*ﬁ%ﬁ%@mﬁ%ﬁ?? TGRSR S bR %, 10 O 2

hydr ogenati on, over 10% Pd/ C and at anbi ent pressure, overnight. The
catal yst was removed through a pad of Celite(r) and the 23 residue was

concent r at @y 5-Cydae M ciBloprysyiiNe2-oxahiith&hs quantitative
y| el d. 27N%(\j)zuu§ 87 (3 S’ oBrogyII e Vi LFBeRAinide

7- (3-{4- Q/Eho-sﬂb{-tmwcbmpmpdlwm pogpared Rz bidife 1o XNe 1Rethpdrds¥ribed

10 in Example 7(b) above using 2-oxiranylmethyl 3-nitrobenzenesulfonate |

~—

(prepared analogously to the method described in Example B above).

(b) 7-Benzyl-N-phenyl-3,7-diazabicyclo[3.3. 1]Jnonane-3-carboxamide

A cooled (0°C) solution of 3-benzyl-3,7-diazabicyclo{3.3.1]nonane (10 g,
15 46 mmol, see Example E above) in DCM (100 ml) was treated with
phenyl isocyanate (4.9 mL, 45 mmol). The mixmre was stirred at rt for
30 min. The product formed as white crystals, which were removed by

filtration to give 10 g (66%) of the sub-title compound.

20 (c) N-Phenyl-3,7-diazabicyclof[3.3.1]nonane-3-carboxamide

A solution of 7-benzyl-N-phenyl-3,7-diazabicyclo[3.3.1]nonane-3-
carboxamide (10 g, 29.8 mmol, from step (b) above) in ethanol (100 mL)
was subjected to hydrogenation, over 10% Pd/C and at ambient pressure,
overnight. The catalyst was removed through a pad of Celite® and the
25 residue was concentrated in vacuo to give the sub-title compound in

quantitative yield.



propyl)-N-phenyl -3, 7-di azabi cycl o[ 3. 3. 11nonane- 3- car boxam de A m xture of
5-cyano- N-cycl opr opyl - 2-[ 2- oxi r anyl net hoxy] benzam de (0.8 g, 3.1 m"foj NDV 2003
fromstep (a) above) and N-phenyl -38%-diaza 5

bi cycl o[ 3. 3. 1] nonane- 3-carboxam de (0.9 g, 3.6 nmol, fromstep (c) above)
in iso-propanol:H O (10 nmL of 9:1) was refluxed for 180 min. before

di chl ororrqﬁ?.aqg_ $ a4 2 S = § ? i fi

of the resu

(9: 1) gausrobyD- by bb. 7 Hia bbb EloFSImaYhand0s ::13) 8 6.33,

6.56, 23.23, Z29.718, 29.5I, 3I.060, 49. 27, 9760, .94, 60.51,

65. 74, 71.28,mikddre930f 1 5L vaR0-NLFchproptl- 2% ﬁ: ] 27.
128. 84, 136.07, 156. 44, 15%l 69, -b?e?i)ssp%s éx y %%mé’zﬂ%aﬁ&

N- (4- Wandﬁtﬁanglﬁ?l—[ﬂm@@t hénmsulstepnyﬂa) plaboyd:)l éhd N—pih@;zﬁbjsqygiaga-B 3.1
nonane- 3- car boxam de (a) 33( EEt hanesul f onyl ) propyl 4-net hyl benzenesul f onate
20 Tri ét hyhigyalals. 3 1dngsang-3 -gazboml)iew(a& %@ea 6ir npmels e fitama swepxt(gy e of

onyl )-1-propan Martin-Smth et al., J.

ﬁhé?%ha?»ﬁ@h’memm IS@TOM%% éz@»? @&d q§ le)u‘é'ﬁésn@lﬂmmgll fash(180i ohn. ( 16. 78

R ter adaiston melcrsmndi %%Za#ieéﬁ%penm%%&g'a RBEONBS N VSO G wi t h
E?Erinﬁ:fg;?ﬁ??%&ﬁ?ﬁ‘éf@&dﬁ% 0t rsSieg the@ég?tcﬂﬁc ARLSTARRY > ARG BAGor al | | sed
27Nwzoosr%gwgmwgfsgﬂev&](&%%fﬁ‘%@ﬂg obfpound:®- 1!t € compound.

PC NMR (CDCly): § 6.33, 6.56, 23.23, 29.18, 29.51, 31.66, 48.27,
49.60, 53.44, 57.94, 60.51, 65.74, 71.28, 104.93, 113.46, 118.45,
119.54, 119.65, 122.88, 123.27, 128.84, 136.07, 156.44, 159.69, 164.53

15 Examgle 31
N-(4-Cyanopheny!)-7-[3-(ethanesulfonyl)propyl]-3,7-diazabicyclo-

f3.3.1]nonane-3-carboxamide

(a) 3-(Ethanesulfonyl)propyl 4-methylbenzenesulfonate

20 Triethylamine (13.36 g, 132 mmol) was added dropwise to a mixture of
3-(ethanesulfonyl)-1-propanol (13.4 g, 88 mmol, Martin-Smith er al., J.
Pharm. Pharmacol., 19, (1967) 649) and p-toluenesulfonyl chloride
(16.78 g, 88 mmol) in DCM (150 mL), resulting in a mildly exothermic
reaction. After addition was complete, the reaction mixmre was washed

25 twice with aquebus ammonium chioride solution, the organic layer was
then separated, dried, and concentrated in vacuo. The resulting residue
was recrystallised from diethyl ether/DCM to give 17.9 g (65%) of the

sub-title compound.



(b) ten-Butyl 7-[(4-cyanoanilino)carbonyl] 3,7-diazabicyclo 3.3.1]nonane-
3-carbo yl ate A suspension of ? v 2003
tert-butyl -3, 7-di azabi cycl o[ 3. 3. 1] fBhane- 3-carboxylate (2.0 g, 8.8 s ,
see Exanple F above) in chloroform (15 nm) was s treated with

4-i socyan?%obenzonit hl e (1.53._.g, . 10.6 mmol ). The m xture was stirred at rt

for 1.5 h(bhiertBut T{(decyaneanimoiearhonyllc dsdiasabicyolodr3étnananehe
m Xt ur e. 3n a dit!i onal 10 nL of chloroformwas added in order to dissolve
the parti spectroscopi c analysis of the mxture indicated that

| n vacun, Amapeliipl 36 PestI- SRty ila 1 nonaechatraapny.
Phating wial 3, % Aok, N DEMMBRNE Sbubf if diorbfonfl 118 Arflwgs (71 %0 Of

N- ( 4- 34 Fe i ' 3¢l 3= i de..is_A cool ed
G e saaea e s Sk LRSaRete A Mk oo ©
di bi 3 - 2 - @411 i b
6 b orsial Suted Hnenge 05ca! VIR (2ot MTRLlame o (1

acetate (6Dbserivpd duahe thixngeur e afidional N0t S, of RRIGRTHAI WEs BHASAT € vas
stirred at rt for a further 4 h before being concentrated in vacuo to give

20 1.8 g (@Imlenfiotdiesdlyelrthehpantictiss. saMassfspebmrosedpiti analysionppurne. (d) N
4-C ano hen 1 -7- 3-(ethanesulfon 1 ro 1 -3,7-diazabic clo-
. 3. 1] nonafuxBire 2pdisRted that Aheqsaning ofaterials had been consumed, and so

N- (4-cyangphenyl ) - 3, 7-di azabi.cycl o[ 3. 3. 1] nonane- 3-_ 25 carboxam de (67.6 ny,
Mol the selies =

0.25 [t WRS FeoNed i \VagKe. esylpng rgsiduesyasperifted bDVE (0. 5
mL ith | i f., 3- .h | |
ot ot bERSh fBeihdafanSs plhurte Vi Sgtidinr of BORFMEN B washe) in

betore berogebar sE A P ARBH SPrbBRggc 11O Tor © e 2 °0C

(c) N-(4-Cyanophenyl)-3,7-diazabicyclof3.3.1]nonane-3-carboxamide

15 A cooled (0°C) solution of fert-butyl 7-[(4-cyanoanilino)carbonyl]-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate (2.2 ¢ 5.94 mmol, from step (b)
above) in ethyl acetate (40 ml) was treated with HCl-saturated ethyl
acetate (65 mL) over the course of 30 minutes. The resulting mixture was
stirred at rt for a further 4 h before being concentrated in vacuo to give

20 1.8 g (99%) of the hydrochloride salt of the sub-title compound.

(d) N-(4-Cyanophenyl)-7-[3-{ethanesulfonyl)propyl}-3.7-diazabicyclo-

[3.3.1]nonane-3-carboxamide

A mixture of N-(4-cyanophenyl)-3,7-diazabicyclo[3.3.1]nonane-3-
25 carboxamide (67.6 mg, 0.25 mmol, from step (¢} above) and K,CO,
(80 mg, 0.57 mmol) in DMF (0.5 mL) was treated with a solution of
3-(ethanesulfonyl)propyl 4-methylbenzenesulfonate (153 mg, 0.50 mmol,
from step (a) above), in MeCN (1.0 mL). The resulting suspension was

stirred for 5 days at 50°C before being cooled and filtered. The filtrate



89 was then added to ai on-exchange solid phase extraction plug (CBA, 2
from|SOLUTE). After 1 h the plug was washed with CHC13 (3 x 2.5 rrL)27MIBitIZUUB
the product eluted with CHC13: MeOH: 8 3N (8:1:1) to give the title conpound
(63.6 ng, 63 %9 in a purity better than 90 %(as determned by 5 HPLC. WV
at 254 nm and ELS detection). M5 (ES): mz = 405 (M+ 1)+ mz= 403 (M1)

Exanpl e 32Wa§ then added.- toyariontexchange -solidl phaseydxttachiotr pigp(CBX, 2
- N- phenyl - %7- ic clo 3.3.1 nonane- 3-carboxam de A m xture of:
4-(2-oxira m&ggmfﬁi%ﬁfdo] b—@fdﬁﬂgd’/ﬁ& wiashed with @I—IiClm@leB"mma) et al.

J. Med. Che’rgad 987) 613) Ii_l—F@EeMy -3, 7- di azabicycl o[ 3.3

1] nonane- 32 FBB)P&' yet ehutg ng S MeQsL: D g8 b: 1stozgive) thebtide) i n

| SO- propan was stirred under reflux for 3 h before
bei ng conc 91‘?1? @j(gﬁ%a%a% ’gﬁﬂ)emr %W{Wr@‘ﬁeé@%go\%ﬁs getermired by col um
chromat.ogr 0 a gradient of DCM MeOH (99:1 to
97: 3), 31?21% 8?‘% bb’égf% aB‘PeFer @&?&éonr}corrpound. 20 13C NVR (CDCL3): 6
29. 03, 29 39, 31.27, 48.37, 49.31, 57.89, 60.42, 61.41, 66.07, 70.04,

100. 72, 104.39, 105.13, 111.31, 114.95, 117.66, 120 18, 120.30, 123.00,

126. 54, 12 & 6 =1 -Nov 2003 25 90 Exanpl e
33 7-[(7- C{sia%gESY.Bé!iél h;"é}rgcg)a\;k py %enz [ ox?ﬁ- g%l ) thyI ]-N-ethyl-3.7-

Example 32
10 7-{3-[(2-Cyano-1H-indol-4-yDoxy]-2-hydroxypropyl }-N-phenyl-3,7-

diazabicyclo[3.3.1]}nonane-3-carboxamide

A mixture of 4-(2-oxiranylmethoxy)-1H-indole-2-carbonitrile (1.0 g,
4.7 mmol, Pitha et al., J. Med. Chem., 30 (1987) 612) and N-phenyl-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide (1.4 g, 5.5 mmol, see Example
15 30(d) above) in iso-propanol:H,0 (10 mL of 9:1) was stirred under reflux
for 3 h before being concentrated in vacuo. The resulting residue was
purified by column chromatography on silica gel, eluting with a gradient
of DCM:MeOH (99:1 w0 97:3), to yield 0.8 g (37%) of the title
compound.
20
PC NMR (CDCl,): & 29.03, 29.39, 31.27, 48.37, 49.31, 57.89, 60.42,
61.41, 66.07, 70.04, 100.72, 104.39, 105.13, 111.31, 114.95, 117.66,

120.18, 120.30, 123.00, 126.54, 128.84, 138.39, 139.16, 152.55, 156.29



di azabi cycl 0o(3.3.1 ] nonane-3-carboxam de 2 7 NOV 2003 5 (a)

S- Brono- 2- ( 3- chl or o- 2- hydr oxypr opoxy) benzal dehyde A m xture of 27NOV2M3
5- br ono- 2- hydr oxy benzal dehyde (20.7" g, 0.1 nol), epichlorohydrin (25 nL

0.32 nol) and 6 drops of piperidine was stirred under reflux for 6 h
before belng concentrated in vacuo. The resulting residue was dissolved in
chl or of orm (EZample 33d treated with io concentrated HCL(10 nm). The
resulting mxture was stirred for 3 h at rt before the organic layer was
washed wi t h et &Cyanepd Sadibydrenli ¢beazediosimn2 efimethel- Vetvde3i§-t o yi el d

28. 2 96% .t he sub-t conmpound. ' This_  was used directly 1n the next
step \?\A 'E hou/?[ IPMP}QLEJ i]mﬂg})lsﬁ-cﬁhoxmld%) Y

5- Brono- 2- ( 3- chior o- 2- hydr oxypr opoxy) phenyl formate A sol ution of

S- br ono- 2- (3- chl or o- 2- hydroxypropoxy)benzaldehyde (28 2 g, 96 mol, from
step (a) ab ¢3 chloroperoxyben20|c
acid (25 g o) dé €The resultlng

wns cont! much Faplr e?%‘fﬁ%r*@?‘a% 3‘ ﬁ%%%fd%ﬁﬁ?x {128 TP o 1 o
remove precidgyi¢ioeshpdiah! (25 AHENZNES rﬁ@l')da)nd dttopd b%%u]:\?;e;rgdd.ﬁ@ X%?[Eﬁ'gdwith

K, C38-sol uti on and ter, dried and cohcentrate 26.1 g

of sub-titl eumierpesfiek fIhi6ShViRSors beingi Ediehialed int DECEXITHE ¢BsuMtihgout any

further purification. 25 (c)

(7- Brono- 2, Feslidugdrwag, diisehzmﬂjlmlcblaquomietMnomw &QHutﬂr@ﬂle with

5- br ono- 2- (3 chl or o- 2- hydr oxypr opoxy) phenyl formate (26.1 g, 84 mmol, from
step (b)10abcﬁﬂ@FCnﬁ'3€qth>ﬂ/fdl(1 00 mTbesresuttingamexturevivak stred fori Dh afre

ot assi um hydr.oxide (6.1 g of 85%purity, 91
P Yoe fore the(oroamgc layer woasp wash)éd with water, separated, dried and

concentrated in vacuo to yield 28.2 g (96%) the sub-title compound. This

was used directly in the next step without any further purification.

