WO 01/ 28992 PCTI SEOQ 01994 NEW OXABI SPI DI NE COMPOUNDS USEFUL | N THE
TREATMENT OF CARDI AC Field of the Invention s This invention relates to
novel pharma l'y useful compounds, in particular cogpg whi ch are
useful in thgmtk?'ea%lzrrent of cardiac arrhythmas. io Backgr ggﬁggﬁa’a”fbri or
Art Cardiac arrhythnias may be defined &s abnormalities in the rate,
regularity, JVEW t cOXABISRIDINEf tGOMROUNDSi nISEEULr aENdi FHEbances i n
conducti on an abnormal sequence of activation. Arrhythm as
may be 15 . %ﬁ%@@ﬁ. m presuned site of origin
(i.e. as supraventricular, i ncI uding atrial - and atrioventricular,

arrhyt hmas and ventricular arrhythnias) and/or by neans of rate (i.e.
bradyar r hyt hmigéld dfthe Mveafignt achyarrhythmas (fast)). 20 In the treatnent
of cardiac arrhythm as, the negative outcone in clinical trials (see, for
exanpl e, "t lse - out cone of the Cardiac Arrhythm a Suppression Trial (CAST)
reported i n-New, Engl and Journal -of Medicine, 321, 406 -(1989)) with
"traditional " Thig iiavention Hnla@esdtmgpvelmphumwncpny rsefiil ycdmppowddsyiing t he
conduction velocity (class I. a rrhythrrii¢ Mldrugs)has pronpted 25 drug
devel opnent tgg&;cgér W&H‘g I\b‘@f‘%véﬂy‘hﬂep dPhccardiac

repol ari zat i O%"t 'r‘nd?m' ong| ng the QI interval.. Cass IIl antiarrhythmc
drugs may be efr ned as drugs which prolong the trans-nmenbrane action
potential duration (which can be caused by a block of outward K+ currents
WO 01/ 28992 PCT/ SE00/ 01994 2 or from an increase of inward ion currents)
and refradfor Baokgl;oundtMerIaAﬁactl ng cardi ac conducti on.

Cardiac arrhythmias may be defined as abnormalities in the rate, regularity,
or site of origin of the cardiac impulse or as disturbances in conduction
which causes an abnormal sequence of activation. _. Arrhyl:bmiaé may be

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

20 In the treatment of cardiac arrhythmias, the negative outcome in clinical
trials (see, for example, the outcome of the Cardiac Arrhythmia Suppression
Trial (CAST) reported in New England Journal of Medicine 321, 406
(1989)) with “traditional” antmrrhythmtc drugs, which act primarily by

: "slowmg the conductlon velocxty (class I antxarrhyﬂumc drugs) has prompted'- .

25 drug development towards compounds ‘which selecuvely delay cardiac

_ repolarization, -thus prolonging the QT interval. Class III antiarrhythmic
drugs may be defined as drugs which prolong the trans-membrane action

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



*One of the key disadvantages of hitherto known drugs which act by del aying
5 repolarization (class Ill or otherwse) is that they all are known to
exhibit a uN@o2892r m of proarrhythm a known as torsades deTEBIN098M
*(turning of points), which nmay, on occasion be fatal. Fromthe point of

view of safety .the m.ninmsation of this phenonenon i.ch has.al so been
shown to be é%{hfrﬁg‘téﬂ nyease, ggﬁ?‘yargf 1004 (% "lgfr}r 5'?(?(%& ‘}QQ%‘???"C&P@PHE drugs
such as to ph%’iar j«xclic antidepressants, antihistamnes ' and
antibiotics) is a eya%?o *‘dedr%ﬁ%sg' be solved in the provision of effective
antiarrhythmc drugs. Antiarrhythm c drugs based on bi spi di nes

(3, 7-di azabi cycl o[ 3. 3. 1] nonanes), are known frominter alia international
pat ent appl i cdneofthekey disadvanmges ofhitherto lamyvan dmgs whichogos by delaying
applications 306 871,. 308 843 and 655 228 and US patents 3, 962.449,

4,556, 662, 4, SEBPlariZAtion (alass éb?r gthgrwise)isdhai-fhey all %EPO‘ME © gxhiRikI2 articles

I ncl udi ng i nter.alli . . 9 P s., 24,
149 (1991), oﬁ{néﬁeaﬁ'%‘n?ygg‘,’a‘“; (%‘ﬁ‘%s“gn"g’%ﬂg %%ﬁ%ér(%g %993).
Oxabi spi di ne_GiReLMbiiAly i békaSion $6 fialC FRSAhE PoinP UPGRY Akately.any Of

t hese docunent's. rtain g};(abi spi di ne conpounds arg lﬁ?sd osed gs&%’hem cal
curiosities i nhe Ghiahmis®ion of #fis phéacinénoA6GyhicH ms dléte beerr shigyeninolbemay be
used in the treatnent of arrhythnmi as, is neither nentioned nor suggested.

25 V& have sureBhib¥pdqasy af sesulf Of adminisgeton Hf menwardisc Wiregs ¢rele-gsased

d hibit elect hysi ol ogi cal t i Vit. f bl.y. cl 1]
cl cet ophy s oBgpesEiesiied ABFYGlc s iRl iplitamBles B dtiohed Fecr i 1
the treat mentyeohroféditg be 36IEY i HedRovididh of eHe@ive ARiaRg hg@.ed
~irrrerrrrrr /it ~~~1lk WO 01/28992 PCT/ SE00/ 01994 3 scl osure of the

| nventi on

Antiarrhythmic drugs based on bispidines (3,7-diazabicyclo[3.3.1]nonanes),
are known from inter alia international patent applications WO 91/07405
15 and WO 99/31100, European patent applications 306 871, 308 843 and 655
228 and US patents 3,962,449, 4,556,662, 4,550,112, 4,459,301 and
5,468,858, as well as journal articles including inter alia J. Med. Chem.
39, 2559, (1996), Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032
(1994) and Anal. Sci. 9, 429, (1993). Oxabispidine compounds are neither

20  disclosed nor suggested in any of these documents.

Certain oxabispidine compounds are disclosed as chemical curiosities in
Chem. Ber., 96, 2872 (1963). That these compounds may be used in the
treatment of arrhythmias is neither mentioned nor suggested.

25 '
We have surprisingly found that a novel group of oxabispidine-based
compounds exhibit electrophysiological activity, preferably class III
electrophysiological activity, and are therefore expected to be useful in the

treatment of cardiac arrhythmias.
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According to the invention there is provided conpounds of formulal, 0 4s°
R3 RA1 R2 844 846 Raz N- R R NB &, 5 R4 wherein Rl represents
Cl _12 al kylwQwhise92 al kyl group is optionally substitutedpremskavoiogser m nat ed
by one or nore groups selected fromhalo, cyano, nitro, aryl, io Het', -
-C(O R -OWg )df3he I R7, -C(ONRS)Rsd, and -S(O2R9), or R
represents IDC?%)B&E? E§ &&%é%d or -S(0O 2R9; Rsa to Rsd independently
represent, at each occurrence, H C -6 alkyl. (which latter group is
optionally substituted and/or term nated by one or is nore substituents
sel.ect ed fr ohecoahpg tathe inveption there is provided compeunds g foymulaly| or Het 3, or
RSd, together with R8, represents C3.6 al kylene (which al kylene group is
optionally interrupted by an 0 atomand/or is optionally substituted by
one or nore C,.3.alkyl groups); R6 epresents-H, Cl_6 al kyl (optionally
substituted and/or term natgd bR® 2@l one opR#Dre substituents selected from
-OH, halo, cyano, nitro and -C(ORl0a, -C(OORb or
-C(O N(H R1Cc; WO 01/28992 P 4 R10a, R10b and R10c
i ndependently repr essznt Cl. 6 |1y substituted and/or

stlituent's ggte 'Iled from -OH, halo, cyan,

term nated by one or hore s n
nitro and aryl), & or_ Oaaepresents H"R7rR'epresents C1-12 al kyl
(optionally substitufed?and/ or term nated by one I

R4

wherein

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

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

-8(0),R%), or R! represents -C(O)XR?, -C(O)N(R*)R* or -S(O),R®;

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



s or nore substituents selected from-OH, halo, cyano, nitro, aryl, Cl.6
al koxy and Het4); R8 represents H, Cl1.12 alkyl, C, .6 alkoxy (which latter
two groups am®o0izgaeonal |y substituted and/ or term nated bycasgomiodor e
‘substituents selected from-OH, halo, nitro, Cl.4 alkyl and Cl-4

! qvan,
U O rab, B B 2l R pacaprlls il G kTR GBESHDG  ra,
represent s CS. b iifor Whiine Y| GR°0PSAND diBeLheNRlebkea P UL e

by an 0 atom and/or i1s opti y one or nore al kyl

groups); 15 RLOH!mi&Ickdno micecndeiryl)y arydpocREntepresefts B; al kyl (optionally

substituted and/or termnated by one or nore substituents sel ected from
-OH, halo, cyRnespresentsdCandliat \(pptionallyl substitured1 andion terminated dyt onre

represent C3{6 al kylene:. RO, Rlza agnd R12b_jndependently represent Cl.6
al kyl (opt i*ondi| {2 b Sibstimeats sé@ﬂ&ad £ <0H; naalag GHADG N GO, @Ry,
substituents | et g‘{g% OH, halo, cyano, nitro and aryl) or aryl; D
represents a ?’f%].&%on ort‘)Cl-G al kylene; X represents 0 or S; 25 R2
represents H, wakepreseﬁtsGH@'dsmhaug@';@w afioRl RW&%&%M{P%?%&% a th R3,

represents =0; R3 represents al kyl” or, together wt
represents = @ptieadly epbstiteted sand/oCtefinimatedl by- &nerorl mork- sidisfitnents( O R1Ga,

-C(OOR 16b or r -CLO N a 7b; WO 01/28992 PCT/ SE00/ 01994 5 R14
represents H, SEEF“’-Q&VFE 'Bg-a}’;%; Cyanpetgtro, (¢g) Rlky! - @do)@r1 8lkoxy),

-S(O) 2R16c,,. - PIN( | /b Ofy. NH) NEi2e L ese (2l -6 al kyl,
(0 2R10c,, [ G PN B A 2.0 BRiaBEOIEM 28 S Ghah
-D-C(O)R'"®, -D-C(O)OR'®, -D-C(O)NR'R'", or R®, together with
R¥, represents C,, alkylene (which alkylene group is optionally

interrupted by an O atom and/or is optionally substituted by one or more
C,.; alkyl groups); _

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

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

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

D represents a direct bond or C, ¢ alkylene;