15 (b) 5-Bromo-2-(3-chioro-2-hydroxypropoxy)phenyl formate

A solution of 5-bromo-2-(3-chloro-2-hydroxypropoxy)benzaldehyde |
(28.2 g, 96 mmol, from step (a) above) in DCM (200 ml.) was treated i
with 3-chloroperoxybenzoic acid (25 g of 70-75% purity, approximately i
100 mmol). The resulting exothermic reaction caused the mixmre to

20 reflux for 20 min. Stirring was continued for a further 3 days before the
mixture was filtered (to remove precipitated 3-chlorobenzoic acid). The
filtrate was washed with K,CO;-solution and water, dried and concentrated
in vacuo to yield 26.1 g of sub-title compound. This was used directly in

the next step without any further purification.
25

(¢) (7-Bromo-2,3-dihydro-1,4-benzodioxin-2-yl)methanol

A solution of 5-bromo-2-(3-chloro-2-hydroxypropoxy)phenyl formate
(26.1 g, 84 mmol, from step (b) above) in ethanol (;OO ml) was treated
with a solution of potassium hydroxide (6.1 g of 85% purity,



27NOV2003 approximately 92 mmol) in water (10 nlL). The resulting m xture
was refluxed for 1.5 h before-bei 2% filtered and concentrated in vacully 2003
The resulting residue was dissolv in ethyl acetate and washed with
brine. The organic |ayer was separated, dried and concentrated in vacuo to
give 5 28.8 g of crude product. This was purified by colum chromat ography
on silica roxithatebyn @2whirfoldi igt Witere h]']g)e.x ( 9‘:,}3,3)5, OeWeeld.10.0 g
(49.1 % ofq?jhe sub-t}intle corrgound. (dﬁlmpi;»- roigﬁleatr;é 1-2, }ﬁdlﬂﬂ.ﬁ"e Wis

dr o- 1, 4- benafhixedi for 61 .Gah twedoter béiagt fltéredi xtdiconeéntrated in vacuo. The
(7-brono-2, 3-di hydro-1|, 4- benzodi oxi n-2-yl ) met hanol (10.0 g, 41.2 mol,
from step (tsubingyegsidurl wasalisfolved in,ettgl acemd hndiwadhdd @ith Hringlr i ed
over nol ecul ar sieves) was stirred at 170'C for 4.5 h. The reaction

m xture was b%@ﬁ&%ﬂlpd@befamrsﬁpﬁ@mbwlﬁbandiommceﬁtra&eddimmucmmb@vé& 10 g,

165 mmol _ of CNin 25 nL H O, The 15 resulting m xture was extracted with
t ol uene 3andzggl\ﬁ Ofﬁ@@oﬁfﬁdﬂ_v’{éﬂ Thagy¥as Purkyes by wolwmacehromatpgraphyten and
then brine, .dried,and .concentrat i n vacuo. The residue sqQ obtai ned was
crystall i seﬁﬂ?? it tOPUBS W, ddlﬁéﬁt SQIW" %a§¢8@3@§®@tooqulﬂeIQLQ)-&i tle
conmpound. ( -.21.3- dI -1, 4-benzodi oxin-2- 1 meth |

nmet hanesul ?@r?aféeé)(oftg%l%ﬁ%%{’? %‘ﬂi]ﬂ% nesul fonyl chloride (1.81 g, 15.8
mol ) in dichloronethane (5 nm.) was added dropwi se to a cooled (0C

m xture of 3-(hydroxynethyl)-2, 3-di hydro-1, 4- benzodi oxi n-6-carbonitrile

2.75 g, Y- shCH ; , 16 | [
ECM 259(251(@‘3. roxiyiith vIh-203- sy OV )bz dd m%-esrﬂ&m&%eg“ rregngt)olcn

for 1 fu aAd trhixoumt réf ov@nmo@ha-z,i-uﬁlm@ib/,a@seﬂmii@ﬁheﬂ IAESRRhSE ©

reaction after this tine, and so furthér portions of nethanesulfonyl
gggg(rji' d_?_héd.l@.ﬁgg, 43.2 mmol,) framdstpy (cdabeve)Cardd TuCN.(49 (og, 4523 miRiol) Wer e
in DMF (10 mL, dried over molecular sieves) was stirred at 170°C for
4.5 h. The reaction mixmre was poured intoc a warm aqueous solution of
sodium cyanide (8.10 g, 165 mmol of NaCN in 25 mL H,0). The
15 resulting mixture was extracted with toluene and DCM. The combined
organic layers were washed with water and then brine, dried and
concentrated in vacuo. The residue so obtained was crystallised from

toluene and DCM to yield 2.8 g (35%) of the sub-title compound.

20 (e) (7-Cyano-2,3-dihydro-1,4-benzodioxin-2-yl)methyl methanesulfonate

A solution of methanesulfony! chloride (1.81 g, 15.8 mmol) in
dichloromethane (5 mL) was added dropwise to a cooled (0°C) mixture of
3-(bydroxymethyl)-2,3-dihydro-1,4-benzodioxin-6-carbonitrile  (2.75 g,
14.4 mmol, from step (d) above) and pyridine (1.26 g, 16 mmol) in DCM

i~
Lh

(25 mL). After addition was complete, the mixture was stirred at 0°C for
1 h, and then at rt overnight. TLC analysis indicated incomplete reaction
after this time, and so further portions of methanesulfony! chloride (0.4 g,
3.5 mmol) and pyridine (0.5 mL, 0.49 g, 6.2 mmol) were added. The

mixture was refluxed for 3.5 h before being washed twice with saturated



m xture was refluxed for 3.5 h before being washed twice with saturated 92
Na2CO38 sol ution, dried and concentr%t ed in vacua. The crude product 2 7(NBYS00)
g) so obtained was purified by flasff chromatography, eluting with DCM to
give 3.5 g of the sub-title conpound, which crystallised on standing. 5
(f) 7-[(7- -Z,F-di hydro- 1. benzodi oxan-2-yl ) et hyl ] -N-et hyl -3, 7-

di azabi cycﬁé@&sﬁ Ution AA7ieds apd  eRAICceRTaeda it yacype ofbe crude product

R L e D S T S

bi cycl of 3. n - ar.b ), d .36 0.94 |, see anpl e 6(b)
above), KZ%(}?I( 3@2‘5%3355 ﬁﬁgﬁ% Si'r‘?é‘l‘ﬁ&%ao%q’ %@h ntfes %WIH)@IQSCN was
‘refluxed f -h. The solvent was renoved in vacua and the resulting
residue treated®with DCM and water. The organic |ayer was separated, dried
(Na2SO4) and concentrated in vacuo. The resulting 15 residue was purified
by flash chromat ography, eluting with DCM MeOH (95:5) to yield 113.2 ny,
(34 % of (Ene-[(1-OyaneonpaititirolBG-DeARFNEED - yI} Byid,730. 72,
35.72, 47.78, Ny . 0Z, .64, ©Or.0T, 738, 49, —60 104. 10,
120. 76, 12iia8dicyi2&33D.]1inchanéBcatboxididded0, 147.80, 157.46 Examle 34 7- 2
-6- C ano-4- net hanesul fonyl) -3, 4-di hvdro- 2H 1, 4- benzoxazi n- 2-
yl ] met hyl JA NBiyte @f (Z-ayaneBiditysire- B4-tenzodiomie-23yDardthylaniedzar2s ( a)

(2R) - 2- (Hydy oxyrreE hsyl ) -3, 4-di hydro-2H-1, 4- benzoxazi ne-6- carbonitrile

_ sulfonate (150 mg, 0.9 mmol, from step (e) above), N-ethyl-3,7-diaza-

L

10 bicyclo[3.3.1]nonane-3-carboxamide (186 mg, 0.94 mmol, see Example
6(b) above), K,CO; (265 mg, 2.0 mmol) and Nal (14 mg, 0.09 mmol) in
CH,CN was refluxed for 20 h. The solvent was removed in vacue and the
resulting residue treated with DCM and water. The organic layer was
separated, dried (Na,50,) and concentrated in vacuo. The resulting

15 residue was purified by flash chromatography, eluting with DCM:MeOH
(95:5) 10 yield 113.2 mg (34 %) of the title compound.

“C NMR (CDCly): & 15.61, 29.19, 30.72, 35.72, 47.78, 58.34, 59.02,
60.64, 67.01, 71.38, 71.49, 71.60, 104.10, 120.76, 120.89, 125.39,
20 123.79, 143.50, 147.80, 157.46

Example 34
7-{[(28)-6-Cyano-4-{methanesulfonyl)-3,4-dihvdro-2H-1 ,4-benzoxazin-2-

yijmethyl}-N-ethvl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

25

(a) (2R)-2-(Hydroxymethyl)-3,4-dihydro-2H-1 ,4-benzoxazine-6-

carbonitrile

A mixwre of 3-amino-4-hydroxybenzonitrile (25 g, 0.186 mol) and §-
epichlorobydrin (10.7 g, 0.22 mol) in aqueous ethanol (500 mL of 99%)




A m xture of 3-am no-4-hydroxybenzonitrile (25 g, 0.186 nol) and S-

epi chl orohydrin (10.7 g, 0.22 nol) én aqueous et hanol (500 nL of 99%)7 NOV 2003
27NOV7003 93 was stirred at 60C for’24 h. The mixture was concentrated in
vacuo before ethanol (500 m) was added, followed by K2C03 (27 g, 0.195
mol ). The resulting mxture was refluxed for 1 h before being filtered.

The filtnate siedcan&@Q foe@4 h.valhe rhixtgiev a6 lcohcehrrated aekaggih. This 5
was diluted with water (500 nL), and then extracted twi ce with DCM and

et hyl acdiedore eftimnod offifiOnadlprvezniadded; rfallowedebe KiCOd (@Mdgcantent r at ed

in vacuo to yield 20 g (57 %9 of the sub-title conpound as yellow crystals.
(b) 2R - andl)andhe-resulting ssighirenwas -2 flxdd Hpdrloh bdfares beimyz fikamdn- 2- i o

yl ] met hyl et hanesul fonate Met hanesul fonyl chloride (45 g, 0.395 nol) was
added dr obhé §8trais wascuiceatratag) irivecupdoogive 61 g of a black oil. This

2R) - 2- (hydr met hyl ) -3, 4-di.hydro-2H 1, 4- benzoxazi.ne-6-carbonitrile (30
é, 2) i5§ %ﬂ 3{1%{%#«%’#%%@5)@'9%@@»3, and they remaé@é(@(y@ﬁ With @@Pe%éqd | The(

m xture tirred rt _averni ght before is being .congcentrated |[n vacuo.
The r esulSth¥acaieq L g combined QFSapiG cxEacs Wers@ried, and, Fencsntiaied pr oduct
wer e i sol.gt fi. e} -.re ' rom Me to give
29 ¢ l)f &rxgzg:#g%'tgr){lélfd’ﬁ%&%ﬂ@?%ﬁ&&tfﬁ@ﬁ%@eﬁﬁﬁé\a G5B uo tgl \g;i ve
a residue which was crystallised fromchloroformto give a further crop

(7.5 g) of product. The total yield 20 of the sub-title conmpound was 36.5

g (679 . bFX2R)-6-Cyano-4-(methanesulfonyl)-3.4-dihvdro-2H-1,4-benzoxazin-2-. _
7-{[(2S) - 6- == =3, 4- - - in- 2-y i]
met hyib } ylhnethyy im&handsulfaiasdi ¢ yclo [3.3.1 ] nonane-3-carboxani de A
solution of (2ZR)-6-cyan-4-(net hanesul fonyl) -3, 4-di hydro-2H1, 4- 25
benzoxaziMethanesnfomyl chinridnddsl gorhBO5 (o) wassaddebldropwise si ep (b)

cooled (0°C) mixture of (2R)-2-(hydroxymethyl)-3,4-dihydro-2H-1,4-

benzoxazine-6-carbonitrile (30 g, 0.158 mol, from step (a) above) and

pyridine (200 mL, excess). The mixture was stirred at rt overnight before
15 being concentrated in vacuo. The resulting residue was treated with water

and crystals of the product were isolated by filtration. These were

recrystallised from MeCN to give 29 g of pure material. The mother

liquor was concentrated in vacuo to give a residue which was crystallised

from chioroform to give a further crop (7.5 g) of product. The total yield
20  of the sub-title compound was 36.5 g (67%).

(c) 7-{[(25)-6-Cvano-4-{methanesulfonyl)-3,4-dihvdro-2H-1,4-benzoxazin-

2-vilmethyl}-N-ethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide
A solution of (2R)-6-cyano-4-(methanesulfonyl)-3,4-dihydro-2H-1,4-

25 benzoxazin—2-yl]meﬂ1yl methanesulfonate (1 g, 2.89 mmol, from step (b)
above) in MeCN (3 mL) was treated with wiethylamine (8 mL, 5.8 g,
57.4 mmol), followed by N-ethyl-3,7-diazabicyclo[3.3.1]nonane-3-
carboxamide (0.85 g, 4.33 mrmol, see Example 6(b) above). The resulting

mixture was stirred at 70°C for 5h, and then at rt overnight. The mixture



above) in MeCN (5 nL) was treated with triethylamne (8 nL, 5.8 g, 7.4
mmol ), followed by N-ethyl -3, 7-di azabi cycl o[ 3. 3. 1} nonane- 3- car boxardi 80V 2003
(0.85 g, 4.33 mmol, see Exanple 6(b34 above). The resulting mxture was
stirred at 70C for 5h, and then at rt overnight. The m xture 2 7 NOV 2003
94 was concentrated in vacuo and purified by acid/ base extraction, followed
by flash cWadrenognapled, inevaciomgndi purifavbive(oi/base vikehetid)Ofomwddl4% of
the title conﬁound. 5 F3C NWR (CDC13): b 15.63, 28.87, 29.09, 30.48, 35.73,
39.50, 45.0%,tlash ¢hrometoeraphy, @dutimy wih BOMMeOH 4% yiold 160 Hb8. 72,

119. 90, léﬁgﬁﬁ, é%?”al, 128.92, 150.04, 157.74 Examle 35 io0
7-[2- ({ 2- [‘d35e BPE the tila ,romBONAd.- 1H p razol - 1-yl Jacetyl }ami no)ethyl ]-N- eth

| -3, 7-di azabi cvcl o 3. 3.1 nonane- 3- car boxam de (a)
4-1(E)-1-(4-Cyanobenzoyl)-2-(di net hyl am no) et henyl ] benzonitrile

i opwi S, WGP RELTEH B rB 81,072 08 08,4505 1 301 Gn .
3 Chom - SR TR 080 GRS B0, et on Pt ind B, a0 g

m xture wap24.benibplgierek gnd r it d in vacuo to give a residue that

was crystalli sealfmrsojn%'l\/lgzgig T%?gq}éﬁ\r}g7§;. 9 g (389 of the sub-title 20

conmpound. (b) Ethyl 2-[4,5-bis(4-cyanophenyl)-1H p _yrazol 1l-yljacetate A

solution of 4-[(E)-1-(4-cyanobenzoyl)-2-(di nethyl am no) et henyl ] -

benzoni triExample23y, 20 mmol from step (a) above) in aqueous ethanol (100

25 L of 99% was treated with ethyl 2-hydrazi noacetate hydrochloride (3.5
10 7—[_—({2-[4,5—B1$(4—cyanopheny1)-lH-pyrazol-l-yl]acetyl}amjno)ethilj-N-

ethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide

(a) 4-[(E)-1-(4-Cyanobenzoyl)-2-(dimethylamino)ethenyl]benzonitrile

N, N-Dimethylformamide dimethylacetal (135.2 g, 0.29 mol) was added
15 dropwise, under an inert atmosphere, to a heated (60°C) solution of
4-{2-(4-cyanophenyl)acetyl]benzonitrile (60.2 g, 0.24 mol, Ashley et al.,
J. Chem. Soc. (1942) 103, 110) in 1,2-dimethoxyethane. The resulting
mixture was then filtered and concentrated in vacuo to give a residue that

was crystallised from MeOH. This gave 27.9 g (38%) of the sub-title

20 compound.

(b) Ethyl 2-[4,5-bis(4-cyanopheny])- 1 H-pyrazol-1-yl]acetate
A soluion of 4-[(E)-1-(4-cyanobenzoyl)-2-(dimethylamino)ethenyl]-
benzonitrile (6.2 g, 20 mmol from step (a) above) in aqueous ethanol (100

25 mL of 99%) was weated with ethyl 2-hydrazinoacetate hydrochloride (3.5
g, 22.6 mmol). The mixture was stirred at rt overnight before being
concentrated in vacuo. The resulting residue was diluted with water,
which aqueous mixture was extracted with DCM. The organic layer was

then separated, dried and concentrated in vacuo 10 give a residue which



g, 22.6 mmol ). The m xture was stirred at rt overnight before being
concentrated in vacuo. The resulti n% residue was diluted with wateryg 7 ygy 13

aqueous m xture was extracted with The organic |ayer was then
separated, dried and concentrated in vacuo to give a residue which
27NOV2003 95 was recrystallised fromdiethyl ether to yield 1.7 g (23.5 %
of the sub-title nd. ¢ - s .

% 5 B 5 4 RS ORI HAR byTether fq vigld AR R Fongf fhe substideant de A
m xt ure of d2 [ 4, 5- bi s(4-cyanophenyl ) - 1H pyrazol -1-yl]acetate (3.9 g,
10. 9 mmol , om step (b) above), 2-amno-1 -ethanol (1.3 g, 21.8 mmol) and
triethylamne (0.8 g,-76 mmol) was stirred at 100C overnight. Water and
DCM wer e added, the product crystallised and was 0 isolated by filtration
to yield Qcﬁ@ [9. Bistslvahbp e AR BUpEraz6H] -vi}-M(RhBHfofy&thgno hen 1) - 1H
razol - | - -NFZ-bromoett 1= _dcetant de A T Xture of

2-14, 53b| aeémﬁﬁ@@ophenyl) 1H pyrazol -1-yl' ] - N-(2- hydroxy- 13 ethyl)acetam de
(0.7 g, 1788 mol, fromstep (c) above), N-bronmp- succinimde (0.75 g, 5.64
mmol ) andAr lrmhamyl pjfosqﬂhylne2-([2 Szﬂlsm-cyz&wphml)}lﬂ#p)ﬁ%bl-lQﬂ]adelatwas
stirred under reflux for 3 h. The reaction mxture was allowed to cool
before bei(dd gasfcd mimol, w&tom stepe(b) orbevd)c 2-ayminovieethannir 6t.8dg,dried and
concentrated in vacuo to give a 20 reS| due that was purified by flash

chr onat ogﬂdp&snm@l udpchgr a@mm get Hermmalhaves stigeedyat 1@03Celd 0.7 g

oroduct wiSeTREH aIVREL A ICKhevete,atded, Bis Bkt crsglisedang was °

puri f |18at I.

is9lated by ﬁltranon to yield 3.53 g of sub-title compound:

(d) 2-I4,5-Bis(4-cyanophenyl)-1 H-pyrazol-1-yl]-N-(2-bromoethyl)-
acetamide

A mixwre of 2-{4,5-bis(4-cyanophenyl)-1H-pyrazol-1-y1]-N-(2-hydroxy-
15 ethyDacetamide (0.7 g, 1.88 mmol, from step (¢) above), N-bromo-
succinimide (0.75 g, 5.64 mmol) and tripbenylphosphine (2.22 g,
8.4 mmol) in DCM (100 mL) was stirred under reflux for 3 h. The
reaction mixture was aliowed to cool before being washed with water. The
organic layer was separated, dried and concentrated in vacuo to give a
20 residue that was purified by flash chromatography, eluting with diethyl
ether:methanol (95:5), to yield 0.7 g sub-title compound contaminated
with triphenylphospkine oxide. This product was used du'ectly in the next

step without any further purification.

25 (e) 7-[2-({2-]4,5-Bis(4-cyanophenyl)-1H-pyrazol-1-yl]acetyl }amino)ethyl]-

N-ethyl-3 7-diazabicyclo[3.3.1]nonane-3-carboxamide

A mixmre of 2-[4,5-bis(4-cyanophenyl)-1H-pyrazol-1-yl}-N-(2-bromo-
ethyDacetamide (0.7 g, 1.6 mmol, from step (d) above), N-ethyl-3,7-

diazabicyclo[3.3.1]nonane-3-carboxamide (0.32 g, 1.6 mmol, see



25 (e) 7-[2-({2-{4,5-Bis(4-cyanophenyl)-1H pyrazol-Il-yl]acetyl}amno eth 1

- N-eth |-3,7-diazabicyclo 3.3.1 nopane-3-carboxam de A m xture of 27Ny 2003
2-[ 4, 5-bi s(4-cyanophenyl) - 1H pyrazo?6-l -yl ]-N-(2-brono- ethyl)acetamde (0.7
g, 1.6 mol, fromstep (d) above), N-ethyl-3,7-

di azabi cycl o[ 3. 3. 1] nonane- 3-car boxam de (0.32 g, 1.6 mmol, see 27NOvV2003 96

Exanpl e 6(BaBplVéb) atbvk) Qﬁgm@@:‘r’(mﬁ%'mﬂi)g‘,’l%@g%e&gan ater

stirred under reflux overnight.” EXtracti'on wt wat er
gave an orwasistirtedy endehatflursosaninhat eExehidiom aWith Qﬁ@&?’[‘tétﬁbﬁdaﬂd‘ vacuo.
The resulting residue was purified by chromatography on Silica 5 gel,

el uting wiwhatedigavean ergaaic layet Ehat(9as S¢pararedyidriell 8n@ Zosicehtrhted & t! e
conpound. 13C NWR (CDC13): 5 15.77, 29.18, 32.37, 36.13, 48.72, 52.27,
56.32, 10@cg8, The. nesulungresiduel vaisopyrified. tyo chidmae@ragisy @9 silid@2. 46, o0
132.73, 134.62, 138.75, 159 .14, 167,09 Exanple 36 The follow ng conpounds
(al | of wi%nehting withedighyh sthers: MeQHi &5: Bxdopyisld6)2 g of she ditler epar ed,
usi ng anal ogous thods to those is described herein:

7-[3-(4- cﬁ%’&‘fﬂ’éﬁgxy) - 2- hydr oxypropyl ] -N et hyl - 3, 7- di azabi cycl o[ 3. 3. 1] -
nonane- 3- car boxam de; 7-[(2R)-3-(4-cyanophenoxy) - 2-hydroxypropyl]-N

et hyl -3, 7-di azabicyclo- [3.3 . | ] nonane-3-carboxam de; 2

0
roL3 (4 e RNRQODCE) MBI LITDR0NE ] S OBy 10 4F 15 283l FYGkOpy [ 3 5. 1 ]

nonane- 3- car boxani tyanophenox vy *di azab
icyclo [3.199183, normne; 3118.27, 118.93, 120.10, 127.80, 131.39, 132.46,

10 132.73, 134.62, 138.75, 159.14, 167.09

Example 36

The following compounds (all of which are title compounds of this
Example 36) were also prepared, using analogous methods to those

15 described herein:
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-3,7-diazabicyclo[3.3.1]-
nonane-3-carboxamide;
7-[(2R)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;

20 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-propyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
7-[2-(4-cyanophenoxy)ethyl]-N-ethyl-3,7-diazabicyclo[3.3.1}nonane-3-
carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-tetrahydro-2H-pyran-2-yl-3,7-

25 diazabicyclo[3.3.1]nonane-3-carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo[3.3. 1]nonane-
3-carboxamide;
7-(4-cyanophenethyl)-N-ethyl-3,7-diazabicyclo[3.3.1]nonane-3-

carboxamide;



car boxam de;

7-[ 3- (4- cyanophenoxy) - 2- hydr oxypr opsw ] - N-tetrahydro-2H pyran-2-y1- 3,27F N®B2003
di azabicyclo [3.3 . | ] nonane-3 -carboxam de ;

7-[ 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cycl o[ 3. 3. | ] nonane-
3-car boxam de; 7-(4-cyanophenethyl)-Nethyl-3,7-diazabicyclo[ 3.3.1 ]

- 3- i_de, :
T S
I azabi i ; =2 1 - bu - ( 4- XV) -
1-({7-[()étq'{r11y a@%@?ggﬁgﬁg‘%?%%za |C-le’cycl o[ 3. 3?/1 ] d P d
-3-yl t hyl : 5 - 2- o
(0t oyl aim ) cay om0 s eFLeoR 1 (X ey AORROTRBA -3 Tzt 5 5 1 |
no nave- 3C9°Yd@3>ﬁilf]ﬁiﬁi-}ﬂ}ﬁﬁtlﬂﬂ)élﬁ?l}@m&ﬂa?@{) - 2-{

[ (et hyl am no) car bonyl | am no} propyl)-N-ethyl- 3 , 7-diazab icyclo [ 3.3.1 ]
nonanes 3- Gafd(kapanephenok$)-24{ Kyhybhan)satbokyl famino} propyl)-N-ethyl-

[ (di met hyl_am no) car bonyl ] am no} propyl )-N- to
et hyl - 3, 73d7-&lzmb@c§bml@%3% 3d]apnaneadecazboramidegni de; met hyl
eyt of b3 b Hagpibaenys Pelisbe ammiencaony i propyl)-N-eiay-
5 e A S RS DRI, =2 Tl el o
L R DN R S g o 152
(1) o “aupomimanidofs 5 LSRR esRhaRy 197 ¢ 1aeb 1ove e
methyl 2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbonyl]-3,7-diazabi-
cyclo{3.3.1]non-3-yl}methyl)ethylcarbamate:
7-[2-(acetylamino)-3-(4-cyanophenoxy)propyl}-N-ethyl-3, 7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
15 7-[3-(2,4-dicyanophenoxy)-2-hydroxypropyl]-N-ethyl—3,7-diazabicyclo—
[3.3.1]nonane-3-carboxarmide;
rert-butyl (15)-2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbonyl]-3,7-
diazabicyclo[3.3.1]non-3-yl}methyl)ethylcarbamate;
7—[(25')-2—[(aminocarbonyl)amino]-3—(4-cyanophenoxy)pr0pyl]-N—ethyl-3,7-
20 diazabicyclof3.3.1]nonane-3-carboxamide;
rert-butyl (1R)-2-(4-cyanophenoxy)-1-({7-[(ethylamino)carbonyl]-3,7-
diazabicyclo[3.3.1]non-3-yl}methyl)ethylcarbamate;
N-acetyl-7-[(2R)-3 -(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
25 N-acetyl-?-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
7-[(2R)-3-(4-cyanophenoxy)—2—hydroxypr0py1]-N~methyl-3,7-diazabi-

¢yclo{3.3.1]nonane-3-carboxamide;