X represents O or S;

25 R? represents H, halo, C,¢ alkyl, -OR®, -E-N(R'R or, together with
R?, represents =0; ' '
R’ represents H, C,, alkyl or, together with R?, represents =0;
R" represents H, C, 4 alkyl, -E-aryl, -E-Het’, -C(O)R'®, -C(O)OR'® or

-C(O)N(RIH)RWb;



R 6a to R16d independently represent, at each occurrence when used herein,
5 d-6 alkyl (optionally substituted and/or term nated by one or nore '
substit uen™O 1882t ed from hal o, aryl and Het'), aryl, HeCWSE@019946a and

R16d independently represent H, R'a and R17b independently represent, at

each occurr egié ereph@eny s leegmyp,_gja@l] CE.Her! k@{ YRRt e Cp$nssubst ituted

and/or term nated by one or. 0 nor € substituents sel ec rdm hal o,

aryl and Het-S][O)zﬂi‘i/I-[C(QI]MRIB)'R""tmg-@(NH)Mﬁpresent Cm al kyl ene, optionally

i nterrupted b¥ an 0 atom_ E represents, at each occurrence when used
herein, a diR‘2&epressats By C galky ,aﬁkﬂ,fvbﬂé'c(@)ﬂé‘ﬂresents 1 or 2; 15 Het' to

Het' O indep gent | v re five- to t ve- nenber he ero,,ycl I C groups
cont ai ni ng §ﬂe tBré ggﬂﬁa@‘iyawmsegtelaé V%doqcpgwpcq) gsedheteBlyen and/ or
sul fur, S t n r

substltuents 'é‘e?ﬁlc*?e(giprom oxo #87611 t%{@%g@& b? §né) n%i&g al kyl,

Cl -6 al koxy suasdwenmseléaWﬁom\h&éSmRaﬁd)H F;y( Riger, ol RO 4 Reed
-C(O N(R18a) R 8f, -N(R 8g) C(O R 1h and -N(R 81 §(C))2R' 8i: Rl8a to R 88

mdependent |19d pd@ﬂyrmpmemfb.l kyl, aryl or Rl8a to R 8 independently
repr esent 45 nt s a dlrect bond, -J-, -J-N(R 9)- or -J-O (in
whi ch- Iattéﬁ'l 9\@ 1§‘ ﬂfép engeptly _represent, jal’ gach, op@uATense t Whew 58dn at om

2576 " M VRIPRRERNS reorf T el Bbadie o

bear i ng f32 aiste Ralibstinueiis PN hald,| Bryhish Y ciryl! AP, pN(R20) i s
attached to the carbon WO 01/ 28992 PCT/ SEOCQO 01994 a om bearing R2 and

R3) or -C( O)Mdﬂﬁ))repx(es&nt\ﬂ%aﬂcyﬂmt eptl@a&iypmem@(eﬂ)bym Etdtembhed to the
carbon ato eari n 2
represe at each occurrence when used herein, a direct bond or
C,. alkylene;

p represents 1 or 2;

15
Het' to Het' independently represent five- to twelve-membered
heterocyclic groups containing one or more heteroatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, cyano, nitro,
20 C,;alkyl, C,, alkoxy, aryl, aryloxy, -N(R"®)R*® _C(O)R"*, -C(O)OR'¥,
-C(O)N(R'®)R®, -N(R'¥#)C(O)R"®*" and -N(R*)S(O),R!¥;
R™ to R'™ independently represent C,, alkyl, aryl or R! o R!®

independently represent H;

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



: J represents Cl-6 al kyl ene optionally substituted by one or nore
substituents selected from-0OH, halo and amno; 5 Z represents a direct

bond or Cl -woalkeebene; n represents 0, 1 or 2; R19 and ReOrsswependent|y

- represent Hor Cl. alkyl; G representsGCH or N; 10 R4 represents one or

tional substit Lected fraf- . . halq..nitro. CL 6
2:'; %22 Z?;)LF)E anafﬁsb%\rﬁﬂiﬁ%eéﬁgiﬁbﬁm ionn Y i C%V"*?‘aﬂ?‘é%%ff‘g'm
- a , = s n,
- N(Rn1) C( O) N( pﬁ@%@gﬁeﬁﬁﬁ%%éﬁ@,}q@%ﬁ%@ &@QIC, 15 and/ or - 0S(0) 2R
21d; R2la to 2 é’S}gt‘eQQﬁPec&e“ﬂ eﬁ@paliﬁscgirmgdsusstﬁhieul byRae and rrgrb

| ndependently r esent H ~ C .% al ky oget her represent C3.6 al kyl ene,
resul ting in substitients selevtedefroms«OH; kalomand mamjro;- contai ning ring; 20 R22c
to R22m i ndependent |y re&;esent Hor C-6 alkyl; and R41 to R46

i ndependent| y Z representsta direst bond ar &k plkylemser ei n each aryl and aryl oxy
group, unless otherw s ipe jfied, is 25 optionally substituted; provided
that T (a) tﬁereﬂfﬁmﬁd ¥ ot: 3, 7-d ibenzoyl-9-oxa-3 , 7-diazabicyclo

[§ ﬁ( R l!-J or Kl gpd ﬁt@h@#&%‘?ﬂﬁw&é’ggﬁ%ﬁﬁ ar‘%’él ﬁ% ?:‘."i”af\kifﬁﬁifegﬁé (i)
B does not represent -N(R20)-, -N(R20)-Z- (in which latter group
G represents CH or N;
10
R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C, alkyl (optionally terminated by -N(H)C(O)OR?®),
C.s alkoxy, -NR)R?®, -C(O)R**, -C(0)OR*, -C(O)NRZ)RZ,
-N(RZ5)C(O)R™, -NR*)C(O)NR™)R™, -NR*")S(0),R*"®, -S(0),R*",
15 and/or -OS(O),R*4;
R?" to R*" independently represent C, 4 alkyl;
R** and R* independently represent H, C,¢ alkyl or together represent
C,¢ alkylene, resulting in a four- to seven-membered nitrogen-containing
ring;

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

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

25  optionally substituted;

provided that
(a) the compound is not:

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



N(R20) is attached to the carbon atombearing R2 and R), s -S(Oe, -0- or
-N(R2D) C(O) O Z- when R2 and R3 do not together represent =0; and (c) when
R2 represeM&01/28M23 or -N(R 4)(R s), then: (i) A does neCTsEpmnedent

-J-N(R 9)- or -J-O; and (ii) B does not represent -N(R20)-, -N(R20)-Z- (in -

whi ch |atter rmnﬁwggggn_q%g' tachsol geent he carbon atom bearing R2 and
R3), -S(0) (b)J -0- or -N(R2)C(O) G Z-; or’ 'a pharmaceutical |y acceptable

derivative ther €Df ; J deessiut cépresenpGyalkyleaecandef erred to hereinafter as "the
conmpounds of the, ipvention". Unless herwi se specified, alkyl groups and
al koxy groups azﬂ)degi‘ﬁ@ﬂnohmnhﬂng%',sm%-(%%mhdﬂmmnpt here is a
sufficient nunber (§ 0 m.nj of .three f carhb at.o be

br anched- chai n, andwmciiﬁﬁé‘?heguh% ‘caghon, a M@gaﬁg@@i g?)ent nunber
(i.e. a mininmm of Bc'%/ 9- orC %, 2 b gr oups nay
al so be part cycl iic:%za5 ‘el co.r g&%ﬁ’%@?@aﬁﬁ%&?ﬁ%ﬁ%@éﬁ| so be
saturated or, whenreprssemt £9; andufficient nunber (i.e. a mninmmof two) of
carbon 2s atqns, be ynsat ur at ed and/or interrupted by one or nore oxygen

and/ or sul (& WhenR’ repressots -ORTLoRNR'YRIY; thead, al kyl and al koxy groups

may al so be sufstijuted by one or hal and, especially fluoro, atons.
| . WD 01/ 28992 /é Batdepresant dﬁ&géfsg)‘cﬂfﬁ Qi 8 specified, al kyl ene

QU TV el ont nunbe) (F Goes i MpiSen N SR ol T Bpos °

I mum o aroon a

branchedochai n. SucN(RPkjs ansched aion theTeirbohs ftomd Bedig! R¥ g8d qR?), when there
Is a sufficient nunber (i . e. m_ni mum of two) 5 of carbon atons, be

a
unsat ur at ed and/ or kmrOpeedNRFIGEOIQZ-tror e oxygen

or a pharmaceutically acceptable derivative thereof:

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

invention™.

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

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



:and/ or sulfur atoms. Unless otherw se specified, alkylene groups may al so
be substituted by one or nore halo atons. The term"aryl", when used

herei n, inclwgesedeszr 10 aryl groups such as 1o phenyl, napbthsteoandst he

- like. The term "aryl oxy", when used hergin includes C6.10 aryl oxy groups

such as pheno na xy .and e_il the l3d bt ,

aryl oxy groupme@se&é’ﬂﬁf‘% sﬂ%‘?@%"ﬂ 3&@@5@@% a@t%ﬁpﬁg ?%‘sé{ﬁl 0 a t ﬁg nol ecul e
via the OGato ltgﬁiﬁ) - ptdngter SP.e¢ ial mekmugt Wf and

aryl oxy gr oupg&%g?/ e Sé&?{h{ég%ﬁ%ﬁﬁgﬂgﬁéﬂﬁ m)rés(gubsat_i tuents including
-OH, hal o, cyane) ofiédrben afoins; bel brhchedChaih. aBucix glkylen¢ Rhains RADbalse C( O) RP-
-C(O OR22d, -C(O N(R22) R22f, -N(R229)C(O R221', -N(Rnm) S(O) 2R21b

-S(O) 2R21", ahesamrataon) ik there istresusfiiennumberrzed a AIMIMPEOk o221 ar e

as hereinbefore defined). Wen substituted, ar and aryl ox [ QUPS are

pr ef er abl ySSuﬁgﬁrﬁﬂPéﬁP bamparate Bmilﬂé"gﬁﬁu?t\éﬁl)«?g %&?W{g " The term
"hal 0", when | Locl f ' SH, i . 25 Het
(vt vz, A G, Reos Uy oo facRied, MG B Bey. U0
that nmay be naRbibersaBstniel by iSforediéhtony 1 to 4 heteroatons

(selected fromthe group oxygen, nitrogen and/or sulfur) and in which the
total nunber of atons in the ring systemare between five and twelve. Het

(Het', Het2, t3, Hera, Hets, Het6, Het7, t8,, Het9 and Hetl roups WO
01/ 28992 PCT/ EEBGFG%‘%‘HI o Whagn Biﬁdfh?qe&ﬂss%f;ﬁsft Caa0 AR B5PUBS SRelt @8 partly

aromati c gnd/ Iy C Lol act <) |sC may be
ment | oned%nc%%@l’ ég‘#]ﬂzt(ﬁ)%ll %&;(da%a,hﬁg‘enz %:f%ixg;g%ﬁﬂ beﬁgl%ﬁgﬁ%%hlﬂa
benzofuranyl , indpeiesi OF,fazglbxy grétfidZsuendasenbxy, ndphtioxyodnd eiylike. -

benzot hi ophenyl, 5 chromanyl’, “cinnolinyl,” dioxanyl, furanyl, imdazolyl,

i m dazo[ 1, 2- &bpthe avoidance ofidohlt, arylexy)groups irefgtredite dieteinlage attasbeghol i nyl |
oxazol yl,

to the rest of the molecule via the O-atom of the oxy-group. Unless

otherwise specified, aryl and aryloxy groups may be substituted by one or
15 more substituents including -OH, halo, cyano, nitro, C;, alkyl,

C.s alkoxy, -NRZ)R®, -C(O)RZ, -C(O)ORZ, -C(O)N(RZ)R¥,

-N(RZ5)C(O)R™*, -N(RZ™S(0O),R*™®, -S(O),R¥¢, and/or -OS(O),R™¢

(wherein R?™ to R** and R* to R®™ are as hereinbefore defined). When

substituted, aryl and aryloxy groups are preferably substituted by between
20 one and three substitutents.