7—[(2.5')-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-rnethyl-3 ,7-diazabicyclo-




7- [ (2S)-2- [ (am nocarbony |)am no] -3-(4-cyanophenoxy)propyl]-Nethyl-3

, - 20 diazabicycl o[ 3. 3. 1] nonane- 3- car boxam de; tern-butyl 77 NOV 2003
(1R) - 2- (4- cyanophenoxy) - 1- ({ 7-[ (et B8 ani no) car bonyl ] - 3, 7-

di azabi cycl o[ 3. 3. 1] non- 3-yl } net hyl ) et hyl carbamate; Nacetyl-7- [ (2R)-3

- (4- cyanophenoxy) - 2- hydroxyp ropyl ]-3 , 7-diazabicyclo- [3.3.1 ] nonane-

3- car boxarfB & 1ndmane-3-carboxamide;

N-acetyl -7-[ (2S) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] - 3, 7- di azabi cycl o-

[ 3. 3. 1] noMaf{BSB3ddrdyana+d-{E2- c@anoéth@ﬂﬁ)nﬁo carbonyl;phenoxy) -2-
-(4- cyanophenoxy) 2- hydr oxypropyl] -N-nethyl - diazab i- cyclo [3.3.1 ]

nonane- 3 -hydrexypaepyld-N-ethyl32 &dmma[ﬂoﬁhﬂnome-z-mtiomamm@pyl] N
nmet hyl - 3, 7- di azabi cgcl 027 NOYV 2003 98 [3.3.1 ]nonane- 3-carboxam de;

E <[:| (29) - 3methﬁyar6b&’ 2-(¢- W@OEWW(ﬁhﬁmﬂm)gagag@hayqukﬂgiwa% |
r t nonan r mi
rrgt hgr %)‘gyf]l?[@'\iﬁiﬂfé’pﬁ'é’EHQ&ly e ;ﬁg%l%@lﬂg&i[fam no)!:ar goﬁy?] 303 d:));;.a se
bi | o[ 3 b

['(Séf 8[ s U&Bi-ﬁp@éwéy}eﬂ%ﬁé S SREPRI g abgpyis3, T-diasabiasivy ol o- |

3.3.1 ]noT%rBeI& 8%?&&%%@ [ (2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opy| ]

N-propyl [3.3.1 ] nonane-3 -carboxamde; i0

R T e e T

(0 i montscuogong N0 o0 o2 1o
[ (2R) 18- ( -8 3{desyany)2-nisthylamipoaybdnyiip iunerydyd-h§drodyptopgnbi - |
N-ethyl-3,7-diazabicyclo[3.3.1}nonane-3-carboxamide;
7- [(2S)-3—(4-cyanophenoxy)-z-hydrbxypropyl]-N—propionyl-3 ,7-diaza-
bicyclo[3.3.1}nonane-3-carboxamide;
7-[(2R)-3-(4-cyanophenoxy)-2-hydroxypropyl])-N-propionyl-3,7-diazabi-

15 cyclo[3.3.1]nonane-3-carboxamide;
7-[2-(4-cyanophenyl)-2-hydroxyethyl]-N-ethyl-3,7-diazabicyclo[3.3.1]-
nonane-3-carboxamide;
7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2-propynyl)-3,7-diazabi-
cyclo[3.3.1]nonane-3-carboxamide;

20 7-(4-cyanophenethyl)-N-iso-propyl-3,7-diazabicyclof3.3.1)nonane-3- |
carboxamide;

N-ethyl-7-{(2S)-2-hydroxy-3-(4-nitrophenoxy)propyl}-3, 7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
methyl (1S5)-2-(4-cyanophenoxy)-1-({7-{(ethylamino)carbonyl]-3,7-diazabi- ,

25 cyclo[3.3.1]non-3-yl}methyl)ethylcarbamate;
7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl}-N-(cyclopropylmethyl)-3,7-
diazabicyclo{3.3.1]nonane-3-carboxamide;
N-(4-nitrophenyl)-7-(4-oxoheptyl)-3,7-diazabicyclo{3.3.1jnonane-3-

carboxamide;



15 cyclo [3.3. 1 ] nonane-3 -carboxam de;
7-[ 2- (4- cyanophenyl ) - 2- hydr oxyet hyIE}9 N-et hyl -3, 7-di azabi cycl o[ 3. 3. £]7 NOV 2003
A -

nonane- 3- car boxam de; 7- [ (2S) -3 cyanophenoxy) - 2- hydr oxypr opyl ]
-N-(2-propynyl)-3 , 7-diazabi- cycl o[ 3. 3. 1] nonane- 3- car boxam de; 20
7- (4-cyanophenet hyl ) - N-i so- propyl - 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3-

car boxam U€(2R)-3-(4-cyanophenoxy)-2-hydro 1]-N-
nmet hyl - 7- [(ES))Z dyox>P3 (4y%|tr%prhé{r}1lg§(§/gyp]r (%(% PI'%P)L/D (Razabl cyclo- [3.3.1

] nonane- 3dtaaabmyam[663 1irdiytle-3-carboxamide;

(1S)-2- (4 cyanophenoxy)-1-({7-[ (et hyl am no)carbonyl] 3, 7-diazabi- 25 c yclo
[3.3 . 1 T 3ﬂ{@eyﬂﬁo-@ef(hytmptwymmambonyl]phenoxr}-Z-hydrox y-
7-[(2S)-3-(4-c anophenoxi% hydroxypropgl] N- (cycl opropyl net hyl ) - 3, 7-

di azabi cyEfQPY[l -&/-propipnyhdnbdéazabieyaloB« dnli]denane-3-carboxamide;

N-(4-nit 7- (4- oxoheptyl 7-di azabi c cI0331 nonane- 3-
cag bo>r<]5|<31mr g&?fﬁyﬁ)(ﬁ&aﬂ@gge%gﬂf?%moﬁﬁm% IaNy \ 1azaydr oxypr opy| ]

ST ot el &i@?d' ] 3b§n§|}gﬁ2ﬁ3§y3}c‘3r o o opyl)
N
7 1(29)- '393?‘@5343 ?“éx%lj Wﬁﬁ&ﬂm@ﬁgﬁ&ﬂp@wﬁ@ﬁrﬂaﬁiﬁ

bi | o[ 3 ﬁ?‘{%

7I RISR;)[ Bd%i& gerbgﬁenol - %i(g?r oxypr opyl’] -N-(cycl opr opyl methyl)-3 , 7-
di b X -

( I1%)2612 I( Z@ygﬁ{gg hgln ox§%@P%39§?o$?§$ ﬁﬁﬁﬁ:"a}? DO ny‘f)ff‘%","?-” Ui3.d-
di azafy cydiagabidydlo}3]3.nPioB3vy 1} nidthyetheidAvbaasleanat e;

7-(3-{4-cyano-2-[(iso-propylamino)carbonyl]phenoxy}-2-hydroxypropyl)-

N-ethyl-3,7-diazabicyclof{3.3.1]nonane-3-carboxamide;
rert-butyl 2-(4-cyanophenoxy)-1-({7-((propionylamino)carbonyl}-3,7-di-
azabicyclo[3.3.1]non-3-yl} methyl)ethylcarbamate;

15 tert-butyl 2-(4-cyanophenoxy)-1-({7-[(iso-propylamino)carbonyl]-3,7-
diazabicyclo{3.3.1]non-3-yl}methyl)ethyl(methyl)carbamate;
7-[3-(4-cyanophenoxy)-2-(methylamino)propyl}-N-iso-propyl-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;
7-{3-(4-cyanophenoxy)-2-[methyl{methyisulfonyl)amino}propyl}-N-iso-

20  propyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide;

N-(tert-butyl)-7- [3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
7-[2-amino-3-(4-cyanophenoxy)propyl]-3,7-diazabicyclof3.3. 1 Jnonane-3-
carboxamide;

25 tert-butyl 2-[7-(aminocarbonyl)-3,7-diazabicycio[3.3.1}non-3-y1}-1-[(4-
cyanophenoxy)methyl}ethylcarbamate;
tert-butyl 2-(4-cyanophenoxy)-1-({7-[(tetrahydro-2H-pyran-2-ylamino)-
carbonyl]-3,7-diazabicyclo[3.3.1]non-3-yl}methyl)ethylcarbamate;
N-(4-cyanophenyl)-7-(4-oxoheptyl)-3,7-diazabicyclo[3.3.1]nonane-3-



7- (3-{4-cyano-2-[ (i so-propyl am no) car bonyl ] phenoxy} - 2- hydr oxypr opyl ) -
N-ethyl -3 , 7-diazabicyclo[3.3.1 ] ﬁﬁane- 3-carboxam de; tert-butyl 2b7 NOV Fgu'j
2- (4- cyanophenoxy) - 1-({ 7- [(prop i‘onyl am no)carbonyl]-3 , 7-di- azabicyclo
[3.3.1 ] non-3-yl} nethyl)ethylcarbamate; is rert- butyI

2- (4- cyanophenoxy) - 1- ({7-[ (i so- propyl am no) car bonyl ] -3, 7- di azab i cyclo
[3.3.1 ] marbaxayide; et hyl )et hyl (me thyl) car bamat e;

7-[ 3- (4- cyanophenoxy).- 2- ( | am no) pr opyl N-i so-propyl -3, 7- di azabi cyc
to [3.3.1 tiioitreramdphenoxy -gnfllﬂbroxyp{owlf -(:J 2-dxmethylpropanoyl) -3,7-

ot opy - 3, AFABIHSIR b BODE0e prighonaraile f°”y'a¥ E‘L”XQE’J e R
75 ) M &E?fsaﬁgaﬂqn@xa# BB O
2 [7- (am ng%%lpgéﬁiﬁ @HQI aza cyc m1] non-3-y| ] -1-[(2-

2 (- byanaane ‘y?ﬁ‘* %??’é??ﬂ%"%?g‘%”@“ﬂ%ﬂ%g (gyano-2-

car bonyl | ngeth h@a@ &thd 1kdfn mﬂ-ﬁmtg | ) et hyl carbamate; N
(4- cyanophenyr) (gy}gohep}té;/%% 7-di azabi cyc'lyo[3 3.1] nonane-3 27NOv2003

100 car bosaf28p3- (acympmenomzmwmoxypm yﬂwnmcpmp;@wmetb&l(z 7-

2- di net hyl propano . - diazabicyclo : ] nonane- 3 -car boxam de;

N (tert - bdiasa }C- 0[%333(1411@9@%%%&9@)111@8; hydroxypropyl ] -3, 7- s

2 {7 Qb AoCsrHBRgR st o A aRtepEl o BABEAbEHoRLS 3] IponaRg E: cyano- 2-
carboxamide;
N-(tert-buroxy)-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-methyl-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;
N-(4-cyanophenethyl)-7-(3,4-dimethoxyphenethyl)-3,7-diazabicyclo-

15 [3.3.1]nonane-3-carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-N-cyclopropyl-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;
7-[2-amino-3-(4-cyanophenoxy)propyl]-N- (terr—butyl) -3,7-diazabicyclo-
{3.3.1]nonane-3-carboxamide;

20 N-[3-(4-cyanophenoxy)propyl]-7-[5-(ethylamino)-5-oxopentyl]-3,7-diaza-
bicyclo{3.3.1]nonane-3-carboxamide;
7-{3-(4-cyanophenoxy)-2-hydroxypropyl}-N-(3,5-dimethyl-4-isoxazolyl)-
3,7-diazabicyclo[3.3.1]nonane-3-carboxamide;
7-{3-(4-cyanoanilino)propyl]-N-iso-propyl-3,7-diazabicyclo[3.3. 1]nonane-

25  3-carboxamide;
7-[4-(4-cyanophenyl)4-hydroxybutyl]-N-ethyl-3,7-diazabicyclof3.3.1}-
nonane-3-carboxamide;
ethyl  {7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-3,7-diazabicyclo[3.3.1]-

non-3-yl}carbonylcarbamate;




met hyl phenoxy) net hyl ] ethyl tert-butyl carbamate;

7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr Oj}ém opyl ] - N-iso-propyl -N net hyl - 327-NOV 2003
di azabi cycl o[ 3. 3. 1] nonane- 3-car bo e}

N- (4- cyanophenet hyl ) - 7-i so- propyl -3, 7- d| azabi cycl o[ 3. 3. 1} nonane- 3-

carboxam de; N-(tert

but oxy) - 7- 1@3{(4@1@@@5&1@3@5@@%@% T-AR u B-W@%@&Jy‘l)ﬂ[ﬁzabi cyclo

[ 3. 3.1 ]nonane-3-carboxami de;” N- (4-cydnophenet

4- di met hoxdipbabieydig]3. 331]n6nﬁh@3&iarlﬁoﬁcixmder s [3. 3. 1] nonane- 3- car boxani de;
7-[ 3- (4- cyanophenoxy) - 2- hydr oxypropyl] -N-cycl opropyl -3, 7-di azabi cycl o-

[3.3.1 ]no%éhé%yanaplhﬂnoemdehycﬁo@c?pmpw};z\@(«-éymmnwngwmzaapyI]

N-(ten- butyl) 3 ..7-diazabicyclo- [3.3.1 ] nonane-3-carboxanm de; 20

N [ 3- (4- cysisdelidehal ggm@p@t?:bmpsu@@.t hyl ani no) - 5- oxopent yl ] - 3, 7- di aza-

bi cyclo [ 3, nane 3- car boxam de

7-[ 3- (4- cﬂ%&ﬁﬁ 9)(42cwapbg‘<wyaﬁrhydmxypsopyl$r1Mmattytyalm soxazol yl )- 3
, 7-di azahi,c ane car boxam de;

7-[ 3- (4- cagnﬁgh‘i‘é %F%W?so propyl -3, 7-diazabicyclo[3.3.1 ] nonane-
2

7Sdf’aiZLP?’E@%“&‘?‘%Y%@P%O%%-?F@?@B DRIV didzdvicyeie 5 i

{7-]3- (4- &ﬁﬁ&%- = hydroxypropyl]-3, 7-di azabi cycl o[ 3. 3. 1] - non-3 -yl
} carbony car ana 003 101 7- [3 -(4-cyanophenoxy) -2-hydroxyp

]r gg%;]ne gl'e(égyr'lb%-gf{q LW{ﬂ@%ﬂ&@ﬁbiy)@hyﬁroﬂﬁéﬁﬂ] &Y 9L Bib2aticYclo-

10 {3.3.1]non-3- yl}carbonyl)armno]propanoate,
N-(4-butoxyphenyl)-7-[3-(4-cyanophenoxy)-2-hydroxypropyl)-3,7-diazabi-
cyclo[3.3.1]nonane-3-carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3-cyan0phenyl)-3 ,7-diazabi-
cyclo[3.3.1]nonane-3-carboxamide;

15 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4-dimethoxyphenyl)-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;
butyl 2-[({7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-3,7-diazabicyclo-
{3.3.1]non-3-yl}carbonyi)amino]acetate;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(4-methoxyphenyl)-3,7-diaza-

20 bicyclof3.3.1]nonane-3-carboxamide;
7-(3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4-dimethoxyphenethyl)-
3,7-diazabicyclo[3.3.1]nonane-3-carboxamide;
7-{3-(4-cyanophenoxy)-2-hydroxypropyl}-N-(3,4-dimethoxybenzyl)-3,7-
diazabicyclo[3.3.1}nonane-3-carboxamide;

25 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4,5-trimethoxyphenyl)-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4-dihydro-2H-1,5-benzo-

dioxepin-7-yl)-3,7-diazabicyclo{3.3.1]nonane-3-carboxamide;

7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(2,6-dimethylphenyl)-3,7-




7- [ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - N- (4- cyanophenyl ) - 3, 7- di azabi - cycl o
[3.3.1 ] nonane-3-carbo xam de; s N 7 7 NOV 2003
benzyl - 7-[ 3- (4- cyanophenoxy) - 2- hydr18%ypropyl] 3, 7-di azabi cycl o-

[ 3. 3. 1] nonane- 3- car boxam de; 7- [3-(4-cyanophenoxy)-2-hydroxypropyl ]

- Nhexyl - 3, 7-di azabi cycl 0[ 3. 3.1 ]- nonane- 3- car boxam de; et hyl 3-[({ 7- [3

- (4- cyanommqyclafmsdﬂmameewhﬂboxanuda di azabicyclo- i o [3.3.1]

non- 3-yl car bonyl_% am no] p ropanoate; N

(4- FUE gxg p‘ﬁ@-@yl opyirf 23 (%cﬁmgenpxgahymbmmpw}-ap',yulazabieﬂlaz abi -

cyclo nonane- 3- car boxam de;

7y[3 ( 4- cylarop RGRntyyl }tzarh%or@a@bpnww] N- (3- cyanophenyl ) -3 , 7-di azabi -
I 3. de; i

L A e@on%?&yﬁg?mﬁgnépmwammthmmms ,

di azabi cycl car boxam de; butyl
2-1({7- [3 c(y “%@ﬁ& Bﬁ' 'Caf propyl]-3 , 7-di azabi cycl o-

35 (A TPl RSB R0 RAELBY R M- (2- L ey elopramyIImSEdDy . i aza- 2o

7-

bi cycl o[ 3.33rihbno _

7- 3-(4-cyanoplfl}enoxy) Zl?ﬁ{/g%%ﬁ []3 ?\ll go%ng ks ctaﬁ%‘%/arﬁlgnét hyl)- 3,

7-di azab iNymrebatyd)-1- oRe-33(0ANBRI.g%5-1 2-dih

7-[3-(4- c%ophenrg?y) ﬂ%%rﬁ%ypr(opyl (3, 4-di rnel[/hoxybenzyl) 3 ,7-

di azab i cysoqmn@ﬁn)ﬂ)oxy]pﬂopgh}aﬁe?-ﬁtazabimgmmfﬁd?e1]tﬂ’;hane-3-carboxanude

7-13-(4- cyanophenoxy) hydrox_é ropyl]-N(3,4,5-trinmethoxyphenyl)-3,7-

di azabi cyM-(l'@}’ElB -methyderhpk E -l@b’aauph@oxy) 2-hydroxypropyl]-3,7- |
7-[3-(4- c hen _y;) % dro propyl] N-(3 4-di hydr o- 2H 1, 5- benzo- |
di oxepi n- 3%“:3’0 of %} PPoxamids; nonane- 3- car boxam de;

7-[

-13-(4- Cmfﬁgm%]g-)éy@-cya %pﬁe Xc%(%fa)lpc}ﬁy]l] N ((1 3-b%ng¢|) 1oxo 5-{1]Iemgtlh)yl
3,7-diazabicyclo{3.3.1]nonane-3-carboxamide;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-iso-propyl-3,7-diazabicyclo-

15 [3.3.1)nonane-3-carboxamide;
4-(3-{7-[(2,6-dimethyl-4-morpholinyl)carbonyl]-3,7-diazabicyclo[3.3.1]-
non-3-yl}-2-hydroxypropoxy)benzonitrile;
N-[cyano(4-fluorophenyl)methyl}-7-[3-(4-cyanophenoxy)-2-hydroxy-
propyl}-3,7-diazabicyclo[3.3. 1]nonane-3-carboxamide;

20 N-(cyanomethyl)-7-[3-(4-cyanophenoxy)-2-hydroxypropyl}-V-methyl-3,7-
diazabicyclo[3.3.1]nonane-3-carboxamide;
7-[4-(4-cyanophenoxy)-2-hydroxybutyl]-N-ethyl-3,7-diazabicyclo{3.3.1}-
nonane-3-carboxamide;
7-[4-(4-cyanophenyl)butyl]-N-[2-0x0-2-(propylamino)ethyl]-3,7-diazabi-

25 cyclo[3.3.1]nonane-3-carboxamide;
7-{4-(4-cyanophenyl)buty!]-N-propyl-3,7-diazabicyclo[3.3.1}nonane-3-
carboxamide;

7-{2-ammo-4-(4-cyanophenoxy)butyl]-N-propyl-3,7-diazabicyclo[3.3.1]-

nonane-3-carboxamide;




2 7 Nov 2003 102 diazabicyclo [3.3.1 ]nonane-3-carboxam de; iso-propyl
{7-]3-(4-cyanophenoxy) - 2- hydr oxypropyl ] -3, 7-di azabi cyclo- [3.3.1 ] nP'J"'N%WbM
} car bonyl car bamate; 7-[ 3- (4-cyanopH&hoxy) - 2- hydro
xypropyl]-N-(2-fluoroethyl)-3 ,7-diazabi- 5

cycl o[ 3. 3. 1] nonane- 3- car boxam de;

7-[3-(4- hyl ) -

am nol - 2- SRAG oS DY AR S L dnr i TR IR .

N-(tert- bégr%)mﬁld@ hydr oxy- 3-[ (2- met hyl -1 - oxo- 1, 2- di hydr o- 4-

i soqui nol i nyl')oxy] propyl} -3, 7-di azabi cycl o[ 3. 3.1 ] nonane- 3-car boxam de;

to N-(1- CY{B—{H—dy&hbphemM))z-hgidi}géﬂ%oxam i eﬁoﬂ%@,{%@m}u] 3,7-

di azabicyclo [3.3.1 nonane- [2 am’no- 3

- (4- cyan(ﬁ),ﬁednaxglblpyclo}ﬁ&m llmdahﬁ-B—cbdrmcﬂmﬂEpl 5-ylnmethyl)- 3, 7 -diazab
icyclo [3.3.1 ] nonane-3-carboxam de;

7-1 3- (34- Heldopramopheny- Mﬁﬁo&gmmwa}embmnfﬁ dpdiazabidyadof.abijeycl o- 15
[ 3. 3. 1] nonane- 3-carboxami de; 4-(3- { 7 -[(2 , 6-dinethyl-4-norpholinyl)
car bony| |noBAne-3-carboXamnides| o [3.3.1]- non- 3

-yl}-2-hy

N- [ cyano(&‘r @W) 5ﬁ€®53ﬂﬁ%@ﬁ?§mmm‘@ngﬁ@1@%9@ 3= propyl]-3
, 7- di azabhi nane- 3- car boxam de; 20
N- ( cyano ‘f%& e %‘f@%anophenoxy) 2- hydr oxypropyl ] - N-net hyl -3, 7-

e G oS ame O (s OB R IED T iegabicyclg3 A ngpers s 5.1 1 -

nonangy 3-Zaikhsamide
7-[4-(4- cyanophenyl)butyl] N-[ 2- oxo- 2- (propyl am no)ethyl]-3 , 7-di azabi - 25
cycl o[ 3. Virermophenyly bx{Pimethoxyethoxy)ethyl]-3 7-dlazab1cyclo{3 3.1

nonane-3-carboxamide;

N~(4-cyanophenyl)-7-[2-(2,3-dihydro-1,4-benzodioxin-6-y1)-2-oxoethyl]-
3,7-diazabicyclof3.3.1]nonane-3-carboxamide;

15 7-[3-(4-acetyl-1-piperazinyl)propyl]-V-(4-cyanophenyl)-3,7-diazabicyclo-
[3.3.1]nonane-3-carboxamide; and
7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[2-ox0-2-(propylamino)-
ethyl]-3,7-diazabicyclo[3.3.1]nonane-3-carboxamide.

20  Example 37
Title compounds of the above Examples were tested in Test A above and

were found to exhibit D, values of more than 6.0.

Abbreviations
25
AcOH = acetic acid
ADDP = 1,1'-(azodicarbonyl)dipiperidine
aq. = aqueous

atm. = aunospheres



7-( El (4- gyanophenyl ) butyl ]-N propyl -3, 7-di azabi cycl o[ 3. 3. 11nonane- 3-

car boxam de;

7-[ 2- am no- 4- (4- cyanophenoxy) but yl ]IQN- propyl - 3, 7-di azabi cycl 0[ 3. 3. 1 ar’ NOY 2003
nonane- 3- car boxam i de; 27 NOV2003 103 7 - [4-(4-cyanophenyl)butyl]

-N-et hyl - 7-di azabicyc]Jo [3.3.1 L ngnane- 3- car boxam de; 7

- [73d( 4- c;t;_ F’%ng%) 12] hy Mgﬂ%‘iﬁ}b‘]’ﬂﬂl\[— d[ 2- (2- met hoxyet hoxy)ethyl] - 3

, 7-di azabi o[ 3. 3. nonane- 3- car hoxam de; s

N- ( 4- cyanégfy{grﬁ/l )-7-(3, &Wﬁ@?ﬁbﬁﬂ@s tyl)-3, 7-di azabi cycl o[ 3. 3. 1] -
nonane- 3- Roxam de; N- (é-@xanophenyl )-7-(3 , 4-di net hoxyphenet hyl ) -3 ,
7-diazabi cyclo [3.3.1 ] - Wehane- 3- car boxani de;

"N (4- cyanq_p%g/p)g)- 7-(cycl Qﬂﬁﬁﬂiﬁ‘:ﬂ'@iﬁﬂi’é )-3, 7-di azabi cycl o [3.3. 1] nonane- io0
m N

3- car boxam de;

(4-cyanopirsose k= 7- [ 2- ( 2- nginhay H%ﬂggﬁ%§ghyl]-3,7-diazabicyclo[3.3.1]-
nonane- 3- car boxam de; N-(4-cyahophenyl)-7-[2-(2, 3-dihydro-1,

4- benzodi DMS®=y| ) - 2- oxogicisthitsuBoxidé- di azabi cyclo [3.3.1 ] nonane-3
-carboxam de; 15 7-[3-(4-acetyl- | -piperazinyl)propyl]-N(4-cyanophenyl)-3
, 7- di azabibiy=l o- [3.3. 1]ethghne- 3-car boxani de; and
7-[(28)-3i§4-cyanophenoxy)-2-hydroxypropyl]-N [ 2- ox0- 2- (propyl am no) -

et hyl ] - 3EtRAH sz abi cycl oftByBadetptenonane- 3- carboxami de. 20 Exanple 37 Title
fgﬁggﬁ{lﬁfﬁé&f;@aﬁggg%?m}fh\gﬁr g. B.est ed in Test A above and were found
10 ESI= electron spray interface
eq. = equivalents
FAB = fast atom bombardment
h= hours
IPA = iso-propanol
15 i-PrOH = iso-propanol
LC = liquid chromatography
HPLC = high performance liquid chromatography
mCPBA = meta-chloroperbenzoic acid
Me = methyl
20 MeCN = acetonitrile
MeOH = methanol
mesyl = methanesulfonate
min. = minutes
Ms = mesylate
25 MS =  INass spectroscopy
NADPH = nicotinamide adenine dinucleotide phosphate, reduced
form
NMR = nuclear magnetic resonance

OSu = O-succinyl




Abbrevi ations 25 AcOH = acetic acid ADDP = 1,1'-(azodi carbonyl)di pi peri di ne
ag. = aqueous atm = atnospheres 27 2003 104 CBz = benzyl oxycar bonyl; NU%{B

= carbonyl diimdazole Bu = butyl = di chl oromet hane 5 DWF =
di met hyl formam de DMSO = di met hyl sul foxide Et = ethyl EtOAc = et hyl
acetate EtOH = ethanol io ESI = electron spray interface eq. =
equi val ent PHAB= f ast at qalladitmaramearbonh = hours | PA = iso-propanol 1s
i-PrOH = isog-propanol LC = |iquid chromatography HPLC = hi gh perfornmance
liquid chr AdgFaphy nCrEKa=tolegmselfvnic aeed benzoi c. acid Me = net hyl

It. = room temperature

satd. = saturated

5 TEA = triethylamine

THF = tetrahydrofuran

te = thin layer chromatography

™S = tetramethylsilane

10
Prefixes n-, s-, i-, iso-, t- and tert- have their usual meanings: normal, iso,

secondary and tertiary.