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

25 Het (Het', Het?, Het’, Het*, Het®, Het¢, Het", Het?, Het® and Het'®) groups
that may be mentioned include those containing 1 to 4 heteroatoms
(selected from the group oxygen, nitrogen and/or sulfur) and in which the
total number of atoms in the ring system are between five and twelve. Het
(Het!, Het?, Het®, Het*, Het’, Het’, Het’, Het®, Het” and Het'%) groups



pht hal azi nyl, piperazinyl, piperidinyl, purinyl, pyranyl, pyrazinyl,
pyrazolyl, pyridinyl, pyrimndinyl, pyrrolidinonyl, pyrrolidinyl,
pyrrolinyl Wopsrgekyl , qui nazolinyl, quinolinyl, tetrahydropyroamyes 10
tetrahydrofyranyl, thiazolyl, thienyl, thiochromanyl, thiazolyl and the

penzodi oxanyay oF Al sigted. ol aRGHlsaC Aty RionisR dfforcbiblen o
pyrazol yl, piafatet! . m&w&kénﬂ n%i&ugsemhw Wéag?éhgﬂ%léébtiﬁhﬁael yl. Val ues

of Het3 that may be nentiohed i de benzodi oxan enzonor phol i nyl .

Val ues of Hdieizodioxdnyl, mapeizodioxepamyled | benzodiexglyher abemofurabylyst i t uent s
on Het (Het', Het2, Het3, Het', Het5, Het6, Het' Het 8, Het' and Het 10)
groups rmy, beRpiEmidazalys obenzemorpkalinyb. sbengosazingnyl.at bsnzpthiaphenyl,ng syst em

e e, - obRgpgRiLe Blbholind " Siathuy, . Bty o inisgal IR ZE any ot om
in the ring ' udi 6t € i RRREA | - Oet m or an
atom on any ﬂ%@%’%ﬁg%@%ﬁ#@ﬂ%ﬁ,hat mad} eﬁlt[?r%hsoglr?pﬁag)% of the ring

system Het phf{itddZinyl|He piperdziyh, eridinyt Spu 8, yl, Sinylet 9 and
Het 10) groups may also be in thg@N- or S—%xi isep fo¥mh§§ v

Phar maceut | PXrazplde c epriding, depynmindingd, i npymolidisenyls opwirolidingd; es. Salts
whi ch may be_nentioned include acid.additian salts. Specific salts that
may be nent ﬁ’gﬁfé’@“?’ﬁd B&Eog'h’yl sqﬁ‘%g]é? ’saqlllg,ﬁ%v&ch tSE&Y(SIF?R}ﬁ bfonat e
and, espgci dbsrd SHia b SIORLER; . : .enti oned WO
01/ 2899ICZ)@PC('?'J/:&S%l o/ Oléaglgg 10 ?Rgltﬁlggﬁhﬁpg%?éﬁgﬁc as ln%ﬁtﬂlgglrléges of the
conpounds of Values of Heththao may Riecmendened imaludy pyeiditiyl abéRodidkanidl | ves al so

include, at the oxabispidine 5 or (when Grepresents pyri yT ni t rogen,
Cl. 4 al kyl duidagelyly imidazebn?-@ipygiding, apiperazinyldepyrazoiplyi gymrollat when a

H_et(:) )S“ daeitg E{ﬁ%ﬁafﬁyl, t{e&;hy%?opl_y%tm |jaki'\l'%lthlé\'.i'c(;lty% \}ﬁ&e?é’oflﬁétfl thalt_brﬁair’ beH(_Jt 6. Fet’,
mentioned include benzodioxanyl and benzomorpholinyl. Values of Het* -
15 that may be mentioned include piperazinyl. Substituents on Het (Het',
Het?, Het’, Het!, Het’, Het®, Het’, Het®, Het® and Het'®) groups may,
where appropriate, be located on any atom in the ring system including a
heteroatom. The point of attachment of Het (Het!, Het?, Het®, Het*, Het®,
HetS, Het’, Het®, Het® and Het'?) groups may be via any atom in the ring
20 system including (where appropriate) a heteroatom, or an atom on any
fused. carbocyclic ring that may be present as part of the ring system. Het
(Het', Het?, Het’, Het*, Het’, Het’, Het’, Het?, Het’ and Het') groups

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

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

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



Het 10) group contains an unoxidised S-atom and/or (b) n does not
represent 0 when B represents -Z-S(Ot-. 10 The conpounds of the invention
may exhi bit weowi/moeyism Al tautoneric forns and m xt ur escmssenends ar e
. included within the scope of the inventjgon. The conpounds of the invention
may al so cont n Sy, ar o t erefore
exhi bi t optic%ﬁdgdﬁxgkﬁs&@eo%n@n &ﬁt&uogsp}ae?e% omegss nmay g
separ at ed usi peef@dtventi onal techniques, e.g. chromatography or fractional
crystallisation. The various stereoisoners may be isolated by separation
of a racemc or other m xture of the conpounds using conventional, e.g.
fractional stallisation or HPLC, 20 techni ques. Alternativel the
desired opti céhaml?éﬁ‘tfl Mea,ﬁcmtahlﬁdkrwtwwealéoueﬁuéﬁ ghthey ‘ill&

optically acti ve tar rials_un conditi not cause
rgcem sa%/l eﬂe?‘l §§Pfe<§ﬁnets ﬁ)byyn@@r |%?$e§§t| h‘ a}fg{l & with a
honochi r al ac g@gé { 3 ters by
conventi onal bnlgxaﬂ;?gi (ﬁ) %L% & P?%vﬁgédotgtflgg ghg\?g?’&m I i’hfs ﬁtZI I

st er eoi soner s(ajr end mL(M VHeR] Hah)eHedc 0let’, OHet® h &t VHBE] 8Tet® and

Abbreviations are listed at the end of this speC|f|cat|on WO 01/ 28992
PCT/ SE00/ 01994 1Het&‘})upmmmmnsmmundlspd§mmmpdm ment i oned i ncl ude

those in whic R2 and R3 .together repre then A and B do not
si nul t aneousl a") rib ??s’@ﬁtreﬂ'ﬁ’?%to ‘Hgﬂ’dg ?r%ég)rﬁorrpounds of the

i nvention jnclude those in which: R represents Cl1.8 al kyl (which al kyl
group is optionally substituted and/or term nated by one or nore groups
sel ect ed fr onThéekcompouwids wfahé inventibs inhdyuéxtibie taotomeriénh Onall litemens i t ut ed
Het', -C(ORa, -ORSh, -N(R6)RS, -C(ON(R8)RSd, and -S(0)2R9), or Rl
represents - ClopmsRud migugysnhegpRant included wi the scope of the invention.

The compounds of the invention may also contain one or more asymmetric
15 carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
Diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various stereoisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventidnal, e.g. fractional crystallisation or HPLC,
20  techniques. Altérnatively the desired optical isomers may be made by
reaction of the appropriate optically active starting materials under
conditions which will pot cause racemisation or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation of
the diastercomeric esters by conventional means (e.g. HPLC,
25 chromatography over silica). All stereoisomers are included within the

scope of the invention.

Abbreviations are listed at the end of this specification.



lo or -S(O) 2R9; Rya to RSd independently represent, at each occurrence, H,
C -6 alkyl (which latter group is optionally substituted and/or term nated
by one or wmoxzssazbstituents sel ected from hal o, cyano, RCTSBoGm®H4aryl ),
aryl (which latter group is optionally substituted by one or nore

substituentsa.sel ec n a)R22b (in
whi ch IatterC%lPB d%ﬁ?”‘&%@%%#ﬁ?r@@%@@ﬁ% @Eg N@%ne) Cl-4
al kyl and C gHe?RXSHYR? (dgferhehré s%ﬁtr—U\QhéH AU BH6 nepSimARahdonsiyubst i t ut ed
by one or nore hal o atoits) 'RSd, together with R8, répresents
C4_5 al kyl ene; fesbntcdlrecalbdmzlhene group |s optionally interrupted by an 0
atom; 20 R6 represents H Cl.6 alkyl, aryl (which |atter group is
optionally . substituted by one or m)re substituents sel ected from hal o,

cyano, nitr Cl aIkI 14a| -C(OOR 11b or
C{O)N(H)::?Or efefT % i%lqugﬁeé .:E(al)kyl (optional Iy

substituted r %lleﬁ Sk Naded aryl) or
aryl (which 9&%11@5(:' ro pir S op |o[g6}1§ éE@gtrt tsg tay oraﬁang)rre

substi t uent Steﬁﬁinﬁfeﬂed> f 08" bAl more cgmups seldcted, iﬁim4hﬁl|oL<Yb o1, 4

al koxy); R Cc represents Cl-0 alk R7 represent I rs)iptronal |y

substi t ut ed substitutedt aryhi optiopally pu iuted Het',nG(O)B bsO ected from

represent s HOEORGEIE, A PR R 2 represeps CLOMIRG: ﬁﬁﬁ%ﬁt.tut ed

and/ or tg m(;}a%g@ Py one or nore substituents selected from hal o, cyano
and nitr({ - D {? -D-aryloxy, -D-Hers, -DDNHCOR'", -DC(ORiIb, or
R8, toget herR®i gohRFS fhde B@ﬂfeﬁﬁﬁ%pre@ém\ﬁ al kaeheoecuwncshml €y efigylgroup is 5
optionally interrupted by an aton); R la and R11lb independently represent
C, 4 al kyl ~ ( dwhignlatiey groipsisi optiosally snbstisvted qand{oratenuingieddhe one ofipr e

substituent Smgl%l se tsgt%egtg 0se th%ld ﬁom%l%?o cyano, nitro and aryl), aryl (which