20 MeCN = acetonitrile MeOH = nethanol nesyl = nmethanesulfonate mn. =

mnutes Ms = nesylate 25 M5 = mass spectroscopy NADPH = ni coti nani de? 7 NOY 2003
adeni ne di nucl eoti de phosphate, redf8ed form NMR = nucl ear magneti c
resonance OSu = 0-succinyl 2 7 N OV 2003 105 Pd/ C = pal | adi um on carbon
pPTSA = para-{,0] uenesul fonic acid rt. = roomtenperature said. = saturated
5 TEA = tri &AMSnine THE = tetrahydrofuran tic = thin |ayer

chromat ography TMS = tetranethyl silane 10 27NOV2003 Prefixes n-, s-, i-,
iso-, t- and tert- have their usual neanings: normal, iso, secondary and

tertiary. 196Aq:&hﬁ§u&d of‘f&ﬁf[ﬁfﬂnd of formula I,

wherein

10 R'and R?® independently represent H, C,, alkyl, OR® or N(R*)R¥, or
together form -O-(CH,),-0-, -(CH,);-, -(CH,);- or -(CH,);-;
R®, R* and R* independently represent H or C, 4 alkyl;

R? represents H, C, alkyl or, together with R?, represents C,, alkylene
15 (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, C,4 alkoxy (which latter two groups are both
optiomally substituted and/or terminated by one or more substituents
selected from -OH, halo, cyano, niwo, C,, alkyl and/or C,, alkoxy),
20 -(CHyg-aryl, -(CHyp)g-oxyaryl, -(CH,),-Het' (which lawter three groups are
optionally substituted (at the ~(CH,),- part and/or the aryl/Het' part) by

one or more substituents selected from -OH, halo, cyano, nitro, -C(O)R™,
-C(OYORY, -NH)S(0),R'?, C, ; alkyl and/or C, 4 alkoxy),




R5 R7\ B R6 5 wherein io R and R2 independently represent H Cl-4 al kyl,
OR--, or N(R2r)R2d, or together f ?w O (CH2>,-0-, -(CH,)3-, -(CH Y4-x0V 2003
-(CH2)5-; R-b, R and Rl independently represent HO C1.6 al kyl; R3
represents H Cl-6 al kyl or together with R4, represents C3..6 al kyl ene

i's (which al kyl en rou optionally interrupted by an 0 atom and/or is
opti onal | y(GHbs Nﬂﬂgéﬁ) Vs 'tﬂ 05D B ,CICHQA@&D)&?r ol(Pd)),CRO)ORSs esent s H.
Cl 1, alkyl (which latter two groups are both optionally
substit ut e@HgdﬁgQ%Eﬁma?redosytbeﬁémh Koriepsesests Cuemdlsylese (sdiehl from

-OH, hal o, ano, nltro C14 | k and/ r Cl4 Ikoxy (CH2)q aryl,
(G0 C oxyHRFRe Erdip s bationalfy ity ,bw S\l 5 OBpeRahal | y

f e e R
) ¥ al koxy
E%gg C(%:Bj;llfl(é?%%e ) ? h%grgjéth (CHZ)QC(O)RS -(CHZ)QE(O)% i ch
al kyl e%e g@ou?ﬁ?sg%tfl gﬁgﬁgv |arll¥§elr rﬁﬁaeé{vgma at%i%ug 3# oér‘ﬂ)?s oaymonal Iy
Zub;t ; u% edb&litutedeal/oférenitatedl BY lotke @ M6RS subhiteivtReREoY frota 1. 2. 3,
-OH, halo, cyano, nitro, -C(O)R'®, -C(O)OR*", -N(H)S(0),R™, C,4 alkyl
and/or C,; alkoxy) or, together with R®, represents C, , alkylene;
10 R’ represenis H, C,, alkyl or, together with R®, represents C, , alkylene;
Het' represents a five to twelve-membered heterocyclic ring containing

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

and which also optionally includes one or more =0 substituents;
15 R*, R¥, R®, R* R* or R* independently represent H or C, ; alkyl;

R’ represents H, halo, C,; alkyl, -OR?, -N(R*)R" or, together with RS,
represents =0; |
RS represents H, C, alkyl or, together with R®, represents =0;

20 R"represents H, C, 4 alkyl, -5(0),-C, 4-alkyl, -C(O)R", -C(O)OR",
-C(O)N(R')R™* or aryl (which tater group is optionally substituted and/or
terminated by one or more substiments selected from -OH, halo, cyano,
nitro, -C(O)R®, -C(O)ORY, -N@E)S(O),R!®, C, alkyl and/or C,g
alkoxy);

25 RY represents H or C, alkyl;

R represents H or C, 4 alkyl;
RY and R' independently represent H or C,, alkyl, or together represent

C,4 alkylene, optionally interrupted by an O atom;




Ra represents H, CF.6 alkyl, aryl (which latter group is optionally
substituted and/or term nated by onggor nore substituents sel ected F7&QV 2003
-OH, hal o, cyano, nitro, -C(O RI10, -%Z(O)CRll, -N(HS(O,Rla, C .6 alkyl
and/or C,. al koxy) or, together with R9, represents C3_7 al kylene; io R9

‘ representsS{t C, .4 alkyl] or, together with R8, represents C3 7 al kyl ene;
Het' repr edeRERIeECRE A5 1gle Bond e Crantliyianen e NERWMEH e o1 AQ(CHpL-a{ini ng  one

or nore het r.oEtoms sel ected fromao n, nitrogen and/or sulfur, and

whi ch al so "gtb‘? I 13HST, 2TQHRSs fgﬁe-@?&rgrcm suddachedetr ghe bispidine R42,
Rai, R44, ?ﬁéoggr; &%%j_ndependently represent Hor Cl1_3 alkyl; R5 represents
H halo, CI_ % ,POR -, -N(RI3)R12 or, together with R6, represents

epr eent o FreRg s piadte g 37 ARGRAIC DOV ?&%E@; > d2° b
-C(O N . - : : _ .
andlor >t or G0 0g (B8 WhiCt thick Labier HraipRy th TCEEN:RSkbs ATk o

cyano, ni ith® cardonQBEY beaih® BRand R H) a, i I or C .6
al koxy); 25 R'c%r repr esenteg or Cl%%kyg@%@ r)géyggietﬁ%%l@égrg%%wl kyl ;

R15 and R1lbke -G@pegroaptis urached se ie EarbonGiorh idaléitlg, Rb4nd RYEt her represent
C3-6 al kyl ene, .o tionallldyzhi nterru7pt ed by an 0 atom 2 7 NOV 2003 108

27NOv2003 AN(BEDSERYDECH )t .ngNERBOHAH, ;A - (b awhigheteo labERIgDoBR e of
-Q(CH,)r (i MWhich two latter %]roups, the -(CH2)r group 1s attached to
the bi spi dih?@ ) group is attached to the carbon atom bearing R’ and R%) or

10 -(CHpC(HYOH)CH,),- (in which latter group, the -(CHyp)- group is

artached to the carbon atom bearing R® and R%);

m represents 1, 2 or 3;
n and r independently represent 0, 1, 2, 3 or 4;
p represents 0, 1 or 2;
s R'*and R independently represent H or C,, alkyl;

R’ represents C, ¢ alkyl, aryl or Her?, ali of which groups are optionally
subsututed and/or terminated (as appropriate) by one or more substituents
selected from -OH, cyano, halo, amino, nitro, Het?, -C(O)R'®,

20 -C(O)ORY, C,4 alkyl, C,, alkoxy, -N(H)S(O),R*¢, -S(O),R*®, -OS(O),R?,
-NH)C(O)NEH)R*, -C(O)N(H)R®? and/or aryl (which latter group is
optionally substituted by one or more cyano groups);

Het’ and Her® independently represemt a five to twelve-membered
heterocyclic group contzining one or more heteroatoms selected from

25 oxygen, nitrogen and/or sulfur, and which also optionally includes one or

| more =0 substituents;
R, R and R™ independently represent C, 4 alkyl;
R* and R* independently represent H or C, alkyl (optionally terminated

by cyano); and



17 nitrogen atom; B represents a single bond, Cl-4 alkyl ene,
-(CH2) ,N(R1L")-, -(CH ,}S(OP, 5 -(CH2),,0O (in which three latter gr Mﬂ!slﬂﬂf]
the -(CH2),,- group is attached to !%he carbon at om beari ng R5 and %ég)
-C(ON(RL7)- (in which latter group, the -C(O- group is attached to the
carbon atom bearing R5 and R6), -NR')C(OQ CH2)n-, -N(R17)(CHz),- (in
which two latter groups, the N(R 7) group is attached to the carbon atom
bearing RS and R6) or io -(CH2)nC(H) (OH)(CH2),j- (in which latter group,
the - (CH2) R‘Yyand R} sindepemichdy teprédeat car bash adidivideabocbarrbeandy B8); m
represents 1, 2 or 3; n and r independently represent 0, 1, 2, 3 or 4;
representsCQgalkyt 2; is R16 and R' independently represent H or Cl, alkyl;
R represents Cl-6 al kyl, aryl or Het'-, all of which groups are optionally
subst i t ut eB AF@PEseRs; #f paghetndividuabpeaprenaee Ciyalkyle or nore substituents
selected from-OH, cyano, halo, amino, nitro, Ht3, -CCOR 0, 20 -C(O OR",
Cl-6 alkyl, C1-6 al koxy, -N(H) S(O 2R18, -S(0O 2R19, -0S(0) 2R20,
-N(H C(O N 1, -C(ONH R2- /[qr _.aryl (which latter group is
opti onal | ysgé%am}%@w&%%?%g%aer‘&ﬁ%&&?%és); Het 2 and Het 3
i ndependently represent a five to twelve-nenbered heterocyclic group
contai ning one or nore heteroatons selected from 25 oxygen, nitrogen
and/ or sul fﬁvid@(g‘aﬁg“i ch also optionally includes one or nore =0
substituents; RIS, R 9 and R -D independently represent Cl.6 alkyl; R21 and
?}l/aln )nqegﬁgebgnwhyn reRSBireboth §hpfe BbkYY ah@MT ANBhtidndIfF FuBsiRted bY

10 aryl, then R’ and R® do not both represent H;

(b) when A represents a single bond, then R* and R® do not together
represent =0; and
(c) when R represents -OR" or -N(R¥)R?, then:-
(i) A does not represent -N(R'®)(CH,),- or -O(CH,),-; and/or
15 (ii) n does not represent 0 when B represents -(CH,),N(R")-,
«(CH,).8(0),- or ~(CH,),0-.

2. A compound as claimed in Claim 1, wherein R represents H.

20 3. A compound as claimed in Claim 1 or Claim 2, wherein R? represents H.
4. A compound as claimed in any one of the preceding claims, wherein R
represents H; C,, alkyl; or, together with R* represents C, alkylene,
optionally interrupted by an O atom and/or optionally substituted by one or

25 more methyl groups.

5. A compound as claimed in Claim 4, wherein R? represents H.



109 R10 and R' independently represent, at each individual occurrence, H or
C, _6 alkyl; Rlla represents, at each individual occurrence, Cl_6 al Kyl N062003
or a pharmaceutically acceptable detPvative thereof: provi ded that: (a)
when A and B are both single bonds and R is optionally substituted to
aryl, then R and R6 do not both represent H (b) when A represents a

si ngl e bond 6. th&empouad asRdaimed it anyp gee hdrthe peeredden tlai®hs, wibrém RMen R
represents -OR12 or -N%RLS) R12, then: (i) A does not represent

- N( RL6) ( CH2yFPIssentey iy dinear inbranched sindior sautated orounszpraisérdndiophen B

Cra e | n €S0 SN o BB i BLaeler . oalol ekl red |
any one o CRACHHEL HPFHELRL R S SRemioins cyiir oS e Brows and/ay ; or,
Loget her i e RApRANECBET S © EANGRG: (ORDIGESIRY IS EIBISHAEY 5.0
7N OV 2008 B DR EHCEARY X CHRLCTOMRN, Tl wHRE' Tpfer SobFeeidiinya i ns,
wherein R4 rempsase0l 9 by J kAR RfprideaRc 182 heinchRl Wkl adlclic,
unsat ur at ed and/ or o
cyclic and/or part cyclic/acyclic C,, alkyl, or phenyl (which pheny! group is
optionally substituted by one or more cyano and/or C,, alky! groups));
10 -(CH)C(O)N(R”)R® (in which latter group, q represents 0, 1 or 2 and R®
and R® independently represent H, linear or branched and/or acyclic, cyclic
and/or part cyclic/acyclic C,, alkyl, or together represent C.¢ alkylene);
-(CH,)-phenyl, -(CHy),-oxyphenyl or -(CHy)-Het' (in which latter three
groups, q represents 0, 1, 2 or 3, the -(CH,),- part is optionally substituted
15 by a cyano group, and the phenyl, or Het!, part is optionally substituted
with one or more substituents selected from Cyano, nitro, linear or branched
Ci alkyl, linear or branched C,, alkoxy and N(H)S(O),R'™); or, together
with R’, represents C,; alkylene, optionally interrupted by an O atom
and/or optionally substituted by one or more methyl groups.
20
7. A compound as claimed in any one of the preceding claims, wherein R
represents H; fluoro; OR™ (in which R™ represents H, pheny! (optionally
substituted by one or more methoxy groups) or C(O)N(H)R (in which R!%
represents linear or branched C,, alkyl)); -NRPYR®) (in which R!?
25 represents H, C,; alkyl, -S(0),-C,, alkyl, -C(O)R'" (in which R represents
Ci2 alkyl), -C(O)OR™ (in which R' represents linear or branched C,
alkyl) or ~-C(O)N(R™)(R"™) (in which R" and R independently represent
H or linear or branched C, ; alkyl or together represent C, s alkylene, whick