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

more substituents selected from halo, aryl, C,, alkoxy and Het*;



- nitro and aryl) or aryl; D represents a direct bond or Cl.3 al kylene; io RO
represents C,.6 al kyl (optlonally substituted by one or nore halo groups)
or aryl (whwawifesseer group is optionally substituted by ®CEFSEP/AYr e

. substituents sel ected fromC 4 al kyI , 1L, . 4 al koxy, halo, nitro and

cyano); R2 “ﬁ” f(g,' Oﬂgﬁ i i¢h Ktte rﬁ%g’ls oﬁi{c?}%ﬁ}%‘smmiéwet her

wth RS, esen esents or, together with

R2, repr eSenfaﬁdRﬁ‘ teﬁﬁﬁxatddpb)e%ﬁélbs dxbre(%ubénﬁbhtslselecﬁdaﬁym Kalp; c;amd ly
substituted by one or nore substituents selected from cyano g& nitro,

C -1 alkyl arandcmua) aDeanyy) ;D-atyloxy- -m&h;’,zb-NiH)G@Ré‘é,e@ﬂQ)R 6 al kyl ,
- E- | (which t | |
subg[ |>/t u(entlsc%'eR e r‘g'lrj\ﬁmi &e)u%ell’q%g‘? E‘n-ﬁtaﬁﬁ’? eduwép‘&} %f)%@?‘r@}’plﬁ al koxy),

O R16a, R O N(R17a) Rl7b or -C(NH)NH2; Rl6a to
RlC(GC)I ndep?eng)% @ @S?ré‘%éé&%angs% e Z)r(R' 6a)represent§(HH) 25 R'a and
R17b indepenct@mhwlﬂw kndénfl fé}ﬂesehm Ek{/p%;ﬁﬁﬁanﬁ subsiifaeet bond or

Cl. 2 al kyl ene to Het are onal |y Substi t Ut ed by one or nore

substituents amdkﬁqbﬂﬂmatedoby On® or htdre Ssubstitnents selected ffond halds \dyand,, . 4
al koxy, -N(R sa)RI sb, -( O) R 81 or -C(OORI; W 01/28992 PCT/ SE00/ 01994
13 R16' to Rmuoﬁnd@pﬁhééﬁﬂf y represent H Cl4 al kyl or aryl; A represents

-J-, -J-N(R _Z-N(R20) -, - N(RR0)- Z-,
-Z-5(O), r, f@feﬁn‘saﬁlrﬁgo‘i@ 12— B epresents CL.4 al kyl ene:
10 R9 represents C, alkyl (optlonally substituted by one or more halo

groups) or aryl (which latter group is optionally substituted by one or
more substituents selected from C,, alkyl, C,, alkoxy, halo, nitro and
€yano); |
R? represents H, halo, C,; alkyl, -OR?, -N(H)R™ or, together with R?,
15 represents =0;
R? tepresents H, C,; alkyl or, together with R?, represents =O;
R" represents H, C,, alkyl, -E-aryl (optionally substituted by one or more
substituents selected from cyano, halo, nitro, C,, alkyl and C,, alkoxy),
or -E-Het5;
20 R represents H, C,4 alkyl, -E-aryl (which aryl group is optionally
substituted by one or more substituents selected from cyano, halo, nitro,
C,« akyl and C,, alkoxy), -C(O)R', -C(O)OR!", -S(O),R',
-C(O)N(R'"R'™ or -C(NH)NH,;
R!® to R!* independently represent C, ¢ alkyl, or R'® represents H;
25 R' and R' independently represent H or C,, alkyl; .
E represents a direct bond or C, , alkylene;
Het' to Het® are optionally substituted by one or more substituents selected
from oxo, halo, cyano, nitro, C,, alkyl, C,, alkoxy, -N(R'$)R?®,
-C(O)R™ or -C(O)OR™; |



Z represents a direct bond or Cl.3 alkylene; n represents 0 or 2; R9 and
R20 i ndependently represent H or Cl4 al kyl; when Grepresents N, Gis in
the ortho- woga/9particul ar, the para-position i o0 rel ONSBWWIMhe poi nt
of attachnment of B; when G represents N, R4 is absent or represents a
singl e cyan gx fed ' hal o, nitro, Cl.6
alkyl, Cl1.6 g)xug ﬁﬁ&%dﬁﬁgg%?%g WM¥%IW21 and/or -N(R2
r’r)S(O)Z Cl4 AI g:leseﬂae Ijqqﬁgzymdrnﬁ.gaendently represent Hor C1.4 al kyl ;
is R4 to R ependent y represent H Mre preferred conpounds of the
i nvention i nBI utpresemts e -Zr, WHZANRME, r MREYEr, s -Z-B)ght - Zhlln arr
branched-chain qr part cyclic/acyclic -6 alkyl optionally interrupted by
oxygen and/ o-rN(Bﬁ‘f)C@m-Zy; substituted 20 and/or termnated by: (i) one or
nore hal o or - ORsh gr(glup land/ or (ii) one group selected from phenyl
(whi ch | at t ef TEPreRsp "Sal 1y substituted by one or nore substituents
sel ected fr (Wmch | atter group is optionally
subst it ut edog]ygg‘lﬁgenéfﬁng‘?@%ﬁd% alfs%ﬁ'%‘* _(ORS . -N(H RS,

- C( O N( R8) R n repiesedfs 0 & T) 2- C14 al kyl, or Rl represents -C(O)O??,

-C(O N(R8) Rsd_ or R)zéO)Z Cl s al kyl; Het represents a four- (e.g. five-) to

¢

t en- rrenberedRh@é ;ndpp@dénﬂwpepremt&wﬁ ,or tvvo het er oat ons sel ect ed
from oxygen, ogen a /28 92 PCT/ SEOQ 94 14 whi ch

group is opt bl'% ﬁz ofT> 1B P t SRHEPO g’k’l"ect ed from
Cl.2 al k }h ﬂ%chﬁ!ﬁ’oof%‘b and R5d i ndependently represent H,
ClL 5 al ky enyI l'atter group is optionally substituted by one or

more substi twﬁeﬁe}mpfssenww R3‘1fs|ab$3nhai' ceprésgtitsaxgingle \cyano gropps ol i di nyl, C, .4
al kyl and d -5 al koxy (which
R is selected from -OH, cyano, halo, mitro, C,¢ alkyl, C,s alkoxy,
-C(O)NR®*)R¥, -NR*®%)C(O)R™, and/or -N(R*™S(0),-C,, alkyl;
R2¢to R2™ independently represent H or C,, alkyl;

15 R* to R* independently represent H.

More preferred compounds of the invention include those in which:

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

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

one group selected from phenyl (which latter group is optionally

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

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

halo atoms)), Het!, -C(O)R®, -N(H)R®, -C(O)NR®R%*, and
25 -S(0),-C,. alkyl, or R' represents -C(O)OR’, -C(OONRHR™ or

- -8(0),-C, 5 alkyl;
Het' represents a four- (e.g. five-) to ten-membered heterocyclic group

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



“latter group is optionally substituted by one or nore halo atons)) or Het3;
Het 3 represents a five- to ten nenbered heterocyclic group containing one
or two het erwetnm®Ixsel ected from oxygen and nitrogen, whi CPCTSENN199S
-optionally substituted by one* or nore,gubstituents selected fromoxo, io0

Cl. 2 al kyl and,z ~ | kyl .. esa C phenyl  (which
| atter group ?@ﬂ%ﬂh&%g@% ‘éd’é’é‘f’m g@; M, un}yﬁn%ggxlt%;%éstg?o fbs) or
-C(0O0d _5 . r K _ Ikmq,optionally substituted or

t erm nat ed b)e;ééfHée/dtt%fd 83Htel{gpzr ep esnzlnt ;(Cg G{lll"ve- lf o ten-nmenbered heterocyclic

group cont ai nRftg RPheandi R"‘oindt:pendbnﬂyrmptesm Hel €¢i atkylly phempyly(yehiciand
nitrogen, which group is optionally substituted by one or nore

substit ueln'f(sI lagepgrayp israptiogally sehskijuted by conecpromors substityents pelegtedr esent s H
Cl. 4 . H -0OR13. - 14; H R13

?(ralor es eg?fss % gp‘ln%"?ér ﬁﬁfd(igg’is‘a’ﬂ&% E/Yqéﬁngr yh %2)@583 a&'ﬂ?@rgmr e)g(w‘iﬁglgtstsi t Hant s

Substi tut ed pEibRRRuE obtionaly abiteuefis, SRR falplantG bt HefD | 20! 1Y

represents CIHg@s saiea fivel @PfepSAmbered-heterécydlid) group €osafding on®r - Z- O
(in which latter three groups, Zis attached t'o the carbon atom bearing R2

and R3): Z repr tweheteroatdins eselectednfronr ofgeh and yiteogen, whickgreseiss CH, WO
01/ 28992 PCT/ SEQO/ Q1994 .15 R4 represents one or two cyano_groups in the
ortho- and/ or 9Pt &rﬁ“ibé%tl"éﬁd!?byt?f% Bﬁrlaoffoﬂ't’ﬁtwqt%lsﬂelc(?g frgnB_oxo,

Parti cul a%y e;_zeml'% (051 ',ﬂ%kﬁf the invention include those in which:
R® represents H, C,, alkyl, phenyl (which latter group is optionally

substituted by one or more cyano groups) or -C(0)0O-C,_; alkyl;
R represents C, s alkyl optionally substituted or terminated by Het’;
Het* represents a five- to ten-membered heterocyclic group containing one
15 or two heteroatoms sclected from oxygen and nitrogen, which group is
optionally substituted by one or more substituents selected from C,. alkyl
and -C(0O)-C,, alkyl;
R® represents H or C,, alkyl;
R? represents H, -OR" or -N(H)R',;
20 R represents H;
RY represents H or phenyl (optionally substituted by one or more
substituents selected from cyano and C,, alkoxy);
R" represents H, phenyl (optidhally substituted by one or more cyano
groups) or -C(0)0-C, 5 alkyl;
25 A represents C, ; alkylene;
B represents -Z-, -Z-N(H)-, -Z-S(0),-, or -Z-O- (in which latter three
groups, Z is attached to the carbon atom bearing R? and R%);
Z represents a direct bond or C,, alkylene;