cyclic, acyclic and/or part cyclic/acyclic C1_8 alkyl (which alkyl group is
optionally substituted by one or mlilri cyano or hal o groups and/or 527 NOV 2003
interrupted by an 0 aton); C -6 al J y; -(CH2)gS(O 2R8, -(CH2)gC(0)ORS,
-(CH2)gN(HC(O R8, -(CH2),C(OR8, (in which latter four groups, q
represents 1 or 2 and R8 represents |linear or branched and/ or acyclic,
cyclic and/3KYiEBS ETRYR IS @t&%& terTupiedihy ando asoew)aind(RHirepresemsyi gr oup

is optionally substituted ong nore cyano _and/or C, _3 al kyl groups));
10 -(CI—I)gC(QS)%iI(—RﬂLiEﬁbé Ok WF%U‘&@@#@?&%@HIQ FEhresents 'O, 1 or 2 and R8

and R9 independently represent H, |inear or branched and/or acyclic, cyclic
and/or part cyclic/acyclic C,.4 alkyl, or together represent C4-6

al kyl ene); g- enylina: = - | .0k s CHS% t' &I n which
latter thres Agr ogp:s@aqﬁréel%lrnéé‘gﬁ sﬂlﬁ%»laphgﬂ%rrm%h tl{‘?Brfé @ﬁ;@ t s
optionalsl y gqa.ﬁe @y a cyano group, and the phenyl, or Het', part
is optionally subs W&tzg{%th one or nore substituents selected from

cyano, nitro, linear or branched C,.4 alkyl, linear or branched C, 4 al koxy
and N(H)S(O 2R"'); or, together wth R3, represents C4-5 al kyl ene,

optional |y 9.nAerompound dyclaiméd dhamy enslbpthe précedad ¥laimBs WHerdiadRdY one
or nore nethyl groups. 20 7. A conpound as clained in any one of the
precedi ng ciegrasents iher &,n alisyl mre;mgeﬂmntwiﬂHRsfrlegmsemsCEQZ (in which R 2
represents H, phenyl (optionally substituted by one or nore mnethoxy
groups) or C(ON(H R15a (in which R'5 represents |inear or branched C,,

al kyl)); - )(R 2 in ich R12 25 represents, H C, _2 al kyl,

-S(0) -8, _Wgﬁqmp @1&2@# ﬁhi‘éwﬂ wheseincRhrepresento Hy| kyl ),
-C(OOR 4 (in which R14 represents linear or branched C, _s alkyl) or
-C(ONR 5)(R15a) (in which R5 and R 5a independently represent H or

linear or - bfang RefhGhad o8 e i 88 0RE of RSB Ming HEaiBls ¥ ERGm A1 11!
represents a single bond, linear or branched C,, alkylene (which group is
also opuonally interrupted by O), -N(H)CH,)- or -O(CH,),- (in which

15 lattertwo casesris 1 or 2).

12. A compound as claimed in Claim 11, wherein A represents -CH,- or
~(CHy»-.

20 13. A compound as claimed in any one of the preceding claims, wherein B
represents a single bond, C,, alkylene, -(CH,),0-, -(CH,),S(O),-,
-(CHy) N(H)- or -N(H)(CH,),~ (in which latter four cases nis 0, 1, 2 or 3).

14. A compound as claimed in Claim 13, wherein B represents a single
25 bond, -CH,N(H)- or -CH,0-.

15. A compourd as claimed in any one of the preceding claims, wherein R’

represents linear or branched and/or acyclic, cyclic and/or part

cyclic/acyclic C, 4 alkyl (optionally substituted and/or terminated by OH);




27NOV2003 all cyl ene group is optionally interrupted by an 0 atom and R13
represents H or Cl1 2 alkyl); or, tqQgether with R6, represents =0. 8.7 K0V 2003
conmpound as clainmed in Caim?7, vvhelﬁi in RS represents H OH or s
-N(HHC(ONR s)(R15a) 9. A compound as clained in any one of the preceding

| ai N5, wh b H C 1., alkyl t th ith RS
epr esent s e, (PHoRyy SRR B sOt manote, sehsiitieiss Sakesied rfrem
whorern A Sante S LRER HHERuhicH Bt Lrobis iSioBant SeSiahiac mafhe (whi ch
Shich ' 55 R, gPPbRAyalo! BHAIHP 20, YRR, M MR ol Tinghe ™ 1 G i
L1, “wher o rornatRi" €5 erilky R S(ORR (EFinich2R7LE. b, SHBUEL Bcglysl o0 10
I it s rngl 896

any one of the preceding clains, "wWhereln represe d,
Cl- 4al kyl er(eptiofally2 suli3titutedChly ) oneSoP) more subShitienisNdete® froml E)4gdi2) ri (in
which latter four cases nis 0, 1, 2 or 3). 14. A conpounghgg E?alﬁed I n

Claim 13, wteoeline® oeprawhedsCa, alkyh) HneSob brahchett Ndtkox P! flnid? 15.

O .
A conpound as clained in ghy one of the preceding clainms, wherein R7
r epr esent s SbiofeaCENNFRREh € avhiehy rR A crapresents jinkirc onrttanchedanhd/or
cyclic/acyclic.C .6 alk éoﬁriéongbé/y substituted and/or term nated by OH);
112 Het2 (GFYSinaYSHCSRRYPE (RATE GYBlC/aRKcke Gor alkylibwhichualyl grotipdsed from
cyan, CI-3 al. heny] i ch | at §s optionally substituted with
one or rmré’%bgé#w’ Bﬁfﬁl}ﬁ@f‘?\g&o@’%@& %g{(ﬁi@ﬁ éﬂ"%“@h?@ FETESANtH €12 br anched

C, .3 alkyl )aug;l)gt(ﬁ)epgelg (in which R19 is C -, alkyl)); or phenyl

16. A compound as claimed in Claim 15, wherein R’ represents phenyl
(substimuted by a cyano group (preferably in the 4-position relative to B) and
by one or more optional C(O)N(H)RZ substitent).

15
17. A compound as claimed in any one of the preceding claims, wherein
RY, R®, R®, R*, R* and R* all represent H.

18. A pharmaceutical formulation including a compound as defined in any
20 ome of Claims 1 to 17 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

19. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one

25 of Claims 1 w0 17.

20. A compound as defined in any one of Claims 1 o 17 for use as a

pharmaceurical.




5 (optionally substituted by one or nore substiruents selected from cyano,
nitro, linear or branched C, .3 alkyl, linear or branched Cl.3 al koxy,7 NOV 2003
fluoro, chloro, CCONHR (in whildh R - represents |inear or branched
and/or acyclic, cyclic and/or part cyclic/acyclic Cl-4 al kyl, which alkyl
group is optionally termnated by cyano), N(H S(0)2R 8 (in which R a
represents ﬁ._A-cmmpaungllgs defingsk B) any 6oneAof ipmnd ws 17| foir nesd im ted ai m 15,
wherein R represents phenyl (substituted by a cyano group (preferably in
t he 4- posi tRTeRhYlaKss oy the Gemmess of apyargnahmia.nore opti onal C(O) N(H) R
substituent). 15 17. A conpound as clainmed in any one of the preceding
clains, wherein R41l, R42, R43, R44, RA5 and R46 all represent H 18. A

o ai mo 2hoThs U 86 SermPeut an Utk RodBLioh e, (IESep Wl as |

o] ai s "0 r

adj uvant, djl.uen rier, [ eutical formyl ation.for, use in

th{augro%hyﬁdg)bigg S)I}é}%gge%t e&%%@gglﬁegsfk@utrh@%mﬁ Py s‘i!‘%‘?g’% g’@ﬁpoulnd
defi ned | gxgﬁ?rgﬁsu. rm?n ;o 2 7 NOV 2003 20. A d

SZfi ﬁeldnien ﬂéﬁgﬁ%‘ne o} aI%IB Fg%%{% use'as a pharmaceuti calc?ml)ggnZ ?S

NOV 2003 21. A conpound as defined in any one of Clains 1 to 17 for use in
the prophylaxis or the treatnent of an arrhythm a. 22. The use of a

conpound a3deTlienast a9 chitnedfin QeintRa] WhekeihQhd drd§thriiad anvArianet gdi ent in
t he manufacture of a nedi canent for use in the

ventricular arrhythmia.

10
24. A method of prophylaxis or treatment of an arrhythmia which method
comprises administration of a therapeutically effective amount of a
compound as defined in any one of Claims 1 to 17 to a person suffering
from, or susceptible to, such a condition.

15
25. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:
(a) for compounds of formula I im which R? is H, reaction of a compound of
formula 1I,

20

I
RS




prophylaxis or the treatment of an arrhytlunia. 23. The use as clained in
Claim 22, wherein the arrhythma is an atrial or a ventricul ar arrhytNoyi?80]
to 24. A nmethod of prophylaxis or t¥&at ment of an arrhyt hm a whi ch et hod
conprises adm nistration of a therapeutically effective anount of a
conpound as defined in any one of Claims 1 to 17 to a person suffering
from or siydwseim B eRoRsRY B’ ,cBAbi RFPoR? 1R“2R¥ARS 08ea8d Bard he
preparatio f a.caoppound of fornmula | as defined in Caim1 which

conpri ses: r&(fg-?eﬁléﬁl s duWiB aosomppund gf formniadllch R3 is H, reaction of a
conpound of formula I, I%OQRS 11_R6 114 wherein R, R2, R5, R6, R7, R41,
R42, R43, R44, R45, R46, TA-NfaCERre as defined in Gaifh with a conpound

Ceact] on of a8k baF iled HIELAt 135 Gef' ned above, with a car boni ¢
eavi ng: or oo Asiop st Hhifbind b FofiteNNE & pltineq poVe! Wit s cartonle °°™ ©
acid derivative of formula IV,
RHRHINC(O)-L! v
wherein L' represents a leaving group and R’ and R* are as defined in Claim
1

|
|
10 (c) reaction of a compound of formula V, A |

wherein and L' is as defined above and R', R?, R%, RS, R’, R¥, R®, R%,
15 R* R%, R%, A and B are as defined in Claim 1, with a compound of
formula VA,
R*»)RYHNH VA
wherein R? and R? are as defined in Claim 1; |
(d) for compounds of formula I in which A represents CH, and R’ l

20 represents -OH or -N(H)R', reaction of a compound of formula VI,




10 (c) reaction of a conpound of formula V, RL" wherein and L1 is as
defined above and R, R, R$, R6, R7, R41, R4-', RA3, 1s R44, R4s, qu@,vzgﬁm
and B are as defined in Caim1l, wilth a conmpound of fornula VA, (16)(

)JNH VA wherein R3 and R4 are as defined in daim1l; (d) for conpounds of
formula I in which A represents CH2 and R5 20 represents -OH or -N(H) R12,
reaction of a conpound Ffula VI, 27NOV2093 V 115 VI wherein R, R2,

R3, R4, R41l, R42, R43, R4Z, R45 and R6 are as defined in Caiml, with a
compound of formula VII, Ra R X VIl wherein X represents 0 or N(R 2) and
R6, R7, R g and B4§1reRa,s efi ned i1£'.n Claim1; 1o (e) reaction of a conpound
of formula VI, a efin above, th a conpound of formula VIII, R?,'

A L2

Vi

wherein R', R?, R}, R*, R*, R¥, R®, R* R* and R* are as defined in

Claim 1, with a compound of formula VII,

vil
R’-\B>Ax

wherein X represents O or N(R") and R®, R?, R¥ and B are as defined in
Claim 1;
10 (e) reaction of a compound of formmla VI, as defined above, with a

compound of formula VIII,

S

RS Vit

15 wherein L? represents a leaving group and R’, R, R’, A and B are as
defined in Claim I;
(f) for compounds of formula I in which R’ represents H or OH and R®

represents H, reduction of a compound of formula IX,



R5 15 wherein L2 represents a |leaving group and R5, R6, R7, A and B are as
defined in Claiml; (f) for corrpouriga of formula | in which RS repr@sengysioi
[

or OH and R6 represents H, reducti of a compound of formula IX
27NOV2003 116 R7\ wherein R, R2, R3, R4, R7, R4l, R42, R43, R e, R4S,
R46, A and B are as s definedgin Caj,m1; (g) for conpounds of fornula I
in which one of R and R - repres Hor OH and the other represents H,
reduction of a correspondi ng conppund of forrmula X, R7N~, R6 10 wherein
R3, R4, R5, RI, R7, R41l, R42, Raij|] R44, R45, RR6, A and B are as defined
in daiml; (h) for conp - hormul a kei n which R and R - together
represent 15 -Q(CH,), O, B4 orrespondi ng conpound of fornula X

as defined above with etha - \; 27NOV2003 ix x ill 27NOvV2003 (i)
for conpounds of formula | enresents -(CHD,, O, reaction ak
o} ' &)
)']\ No R N\{
R?
g A/
N‘——-—-R4

wherein R, R, R®, RY, R’, R¥, R, R®, R®, R®, R, A and B are as
defined in Claim 1:

L

(g) for compounds of formula [ in which one of R! and R? represents H or

OH and the other represents H, reduction of a corresponding compound of

formula X,
X
RS 0
R?
g
Rs N

10

wherein R?, R, R, RS, R’, R*¥, R, R® R%, R*, R%, A and B are as
defined in Claim 1;
(h) for compounds of formula I in which R! and R? together represent

15 -O(CH,)-0-, reaction of a corresponding compound of formula X as defined

above with ethane-1,2-diol;



a conmpound of formula XI, X1 HO(CHZ), s wherein Rl, R2, R3, R4, R5, Re,
R41, R4'-, R43, R44, RA5, R46, A and-a are as defined in Olaimd1, Wi%K0wl003
conmpound of forrmula XIA, ROH XIA 1in which R is as defined in daima1l,
(j) for compounds of formula |I which are bispidine-nitrogen N-oxide 10
derivatives, oxidation of the corresponding bispidine nitrogen of a

cor r espondi(HJOE safpoHBdS P formulaal in Wiigh Borepresgms AGHf Of Oferttign bfwhi ch
are Cl, al kyl quater y a jum salt derivatives, in which the al kyl
group is atatcggﬁpymﬁoonétrognym e nitrogen, reaction, at the bispidine

ni trogen, of a corresponding compgund is of formula | with a conmpound of
formula XII, RoL3 XIl wherein Rb represents Cl, alkyl and L3 is a |eaving
group; (I) for conmpounds of formula | in which R5 and R6 represent H, A
represents Ct.b alkylene and B reprgsents -N(R 7)(CH2),,-, reaction of a
20 conpound of fornula Xl | lgsll&RR ~N CH&+«Aa H wherein Aa represents
Cl-6 alkylene and R, R2, R3\ R4 R42,”RA3, R-', 5 R45, R46 and R17

are as defined in Claim1l with forrrul a XV, R7-(CH2)n L2
Xl
RS R4
O
N R45 Rs42 N
HO—(CHL)Y | N7