G represents CH;



S R represents straight-chain or branched-chain or part cyclic/acyclic
Cl-6 alkyl optionally interrupted by oxygen and/or optionally substituted
and/ or termowi2ee2by: (i) one or nore halo or -ORS groupey/SEmaioos (i)

one group sel ected from phenyl

substituted
Cl. 4 al koxy

which: 15 R

(whichyd atter group is optionally

R Bt B o g 30 MRS 4R T Gl B, B Rl P €
hal o at ons) )thelr-g,ta'_ ositidnQeeRe o M H R6, -C(O N(R$) R5d, , and - §(

al kyl . Especially ‘preferred conpounds of the invention include t

represents straight- or branched-chain .Cl.4 al kyl

al kyl) terninated by EC(O)RSI or -N(H C(O OR 10b; RSa and R ob

i ndependent |
al kyl , such
a _2 alkyle

groups, Z ig
Cl2 alkylen

reedrcompoundsof the invepden inglndg thgsedn

bspefe M
eSS i b R RSRA o ol St
s M) ol R rfiieaCBy HxE 384/ pidondy) sibiedted | SPY eoCnt S

p in the pars-position

02-C .4
hose in
(e.g. CL_3

(e.g. C3.5
epresents
ter two

relative to

B. 25 Pref qndid teanipateddsy: i) ol of mverethade or nORB groups; aadfoo(ils of the

Exanpl es di scl osed hereinafter.

TR R Ty A G

not : 10

20

25

C,. alkoxy (which latter group is optionally substituted by one or more
halo atoms)), Het', -C(O)R®, -N(EDR’°, -C(ONR*R*, and
-§(0),-C,., alky!.

Especially preferred compounds of the invention include those in which:

R! represents straight- or branched-chain C,, alkyl (e.g. C,; alkyl)
terminated by -C(O)R*® or -N(H)C(O)OR'®; '

R and R!® independently represent straight- or branched-chain C, ¢ alkyl
(e.g. C,; alkyl, such butyl (e.g. #-butyl));

R? represents H or OH;

A represents C, , alkylene;

B represents -Z-, -Z-N(H)- or -Z-O- (in which latter two groups, Z is
attached to the carbon atom bearing R? and R® and represents C,,
alkylene); '

R* is a single cyano group in the para-position relative to B.

Preferred compounds of the invention include the compounds of the

Examples disclosed hereinafter.

Preferred compounds of the invention also include those in which:

Preferred conpounds of the invention also
i ncl ude t hoobei groupi selected \iond1pheyb2(witeh Slager ogwep s qoptionaliy

S not

| GRS BB < whi ch are



-5 ten-butyl 7-benzyl-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate; or
ethyl 7-[(2S)-3-(4-cyanophenoxy) - 2-hydroxypropyl]-9-oxa-3, 7-di aza-

~bi cycl o] 3. 3.wadhiysesne- 3- car boxyl ate; Preparation 10 Accoretmseodmodbhe
.invention there is also provided a proggss for the preparation of

conpounds of fermula | which | . (@) reaction of a compound of
formula |1, 4&\ foss soprepiesent COMERS: (G RNt B Ge 15 Ra wherein

R2, R3, R4, Rpm %Rﬁpyﬁgtﬁg%ﬁﬁfeﬁeﬁexﬁtﬁ%@wﬁ@fore defined, with a

. conpound of fornu wherei'n L™ represents a | eaving group
such as hal o, al kanesul fonate, 20 perfl uoroal kanesul f onat e,

arenesul fonate, -OC(O XR , imdazole or R230 (wherein R23 represents, for
exanmpl e, C1. 1Preferred campoungs of thiei invengiop also inelude Brose wihigh are 80Bst i t ut ed by

def i ned, fbr h@xﬁhﬁt&ﬁ%ﬁ@%ﬁ@%@%ﬁ?ﬂ%ﬁz@%9 ;Q%%ESB? 01994
de _ _ HEY: o0/
ot aser um . caryyhTIE P E-GhnGRoely By ARIR A0 Sk LR Y O 04 o

appropriate pRy¥RM.3(19nchaneisctirasmehane, chloroform acetonitrile, N N

Preparation
10
According to the invention there is also provided a process for the

preparation of compounds of formula I which comprises:

(a) reaction of a compound of formula II,

45 R4 R4
R2 Ru

R /N Res R N—H

/A i

B
G

®\
15 Re

wherein R?, R3, R%, R* to R%, A, B and G are as hereinbefore -defined,
with a compound of formula III,
RLL! I
wherein L' represents a leaving group such as halo, alkanesulfonate,
20 perfluoroaikanesulfonate, arenesulfonate, -OC(O)XR’, imidazole or RZO-
(wherein R? represents, for example, C, o alkyl or aryl, which groups are
optionally substituted by one or more halo or nitro groups) and X, R' and

R’ are as hereinbefore defined, for example at between room and reflux



di met hyl f ormam de, THF, toluene, water, a |ower alkyl alcohol (e.g. s
ethanol) or m xtures thereof); (b) for conpounds of formula | in which R
represent s WH@pIR7 or C(O N(R8)e, reaction of a conpourdrskeofageaul a |V, 0
45 R41 Rz Ras R444 Raz NO RANLI 3V B G R4 io wherein R2, R3, R4,

formia v, @p%aﬁe%ﬂ@aﬂbrﬁsaeé%e ﬁf?gﬁ‘@l@ﬁﬁs R
R8 and X ar ecgescr&eé ed8ddhnRGodiutd bRXORA )Wﬁéc?ﬁ%}ﬁ condi tions

to those is | bed hereln efore (process step r compounds in
which R remobeant se.£ O dickiifinetharct i ollofdforn, cosqewmuidilef fNMula 11, as
her ei nbefore defined, with a compound of formula VI, 20 R8-N=C=0 VI
wherein R8 i &ylferr@amﬁef FHF ddoluae;, Watsr, @xlowsrealkyl eabsbn(e®: and

refl ux tenperatuge in res nce of an appropriate organic solvent (e.g.
WO 01/ 28992 SHERORE5 AWK @% QUi chl or onet hane), or via solid phase

synt hesis under conditions known to those skilled in the art; (d) reaction
of a compound of formula VII,

(b) for compounds of formula I in which R' represents -C(O)XR’ or
-C(O)N(R*R™, reaction of a compound of formula IV,

10 wherein R%, R, R*, R* to R%, A, B, G and L! are as hereinbefore defined,
with a compound of formula V,
R*.H \Y%
wherein R* represents -XR’ or -N(R*)R™ and R*, R’, R® and X are as
hereinbefore defined, for example under similar conditions to those

15  described hereinbefore (process step (2));

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

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

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



-0 as R43 41 RA4 NO48 RN-R H- S VII wherein R and R4' to R6 are as
her ei nbefore defined, with a conpound of fornmula VIII, RR. RA L2 B Vill

G R4 wher evool/Bovepresents a | eaving group such as hal o, rci/enemas f onat e
: (e.g. 10 nesylate), perfluoroal kanesuljgonate or arenesul fonate (e.g. 2- or

4 nitrobenzenesy] fonate, \tol uenesul f t e £ R2, RS,
Re A5 andogbieramatae, B 1L FORL AR, foBlesBARR EHIBAT kiR ]
tenperature ( %MEPQ and reflux tenperature) in the presence of a
sui t abl e base Ee.gaﬁ rleteéﬁgkine or potassium carbonate) and an 1s
appropriate organic solvent (e.g. acetonitrile, dichloronethane,

chloroform dinet hyl sul foxi de, N, N-dinethylformam de, a | ower al kyl

al cohol (e. g. (d)aeacnonlof a domponog of fargwdaV8,or ni xtures thereof); (e) for
conpounds of fornula I in which Agepresents CH2 and R2 ir 20 represents

-OH or -N(H)RL4, reactiong@f ®eoffpound gRaformula VI, as hereinbefore
01/ 28992 PCT/ SEGO 01994 19 Y

N R N—p1
Vil
wherein R! and R* to R are as hereinbefore defined, with a compound of

formula VIII,
R2

R3_7L""" -

B
vill

S\

R4
wherein L? represents a leaving group such as halo, alkanesulfonate (e.g.
10 mesylate), perfluoroalkanesulfonate or arenesulfonate (e.g. 2- or 4-
nitrobenzenesulfonate, toluenesulfonate or benzenesulfonate) and R?, R3, R¢,
A, B and G are as hereinbefore defined, for example at elevated
temperature (e.g. between 35°C and reflux temperature) in the presence of
a suitable base (e.g. triethylamine or potassium carbonate) and an
15  appropriate organic solvent (e.g. acetonitrile, dichloromethane, chloroform,
dimethylsulfoxide, N,N-dimethylformamide, a lower alkyl alcohol (e.g.

ethanol), isopropyl acetate or mixtures thereof);

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

hereinbefore defined, with a compound of formula IX,



RBIX G&R4 wherein Y represents O or N(Rt4) and R3, R4, R14, B and G are
as hereinbefore defined, for exanple at elevated tenperature (e.g. 60Cto
reflux) i nwoesssrsence of a suitable solvent (e.g. a | owrer/sedokydssal cohol
(e.g. 5 I1PA), acetonitrile, or a mxtyre of a | ower al kyl al cohol and
water); (f) for conpounds of fornmuka I in which B represents -Z-0,
reaction of a conpound of fornul , 0 as RMa RS R2 R44 Rae Raz N~ R~
RAZCOH io werein Rl, R2, to R, Aand Z are as hereinbefore
defined, with a conmpound of foryula XI, OH G XI R4 wherein R and G are
as hereinbefore defined, for exeg®ple under M tsunobu-type conditions e.gqg.
at between anbient (e.g. 25C) and reflux 15 tepperature in the presence of

a tertiary phosphine (e.g. tri phosphine r or triphenyl phosphine), an
azodi car boxyl ate derivative (.90 01128992 PCT/ SE00/ 01994 20

di et hyl azodi car boxyl ate or 1, 1N di car bonyl ) di pi peridine) and an
appropriate organic solvent (e.g. di or onet hane or tol uene);

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

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

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

compound of formula X,

\
OH

10 wherein R!, R?, R}, R* to R%, A and Z are as hereinbefore defined, with a

compound of formula XI,
| OH

R4
wherein R* and G are as hereinbefore defined, for example under
Mitsunobu-type conditions e.g. at between ambient (e.g. 25°C) and reflux

15 temperature in the presence of a tertiary phosphine (e.g. tributylphosphine

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



*(g) for conpounds of fornmula I in which Grepresents N and B represents s
-Z-0O, reaction of a conpound of forrmula X, as hereinbefore defined, with
a conpound owofeessed a Xl1, L2 N 6~" XII R4 wherein R4 apdr/i@omarm4 as

- herei nbefore defined, for exanple at bejgveen 10C and reflux tenperature in

Sol vent (6. . ﬁm@sas“' FheRuhr &e)91(1?°d' R

whi ch R2 repr R ?éﬁ@ enf):al kyl, -E-aryl or
- E- Het 6, reactg rrp%bt} : ? f(é)l?:rt%luqme Bﬁﬁ?‘(‘:h represents OH
wi th a conpound of forrrul a Xlll, is RF3$CH XII1 wherein Rl13a represents

C -6 alkyl, -E-aryl or -E-Het6 and E and Het6 are as herei nbefore defined,
for exanpl e uigefor Momponndsioft fopmutach it whichsG(represents N and & repsesents

whi oh Ro.  8pr €2 St 9 alcqtpihsh R 7t . S PGS ore 4o, Wiy 1 o

-E-Het 6, reacti of formula XV, r WO 01/ 28992
PCT/ SECO 01993‘: @2@@}@% LZ R44 R48 RA2 N, R RA XV

Xi
"\
R4
wherein R* and 1? are as hereinbefore defined, for example at between
10°C and reflux temperature in the presence of a suitable base (e.g. sodium

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

(h) for compounds of formula I in which R? represents -OR*?, in which R"
represents C, ¢ alkyl, -E-aryl or -E-Het®, reaction of a compound of formula
I in which R? represents OH with a compound of formula XTII,

15 RP0H X1
wherein R represents C, alkyl, -E-aryl or -E-Het® and E and Het® are as
hereinbefore defined, for example under Mitsunobu-type conditions (e.g. as

described hereinbefore in process step ());

20 () for compounds of formula I in which R? represents -OR", in which R"

represents C, 4 alkyl, -E-aryl or -E-Het’, reaction of a compound of formula
X1v,



B G& R4 wherein RL, R3, R4, R41 to R46, A, B, G and L2 are as hereinbefore
defined, wth a conpound of fornula XIll, as herei nbefore defined, for
exanpl e at Whe288%3n anbient (e.g. 25 C) and refl ux tenpePET/SEWMWAder

Wl lianmson s type conditions (i.e. insfhe .presence of an appropriate base
(e.g. KOH or NaH) and a suitable @ ganic solvent (e.g. dinethylsulfoxide
or N, N- dinethylformam de) Res( t TE S} Rf'son will appreciate that
certain conpounds of fornul's g~—t'hose in which L2 represents hal o)
may al so be regarded as conp la | as hereinbefore defined);
10 (j) for conpounds of for Wi RZ represents -E-NH2, reduction
of a conpound of fc&fnula ¥, 45 R43R4R4N E~-N3 R44 az N---R, R A R46 XV
B G& R4 wherein . |IrR3, B& RPR®to R, A BYERNhd Gare as hereinbefore
defined, r 1s for ¢X Rﬁe by hydrogenation at a suitabl expressure in the
presence of a WO 01y 28992 PCT/-SE00/ 01994 22 suitable catalyst (e.g.

pal | adi um on carbon) and an appropriate solvent (e.g. a water-ethanol
\

m xture); (k) for ounds of formula | in which R2 represents
-E-N(R14) R 5, :
RS
wherein R}, R3, R%, R* to R*, A, B, G and L? are as hereinbefore defined,
with a compound of formula XIII, as hereinbefore defined, for example at
between ambient (e.g. 25°C) and reflux temperature, under Williamson-
s type conditions (i.e. in the presence of an appropriate base (e.g. KOH or
NaH) and a2 suitable organic solvent (e.g. dimethylsulfoxide or N,N-
dimethylformamide)) (the skilled person will appreciate that certain
compounds of formula XIV (e.g. those in which L? represents halo) may
also be regarded as compounds of formula I as hereinbefore defined);
10
(j) for compounds of formula I in which R? represents -E-NH,, reduction of

a compound of formula XV,

o)
s RE R41

3 R4

N Rs8 Re N—R?
R A/
. . XV

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

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



5 wherein R14 represents Cl1 alkyl, -E-aryl -E-Het6, -C(OR'5", -C(O) ORl6b,
-S(0)2R16¢c or -C(ONR '"a)R'b, reaction of a conpound of forrmula I in

whi ch R2 repwoserdss: - E- N(H) R15 with a conpound of fornul a pvivseobibds LI XVI
:wherein Rl4a represents Cl.6 al kyl, -E-gryl -E-Het6, -C(O Rl6a, -C(O OR16b,
1o -S(0)2R" or -C(ONR"a)R'b, and RS2 a, Rlgb, R16¢C .Rl?ei ng Het 6, E
and L' are asSui@p i‘%ﬁ&%r@’egda : 0 opFArap) 3nd an APREPTiALT SELVERS {€-Bdescr i bed
her ei nbef ore églra%?% g%@); (1) for conmpounds of formula I in which R2
represents 157-E- ?%né H) Rl 7a, reaction of a conpound of fornula I
in which R2 represents -E-N(HHR15 with a conpound of formula XVII, R'-N=C
=0 XVI1 wherein Rl7a is as herei nbefore defined, for exanple under

condi tions d@Jcfarbestnpramds rdfe formuld [Ir i ewtticls tR? répresent2 GEMWR'HRE, conpounds

f f la |l Iin which R2 t -E-N 12NH2 ti f
Compound of  fuheRsRI® Tepreseae K alkocrl- 850 nECIC ORI h NOR e 3

di am de, f t o 25 .Cin th C . i tabl
coupl i ny agenSEERE & (DNEMEH, siioh s, somposd it PBERBOL T 1 dey - an
appropri ate | | t ; - | , a i tabl e
bgge (pel. g. t?ﬁg%céﬁza%‘?lﬁ% aﬁgiwggcﬁtgﬁ%ﬁﬁépﬁd]égﬁeni %(y.l’g. >

N, N- di met hyl f or mam de) R4\D!01/ 28992 PCT/ SEOVD1994 329 (n) for conpounds of
formula | in which R2 represents -E-N(H)C(NH) NH2, reaction of a conpound

of formula | whengin BH* represeaisrCseatkyl, -Eatyl2Eriets, <CE@QRYBurIQOR'Ss mul a
XVI 11, R230-C(z D XV . . i viat i f,
wherei n R?% F‘&@Mgt"éiﬁﬁsg%%i ?bi’ %ggllﬁ-a’r ﬁgﬁ%,c ﬁﬁg, IQﬁI’ Iﬁ/ﬁ’t, i—i’c%,té]gx;c? °

L' are as hereinbefore defined, for example under conditions described

hereinbefore (process step (a));

(D for compounds of formula I in which R?> represents

15 -E-NR¥)C(O)N(H)R'™, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XVII,

R%.N=C=0 XVl
wherein R' is as hereinbefore defined, for example under conditions
described hereinbefore (prncess step (c));

20 ' '
(m) for compounds of formula I in which R® represents
-E-N(H)[C(O)},NH,, reaction of a compound of formula I in which R?
represents -E-NH, with oxalic acid diamide, for example at between -10
and 25°C in the presence of a suitable coupling agent (e.g. 1-(3-dimethyl-

25 aminopropyl)-3-ethylcarbodiimide), an appropriate activating agent (e.g.

- l-hydroxybenzotriazole), a suitable base (e.g. triethylamine) and a reaction-

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



for exanple at between roomand reflux tenperature, optionally in the
presence of a suitable solvent (e.g. toluene) and/or an appropriate acidic
catal yst (wamnseetic acid at, for exanple, 10 nol % ; t oPCDSEMOIMNEoMpounds
of fornmula I in which R2 represents -4R', in which R13 represents

-C(OR16', ORI 6 @) . keac o] nd of
formula I i Ei/\/n t(éﬁ I@%&&en&g%@u\%th angorr%lg%!tid kf a Xl X,

R 3b-1L3 XI X_E g—lﬁ%NﬂgM—E ?readtﬁar@ﬁarecﬁnpdan@dif fonmﬂm)ﬁ?mtchotzz

-C(O N(RI ?a) RIT represents a |l eaving group such as hal o,

p- nrtrophenquesemmzaanhac&ﬁp@)mﬂorm ¥HL i dazole and R'', RI16b,
RI'a and R17b are as Jgerel nbefore defined, for | e at between -10 C
and refl ux terrperatuR O(F(’fmi)msence of ‘a suit -base (e.qg.

or gant & S0l VR Hargectey erAli easd WERGHLROC RS brsiptBRoep BBESRY OL0,
appropri at e)f % P4 t&@b&?'rbﬂ@cﬁﬂﬁ%ﬂﬁﬁtéhgemum optionally in the

1- (3-di net hy am no ropy 3-eth ar bodi 1 m de flor conpounds of
formula | ;pr ¥dehed oR2 suttablessoivent Ke.gr tol@ehed rahdRY ar® apprepriateeacidic H,

reduction of a compound _of fornula I in which R2 and R3 together represent
=0, in the matdyshieegcicetc acid ahtfpeexameple) HY b%)it and under appropriate
reaction conditions; for exanple, for formation of conmpounds of fornula I
in which R2 represents OH, reduction nay be perfornmed under nmld reaction
condi ti ofys id) ERSRIRIRICEE Rmladk inWEEHR? tbpilld (GROOR: REERFESC 01994 24
bor ohydride ‘& ppropr| ate organi c sol ve .g. THF); for formation

of conpoundseplesénty MI(@)R', n ('MO)GR‘?‘!ZorefE(@NQR HRAP, \ieactionn of hea conpound

is enantionerically enriched (or is a2 single en ntrorrer) at the chiral
centre to wsomp jof formla Hcin, whish J&: representy -G vty 8 comppound of
formula XIX,
Rl3b_L3 XIX

15 vr;herein R represents -C(O)R™®, -C(O)OR'® or -C(ONR™)R'™, L*
represents a leaving group such as halo, p-nitrophenoxy, -OC(O)R!®,
-OC(O)OR!®, -OH or imidazole and R'®, R'®, R'* and R' are as
hereinbefore defined, for example at between -10°C and reflux
temperature in the presence of a suitable base (e.g. triethylamine, pyridine

20 or potassium carbonate), -an appropriate organic solvent (e.g. THF,
dichloromethane or acetonitrile) and (where appropriate) a suitable