R3

s wherein R', R?, R’, R%, R, RS, R*, R®, R® R* R¥, R%, A and n are as
defmed in Claim 1, with a compound of formula XIA,
R'OH XIA
in which R’ is as defined in Claim 1;
() for compounds of formula I which are bispidine-nitrogen N-oxide
10 derivatives, oxidation of the corresponding bispidine nitrogen of a
corresponding compound of formula I;
(k) for compounds of formula I which are C,, alkyl quaternary ammonium
salt derivatives, in which the alkyl group is attached to a bispidine
nitrogen, reaction, at the bispidine nitrogen, of a corresponding compound
15 of formula I with a compound of formula XII,
R°L? X1
wherein R® represents C, , alkyl and L? is a leaving group;
() for compounds of formula I in which R’ and R® represent H, A
represents C,; alkylene and B represents -N(R!'"Y(CH,),-, reaction of a

20 compound of formula X1iII,




XI'V wherein L2 is as defined above and R7 and n are as defined in Caiml1,;
(m for conpounds of formula | in ich R5 represents -NH2, reductigg lﬂf\l 0
to correspondi ng conpound of fornul 8XV, N3 R7 8 ~AzN RG R2 27NOV20 XV
wherein R, R2, R3, R4, R6, R7, R41, R42, R43, R44, R45, R46, A and B are
as defined in daim1l; 119 (n) for compounds of formula I in which RS
represents -N(RL)C(O NH(R!5), "reactiBh of a correspondi ng conpound of
formula | in which Rs represents]-N(R 3)H with a conpound of formula XV,
R SN=C=0O XVI 5 wherein R15 is asjjdefined in Caim1l; (o) for conpounds of
formula | in which RS rep )R a, reaction of a

correspondi ng conpound of fch RS represents -N(R13)Hwth a
conmpound of formula XV, 1 o wherein R' represents a

sui tabl e | eaving group and/R{4. i B\ ned in Caim1; (p) for Xl
conmpounds of formula | in/y ts --NHR 2, wherein
R17 N R4s R N
A -~
N—CHz—As
H ) N'_'—-—-R4
R2

wherein A® represents C, alkylene and R!, R?, R, R*, R‘”, R¥, R®, R,
5 R¥, R*% and RY are as defined in Claim 1 with a compound of formula
X1V,
R’-(CH,),-L? X1V
wherein L? is as defined above and R7 and n are as defined in Claim 1;
(m) for compounds of formula I in which R’ represents -NH,, reduction of a

10 corresponding compound of formula XV,

wherein R', R*, R?, R%, R%, R7, R*, R®, R% R* R R% A and B are as
defined in Claim 1;




R12 is as defined in Claim1l provided that it does not represent H,

reaction of a corresponding conmpound of formula I, in which RS reprepgif 0
-NH2 15 with a conpound of formulalfvii1, R 22L' XVE | wherein R’
represents R = as defined in Claim1l provided that it does not represent H
and L' is as defined above; (q) for conpounds of fornmula |I in which R5

represent 581)%%%0' dﬂﬂdﬁtbf%?mg?aol TERhRTER! Serfresdhd! Kyl or optionally

substituted aryl, reaction o correspondl ng conpound of formula | in
whi ch R5 ray é)m(tc»m@gz ) [ fRadtio 0FRQeREEspbndiat Mehibolnd offorafdth Xli
wherein R’ r(eEglresents *foal kyl or optiorfglly gubgtﬁ)ituted aryl ; )‘21(5]'%(r) for
conpounds whidtoRuepresents -WIR EYHRBIth apgorspatinl ofdstamld Xvhi ch R 2
represents C,.6 alkyl or optionally substituted aryl, reaction of a
compound of formula XX, 2 7 RAN20D2Q20 L2 R7' B R6 whV¥lin L2 is as
defined above and R, R2, R3, R, R6, R7, R4l, R42, R43, 5 R44, R45, R46,
A and B arwhaeeidRY isas defimdiimCiaim th a conpound of fornula Xl X as
defined above, (s) for conpounds of formula I.in which RS re resents OR 2
and R 2 r@r@eﬁ@@l’@?@ﬁﬁ,fm ilot ahich Jir Fepspianes nROMOIR “of
formula | in .Wrnocirh RS rgp%rnasents mﬁﬁgpfo%‘n% mpoun .gﬁﬂsorrrula XXl ,

reaction of a corre Ing Compou in whi represents
-N(R™H with a compound of formula XVII,
RM™C(O)R* XVII

10 wherein R* represents a suitable leaving group and R is as defined in
Claim 1;
(p) for compounds of formula I in which R’ represents -N(H)R'?, wherein
RY is as defined in Claim 1 provided that it does not represent H, reaction
of a corresponding compound of formufa I, in which R’ represents -NH,
15 with a compound of formula XVIII,
RIZL! Xvi
wherein R'* represents R" as defined in Claim 1 provided that it does not
represent Hand L' is as defined above;
(q) for compounds of formula I in which R’ represents -OR" in which R"
20 represents C,¢ alkyl or optionally substimted aryl, reaction of a
corresponding compound of formula I in which R® represents -OH with a
compound of formula XIX,
R™0OH XIX
wherein R'* represents C, ¢ alkyl or optionally substiruted aryl;
25 (r) for compounds of formula I in which R® represents -OR'?, in which R¥
represents C, ¢ alkyl or optionally substituted aryl, reaction of a compound
of formula XX,



10 R14CO2H XXI  wherein RL4 is as defined in Caim1l; (t) for conpounds of
formula I in which RS represents hall , substitution of a correspondiggy 2003
conmpound of forrmula I in which RS réPr esent s -OH, using an appropriate

hal ogenati ng agent; 15 (u) for conpounds of fornmula I in which R3 and/or R4
as appropriate represent alkyl grougs, al kyl ati on of a correspondi ng
conpound of formula 1|, in whicCR_R3 hd/ or R4 (as appropriate) represent H;
(v) conversion of one R4 group to] another; (w) for conpounds of fornmula I

2 7 NOV 2003 xx 121 NOH R7 A 2 7

N O V 2003 XXl A wherein RS , , R41, R4-, R43, Rte, R4S, Re, A
and B are as s defined in)C for conpounds of forrmula | in which
one or both of R and R 2] (R )R2d in which one or both ofxR2
and Red represents2C 1-6 , on of correspondi ng conpound of
formula | in which R  a¥d/ ogeR- repr &enty- N )R (as appropriate) in
whi ch R2c agf;lLor ;ﬂ”(as appropriate) repr&sent H, using a conpound of
formula XXI B, "B A

RS /N““R‘

R3

wherein L* is as defined above and R!, R?, R?, R*, RS, R’, R*, R* R*®,
s R* R¥ R% A and B are as defined in Claim 1 with a compound of

formula XIX as defined above;
(s) for compounds of formula I in which R’ represents OR and R“
represents C(O)R", reaction of 2 corresponding compound of formula I in
which R’ represents OH with a compound of formula XXI,

10 R™CO,H XXI
wherein R" is as defined in Claim 1;
(t) for compounds of formula I in which R represents halo, substitution of a
corresponding compound of formula [ in which R’ represents -OH, using an
appropriate halogenating agent;

15 (u) for compounds of formula I in which R® and/or R* as appropriate
represent alkyl groups, alkylation of a corresponding compound of formula
I, in which R* and/or R* (as appropriate) represent H;
(v) conversion of one R* group to another;
(w) for compounds of formula I in which one of R? and R3 represents

20 -NH, and the other represents H, reduction of a compound of formula
XXIA,




R2cL' XXIB wherein R represents Cl1.6 alkyl and L' is as defined above;
(y) conversion of one substituent on R to another; or (z) deprotectzi Mﬂlﬂ
a protected derivative of a conpoun#lof fornula | as 15 defined in al'm
1. 26. A compound of formula Il, as defined in Caim25, or a protected
derivative thereof, provided that R does not represent optionally
substituted phenyl or Cl1_6 al kylnoR0 122 27 NOV2003 27. A conpound of

formula V, as defined in C aim25|] or a protected derivative thereof,

provi ded that R does not represept optionally substituted phenyl. 5 28. A
compound of fornmula X as defined JJn Claim25, or a protected derivative
thereof. 29. A conpound g orul /3 fined in daim?25, or a
protected derivative th g . A gonpound of formula XlIl, as

defined in Caim?25, or a | vative thereof. 31. A conpound of
formula XV, as defined in /A s\prot ected 15 derivative therggia
32. A conpound of Rfor nul / e n Claim25, or a protected
derivative thereoff. 20 34 g XXI'l1l, 0 R7
R?
~g A/
Re /N Re

R3

wherein R, R?, R%, RS, R7, R, R, R¥, R*, R*, R% A and B are as
5  defined in Claim 1;

(x) for compounds of formula I in which one or both of R! and R®

represent -N(R*)R* in which one or both of R* and R™ represents C,

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

and/or R? represent -N(R*)R* (as appropriate) in which R* and/or R®
10 (as appropriate) represent H, using a compound of formula XXIB,

R*L! XXIB

wherein R* represents C, 4 alkyl and L! is as defined above;

(y) conversion of one substituent on R’ to another: or

(z) deprotection of a protected derivative of a compound of formula I as
15 defined in Claim 1.

26. A compound of formula I, as defined in Claim 25, or a protected
derivative thereof, provided that R” does not represent optionally substituted
phenyl or C, ¢ alkyl.

20



A R 123 wherein Rs, R6, R7, R4l, R42, R43, R44, R45, RA and B are as
defined in Caim1, or a protect eq geri vative thereof, provided thai 75@ 2003
does not represent Cl..6 al kyl or pt i onal | y substituted phenyl. 34°
conmpound of forrmula XXV, 0 H xxv wherein R3, R4, Rot, R42, R43, R44, Ras
and R46 are_as defined in Claim1l, or rotected derivative thereof. 35.
A process £&r #heompepad afi mlaachd£m®Mf%mI% Xor af pfarectatia

XXI'1l, or qQf fornula which, jn all cases, R45 and R46 bot h

r epr esent HV%W%WE%P@@@# éléatalfspﬂ%% D@t eepreseat opgenally subskiarted (i) a
compound of, formul a XXXV, 0 Rai R44 xxXv R4l Rai OR= wherein R represents
Cl.to al kyPh%‘?YICI 3 alkylaryl and R41, R42, R43 and R44 are as defined in
Claim1, or 27NOV2003 124 (ii) 4-piperidone (or a protected derivative

t her eof),

5 28. A compound of formula X as defined in Claim 25, or a protected

derivative thereof.

29. A compound of formula XI as defined in Claim 25, or a protected
derivative thereof.

10
30. A compound of formula XIII, as defined in Claim 25, or a protected

derivative thereof.

31. A compound of formula XV, as defined in Claim 25, or a protected

15  derivative thereof.

32. A compound of formula XX, as defined in Claim 25, or a protected

derivative thereof.

20 33. A compound of formula XXIII,
Q

AXIit




with (as appropriate) either: (1) a conpound of formula XXXVI,
R -B-C(RS) (R6) - A-NH2 XXXVI s Wnereig Rs, R6, R, A and B are as defzijnﬁgymm
Claim1, or (2) NH3 (or a protected12 erivative thereof), in all casés In
the presence of a fornal dehyde and, in the case of conpounds of fornulae X
and XXV, followed by conversion of the C(OORZ group in the resultant
i nt ernedi a O R3peiRp 429 4110,486m546A Process as clainmed in Caim
35, in whi gﬁle%ﬂle]?éa%’il\gn’ PS ’é:i%lr'rlkgic‘lllﬁ%ut%i n6Rt h ﬁpégﬁﬁ%aﬁpl?ﬁ?ggrl&ani c
acid. 2 7 NeMn?00 Bprotéettd ASATRLIAS theré i b7 s | k&Lt he
organic acid is acetlﬁc 15 aci d. ' @df’fﬁﬂ)ﬂ@eﬂhﬁk@ %l%es Bt %rgseﬁ

C1.¢ alkyl or optionally substituted phenyl.

34. A compound of formula XXV,
0O

wherein R?, R*, R*, R®, R®, R*, R* and R* are as defined in Claim 1, or

a protected derivative thereof.

35. A process for the preparation of a compound of formula X, of formula
XXIM, or of formula XXV (in which, in all cases, R¥ and R* both
represent H), which comprises (as appropriate) reaction of either:

(1) a compound of formula XXXV,
0

R*3 Rs4

/L XXXV
N R42
02\ OR:

wherein R* represents C,.o alky! or C,, alkylaryl and R¥, R*2, R® and R*

are as defined in Claim 1, or

R4
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(i1) 4-piperidone (or a protected derivative thereof),
with (as appropriate) either:
(1) a compound of formula XXXVI,

R™-B-C(R*)(R%-A-NH, XXXVI
wherein R®, R®, R’, A and B are as defined in Claim 1, or
(2) NH; (or a protected derivative thereof),
in all cases in the presence of a formaldehyde and, in the case of compounds
of formulae X and XXV, followed by conversion of the C(O)OR* group in
the resultant intermediate 10 a C(O)NR)(R?) group.

36. A process as claimed in Claim 35, in which the reaction is carried out in

the presence of an organic acid.

37. A process as claimed in Claim 36, in which the organic acid is acetic

acid.