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

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

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



‘5 enzymatically (for exanple under conditions known to those skilled in the
art, such as in the presence of horse |iver alcohol dehydrogenase and

NADPH) or bywomiregenation in the presence of a suitable solcyiseqimppase
-(honpgeneous) cat al yst under conditions,known to those skilled in the art;

and for formatio conpounds of forrru?a | .in resents H is
reducti on may °8 ?‘éfa %PﬁE&néMH%HMFQIYe%V@&mOﬁE RO hown  to
t hose skilled PEH‘X ty t P.LSi Ng an
appropriate agg E.‘{‘ﬁ;?uc gas osﬁ}d?@z n&} ﬁ'ﬁ %ﬁgg\e\é?geﬂs%%;eq’o ﬁg g%l tabl e
reduci ng agentompotnd wmmm;denﬂ@ea%oiqﬁwmngmbﬁﬁ»dﬂ gie) and an
appropriate organic solvent (e.g. a lower (e.g. CL.6) alkyl alcohol); 15

(q) for conpochital céntieritoulwhith |lih2 \ibi attachal, r egduetiomt mapabe, perﬁmneldt ution of
a corresponding corrpound of formula | in _which R2 represents -OH, using an

appropri at & hsmﬂﬂ)ﬁé %WP{%“@CWQM@G%&%\% tp thoge; skillebin thepr esent s
compounds.of #0r AED 3 h A FER ”°é§éﬁ<{a§¢r sy Lol gehyeropersed o s .
1 o a5
01/28992 PCT/ HidihddehdGih) catalysOudder Rbhditidnikdowd Go RidseNskillédlin the axt;
and for formation of compounds of formula I in which R? represents H,
10 reduction may be performed either under Wolff-Kischner conditions known
to those skilled in the art or by activating the relevant C=0 group using an
appropriate agent (such as tosylhydrazine) in the presence of a suitable
reducing agent (e.g. sodium borohydride or sodium cyanoborohydride) and
an appropriate organic solvent (e.g. a lower (e.g. C,) alkyl alcohol);
15
(q) for compounds of formula I in which R? represents halo, substitution of
a corresponding compound of formula I in which R? represents -OH, using
an appropriate halogenating agent (e.g. for compounds in which R?
represents fluoro, reaction with (diethylamino)sulfur trifluoride);
20
(r) for compounds of formula I in which R* and R® represent H, A
represents -J- and B represents -N(R%)-Z- (wherein -N(R?) is attached to
the carbon atom bearing R? and R®), reaction of a compound of formula
XX,



HR2 wherein R, R, R3, RO, R4' to RO and J are as hereinbefore defined, -
with a conmpound of formula XXI, L2 Z GXXI R4 s wherein R4, G Z and L2
are as her WW&BMW2e defined, for exanple at el evated tenpeT/aEmnesge. g. 40C
to reflux) in the presence of a suitafle organic solvent (e.g.
acetonitrile); (s) for conpounds ofgoformula | in which A represents C2

al kyl ene and R2 10 and R3 g#@ge t = 0, reaction of a conpound
of formula VI, as hereinbe ‘'with a conmpound of formula XXII

O BXXIl GR4 wherein B, s hereinbefore defined, for
exanpl e at between ture in the presence of a

sui tabl e base (e.g. trieghyllam ne, | um car bonat e or

t et rabut yl ammoni u dr ox &d  an appro;ﬂ‘i‘aﬁé organi c solvent (e.g. a
| ower al kyl (e.g. " Cl/B)Jal cohol); WD 01128992 PCT/ SE00/ 01 26 (t) for
conpounds of 'f# in which RL represents -C(O XR7, -C(O N(R8)Rsd or
-S(0) 2R9, reaction (\f a conpound of fornmula XXIIl, OR41 R45 R43

R20

wherein R!, R?, R3, R%, R*! to R* and J are as hereinbefore defined, with a
compound of formula XXI,

2
/L
Z

XXi
G\ .

R4
5 wherein R*, G, Z and L? are as hereinbefore defined, for example at
elevated temperature (e.g. 40°C to reflux) in the presence of a suitable

organic solvent (e.g. acetonitrile);

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

hereinbefore defined, with a compound of formula XXII,
o)

=
XX

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

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



‘Raz Li 45 XXIlIl I~ : Raa LZ R46 N~Rla 5 wherein Rl a represents -C(O XR,
-C(ONR8)Rsd or -S(O2R9 and R5d, R7, R8, R9, R41 to R46 and L2 are as
her ei nbef or ewieéiasesd, with a conmpound of formula XXV, R2 pdidefwiibis B
-XXIV G R4 wherein R2, R3, R4, A, B and .G are as herei nbefore defined, for
exanple at 10 between roomand reflux {enperature in the presence of a

sui tabl e base (e g sodi um hydr ogencar bonat e or potassi um carbonate) and an

appropriate Ccoﬂg%oo [ e @{mxkds of
formul a | WhIC are 0X |sp|c#ne ni gfggﬁ lléhgi er-"%re%i'{‘ﬁ;lvatlves

oxi dation of t¢0 (R“m%@ndsm),kmbaawnobﬁuacmﬁdmwftbfmﬁlaxmlespondl ng
conpound of formul a in the presence of a suitable oxidising agent (e.g.

nCPBA), for exanple at QC | n esenc®'bf a suitable organic sol vent

(e.g. dichloronethane); undsgef formula I which are C,,
Sgﬁi n whi chotihe al kyl group is

al kyl quaternary ammoni ug
attached to a oxabi spi di ne /[ SEOQ/ 01994 27 nitrogen,

reaction, at the oxabi spi dithe nit gen, gﬁcorrespondl ng conpound of
formula | with a conpound of fornula, XXV, -

s  wherein R" represents -C(O)XR’, -C(O)NR®)R* or -S(O),R® and R%, R’,
R%, R’, R* to R and 12 are as hereinbefore defined, with a compound of
formula XXIV,

Re

R3+A—NH2

B
- XXV

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

organic solvent (e.g. acetonitrile);

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

suitable organic solvent (e.g. dichloromethane);

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

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



wherein Res represents Cl alkyl and L4 is a | eaving group such as halo, 5

al kanesul fonate or arenesul fonate, for exanple at roomtenperature in the

presence ofWQM/28M3r opri ate organi c solvent (e.g. NN-di nerbystwmnoneai de) ,

followed by purification (using e.g. #PLC) in the presence of a suitable
i

. i g. #PLO in the | ble
o anot ner  JaFRREat clrarford of i GlsbispRisd i RRNE" OFF, Bn Bl 01 or V1)

i ntroduct i oRkoftipoRii o forfMIET it al didhpouid of Yol OEXYS to the aromatic ring
usi ng techni ques well known to those skilled in the art (e.g.

chlorination). 15 ConpouRdSLbf fornula |1 nay be prepa®XNVby reaction of a
conpound of formula XXVI, 0 45 . RA3 R41 R44 RA6 RA2 N-H XXVI  H wherein
R4l to RR arherein Ri2reprasedisoCe, alliyl a8d L vis 2hleaving esoumquelt a3 Balgul a 20 Vi 1|

as herei nbefgre defined, for ampl e. as_descri bed herei nbefare, for the
synt hesi 8 of? Hﬁgd5far?%§ﬁ§‘?9?2‘?’ fPBFB%‘BB@ at ropm, fgmper ,elflﬁh? he case of

conpounds o \Mgﬁ? | : & nts -OH or
N(H) RL4, wh Fées?fﬁ%éﬁaﬂl Asppa' %glrﬁ%%'fegélgé@gh%heg;&wtktlﬁgf({:onpouaa of
formula I X i@ﬂdmdebyllpﬁfiﬁbﬁidixe(dsmgde.fgf HPIGRiptiR preseitecsfl Heditdbde ei nbef ore
25 for the synthesis of compounds of fornmula | (process step (e)). WO

01/ 28992 PCroUReBiamoviden@®.CoNHOASY: of formula |V may be prepared by
reaction of a conpound of formula Il, as hereinbefore defined, with a
conmpound of fornmula XXVII,

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

to those skilled in the art; or

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

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

XXVI

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

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



‘L'"-C(O-L" XXVII wherein L is as hereinbefore defined, and in which the
two L' groups nay s be the sane or different, for exanple at between 0C
and reflux weomessure in the presence of a suitabl e base pca/sgonn1994

-triethylam ne or pot assi um car bonat e) d an appropriate organic soI vent

(e.g. toluene rorre e ounds of. fornula V|
prepared by re(g%t‘? %m% @Wgy}%ﬁm %fnug?lgp?fﬂ@f
defined, with for
exanpl e as descrlg g ’herein ‘%@%@ or twh‘éﬁﬁs%?ﬂ‘?’ﬁg%‘?@eo orrpounds of

formula I (process StepL(—@Il\?-LOF in the case of cyppwnds of formula VI
wherein R represents ~CONHR8, with a 15 conpound of formula VI, as
her ei nbef or e didiereind,’ is as hereinhefare defided andrindvhitle the twieLbgmups mayhe

Formula vi 1wl G ame; op: SRR, fof CPRRIDIa i Reptyenl RACrR Aoty
I i-vel f XXVI
her ai nbef or ¢ dEPPHRRe JR; p piRfcd 3 BreofafRIBa"Te 8 AluyBllbe b oy

defined, for ?igrﬁir's;uﬂlﬁx garb é)rhﬁlf‘iu%ip?éa %E@ani@&olv&ﬁte(é%”fohfé%bsox‘)f

conpounds of alV, followed b ction of the | t ant
i nternmedi ate \Aii(tlﬂoramethme)md of formula V, as hereinbefore defined, for
exanpl e as descri bed hereinbefore for the synthesis of 25 conpounds of

formula | (process step (b)). Conpounds of formula VIII may be prepared by
standard tech ex npounds f forrrul VI ch: WO
01/ 28002 PET/ S48 Ef%‘-‘?‘gw@mﬁ@&ﬁ&&?ﬂ‘@ af %P%%’é‘f‘ﬁ

coupling a corp i r conpound
o117, S L i g St M .
hereinbefore defined, for example as described hereinbefore for the

synthesis of compounds of formula I (process step (a)), or, in the case of
compounds of formula VII wherein R! represents -C(ON(H)R?, with a
15 compound of formula VI, as hereinbefore defined, for example as described

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

Compounds of formula VII wherein R' represents -C(O)XR’ or
-C(O)N(R®R* may alternatively be prepared by reaction of a compound of
20 formula XXVI, as hereinbefore defined, with a compound of formula
XXVII, as hereinbefore defined, for example as described hereinbefore for
the synthesis of compounds of fennula IV, followed by reaction of the
resultant intermediate with a compound of formula V, as hereinbefore
defined, for example as described hereinbefore for the synthesis of

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

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

example, compounds of formula VIII in which:



5 wherein R2, R3, A, Z and L2 are as hereinbefore defined, and the two L2
groups nmay be the sane or different; or (2) B represents -C(O N(R20)- may
be prepar ewdmsssapl i ng a conpound of fornula XXl X, N RpEragtaiieesdR4 10
wherein G R4 and R2 are as hereinbefgre defined, to a compound of fornula -
XXX, L5-C(0O),:\( R3) - A- erein L5, represents a suitabl.e | eaving
group (e.g. (lbﬂﬁg}éﬂﬁ?ﬁeﬂé %‘5%)%(‘35' g p]lgg\p,are B}goé)q_ugﬁggea i r%ef ore
defined; in bot g, &R%E u : oy [ T t hose
skilled in the isoart. %'C%yrjr%oun S or? %‘?‘m g&\%ﬁdﬁx}%i ch A rﬂegr esent s
-(CH2) 2-, R2 anB3PAIQhoth represent H B represents -CH2- and G represents
CH may be prepared by _ reaction of _a conpound of fornula XXXA, XXXA R4 WO
01128992 PCT/ SE00/ 01¥4Z-CBRB+ALY R4 as i s her KXNBlore defined, but

referably conprise ' e_ ortho- or para-direcLi sybstitutable
gr oup, sé)éh a?ﬁ’?&?’@iﬁ %’f#jgé{,&,aﬁfli} %ﬁ%&gﬁe egqlﬁg?&é?%gﬁi‘ar‘ﬁe IF’-‘?"'il’JedeI -Crafts
acyl ati on condi fg@%ﬁg’%ﬁﬁ%@és%@&?&%“ on of the resultant

i nternedi ate ( process); (ii) conversion of the
term nal hydroxy group to an appropriate L2 group; and, if necessary,

(2) B represents -C(O)N(R*)- may be prepared by coupling a compound
of formula XXIX,
. R
H\N/

XXIX

N

4
10 R

~ wherein G, R* and R? are as hereinbefore defined, to a compound of

formula XXX, _
L>-C(O)-CRHR?)-A-L? XXX
wherein L® represents a suitable leaving group (e.g. -OH or halo) and
15 R?, R3, A and 1? are as hereinbefore defined;

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

art.

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

reaction of a compound of formula XXXA,

@ . XXXA -
R4 _



‘(i1i) conversion of one R4 group to another, all of which steps may be
carried out under conditions that are well knowmn 10 to those skilled in
the art. Conmauwbsesaf fornula VIII in which A represents Chcasghdiibszne, B
represents a direct bond or Cl4 al kyl en?0 R2 and R3 independently ;
represent H or_,Cl-.6 kyl royi ded en A.represents Cl al kyl ene an
15 B repr esent'HeLell; ﬁg?%l%ggr&}n\ﬁﬁg’rﬁrfif%@b Bt preferably camprises 4, single -
represents B rﬁ;&@ﬁ-ﬁg bl of r a: B, Hal
XXXB R4 mhe?ej;rtrlﬂpl—éqrbéaergr esent SP?’(SJor 0, 'ecgﬁ%gﬁbﬁéﬁgé‘mrﬁ%& vlv{(%goﬁg 4 is as
her ei nbef or e d@hydiidé uider stasdxi®@ FeiedeloCrafiaradylation‘catiditidms3 follovwld-byM ~ XXXC
20 Bb Aa" wherein Rea and R3a represent H or Cl.6 al kyl as appropriate, Aa
represents . &di r eeductiomof dhe @Gesultant liptermediatB(whichr amynbe @ teosstept bond or
Cl, alkylene, and Hal, R2 and R3 are as hereinbefore defined, or with a
vinyl magfesi um hBF9SE%): for exanple at between -25C and room t enper at ur e

25 in the pre ce . S I i l)_salt (e.g. anhvd ZnBr2), an
0 01/ 28505 Pl Seefivsigtof 48 t%b’ﬁ%’%"&%’@’ %%PPBM(‘%’? approptiate } s, 0!
Ni (PPh3)4) and a I‘Q@d:,tifﬁ&eggaej,t organi ¢ solvent (e.g. THF, toluene or
di ethyl ether), followed by: (i) reduction of the resultant internediate,

in the presendii)of cenversiemaf ene Rbgmap toandthergne- Lewi s base conpl ex (e.g.

borane-dinmethyl 5 sulfide), an appropriate solvent (e.g. diethyl ether,
THE, or a ni &llpfavhigh sieps may be carried out under conditions that are well known

10 to those skilled in the art.

3-

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

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

S,
R4

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

hereinbefore defined, to a compound of formula XXXC,
2a  R3a

XXXC
. Hal——-Mg\Bh - P
wherein R* and R*® represent H or C, alkyl as appropriate, A? represents
a direct bond or C,, alkylene, B represents a direct bond or C,4 alkylene,
and Hal, R* and R® are as hereinbefore defined, or with a vinyl
magnesium halide, for example at between -25°C and room temperature

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



(11) oxidation of the resulting borane adduct with a suitabl e oxidising
agent (e.g. sodiumperborate); and (iii) conversion of the resulting CH
group to aWa®™/2839%up under 10 conditions known to thosePERSEDOY9 n t he
art. Conpounds of fornula VIIl in whigh A represents a direct bond or Cl.6

or G156 al i fve e ”?iﬁﬁ%&iﬁ%’ﬁéﬁ?ﬁ@ 6t %Rﬁsﬁﬁédﬁ‘ﬂﬂi”%@%%ﬁbhénéfprese”t "

conpound of , gﬁn@ , FoR6Wed b represents a
di rect bond Cl 6 al Kk ene represents a d)rrect bojrr\g or C .2

al kyl ene, agy Reﬁedamibﬁf ﬂlea'eaﬂtahenmmindim emcthépmﬁnce)ofasultaiﬂen nal al kyne
equi val ent thereof, with a conpound of fornmula XXXB as 20 herei nbefore
defined, for exaberage uﬂtleborgllg-g&m&j base aromplex| (e&d boraspidimedyl condi ti ons,
such as Heck condi ns (for n,the uitabl e

pal | adi uf cat al y%%lhg‘ast"é‘m wfmﬁng?!mtz(%ﬁd dé‘%flo efrhgiﬂ'fn A6y for

exanpl e at betwe 6 reflux tenperature in the presence of a

sui t abl e sol vent DVF, dinethyl ether, 25 toluene, water, ethanol
or mxtures ﬁ)her@ﬂ&;luowdfqm réQRingYborané hcdmaenmcaes‘ntabmomwingarl ate base
(e.q. trrethyl amne)), or, where the reaction is r carried out using a
term nal al kyne, agmdéﬁgcmdmlmrpgrhmatdl,tandns that will be known to those

skilled in the art (for exanple at.between room and rzeflux WD,01/ 28992
PCT/ SE00/ 01 §idid ‘302“’%’ r°§t ﬁ‘r‘i e BEPe 1520, Ofp H0dE ent (e. g.

THF, DIVF di et anal or mxtures t hereof), an
&ﬂduﬁ}ngg&mt Pam neg gﬁoptrﬁ

appropri gte base onally in the presence of a
suitable catalyst (e.g. a copper salt such as copper(l) iodide)), followed

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

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

or C, alkyl and G represents CH may be prepared by coupling a
15 compound of formula XXXD,

Rgsa
XXXD
HO-_5e B

wherein A® represents a direct bond or C, 4 alkylene, B represents a direct

bond or C,, alkylene, and R and R* are as hereinbefore defined, or a

terminal alkyne equiv;xlerxt thereof, with a compound of formula XXXB as
20 hereinbefore defined, for example under standard metal-catalysed

vinylation conditions, such as Heck conditions (for  example in the

presence of suitable palladium catalyst system (e.g. Pd(OAc), and o-

tolylphosphine), for example at between room and reflux temperature in

the presence of a suitable solvent (e.g. THF, DMF, dimethyl ether,
25 toluene, water, ethanol or mixtures thereof) and optionally in the presence

of an appropriate base (e.g. triethylamine)), or, where the reaction is

carried out using a terminal alkyne, under coupling conditions that will be

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



*5 by: (i) hydrogenation of the resultant al kene (or al kyne) internediate,
for exanple in the presence of a suitable supported pall adi um cat al yst
(e.g. Pd onwaeumsmr Pd/ C), for exanple at room tenper at ur BCT/SE0HINI4

. presence of a suitable solvent (e.g. ajhower alkyl alcohol, such 10 as

met hanol ); and (ii) conv lon of th P p der

condi tions k‘f’?&&ﬁr%%ret Nb?@gsﬁfF'ﬁ“&E ?ﬁat w%.sogﬁgﬁ%sq%&{f gmngr aVill in
which the orodseuly) Clebifor( Ribludite, " GidiS CBitanol! Sor (abhirés | there@y, ban ! epar ed
by reaction of a correspbndi ng tonpouhd o formula VIIIl in I ch the group
- A- C(R2) (R3) - dppropuiite trsé Se.g( dikthylathine)i drd oplicrally| imetherpresenceiofga st andar d
mal oni ¢ ester synthesis, followed by: (i) reduction of the resultant

i nt er nedi at e; suitable catplystotevgr 8ioopper salhsucte asicoppertl) dodide))g folewed an
appropriate L2 group, 20 both of which steps may be carried out under
conditionsSthBY: are wel | known to those skilled in the art. Conmpounds of

formula VIII }. | r e r-enr - N( R20) -
(in which |at {lgr%?é?aﬁgﬁ gf?lgécg%s% @kggécgar}ba&lﬁﬁleégﬁ %‘F@%ﬁggr@ﬁg R2 and
R3), Grepresents i titpreSEiieadea 8itd1¢ Suppited palkigiunt eatalysRy be
prepared by coupling conpound of fornula as herei nbefore defined,
to a conpound of fegniPdoXOCHLORar RA/Cy, forRzXampléattroom @perature in' WO

01/ 28992 PCT/ SEQCQ 01994 33 wherein A _represents Cl. ?cyf‘l kyLene egld Z, R20,
R2 and R3 are as the presence of a suitable solvent (e.g. a lower alkyl alcohol, suc

10 as methanol); and
(i) conversion of the OH group to an L? group, under conditions
known to those skilled in the art.

Compounds of formula VIII in which the group ~A-C(R*)(R*)-B- represents
15 —(CH,)s.;- may be prepared by reaction of a corresponding compound of

formula VIII in which the group ~A-C(R*)(R?)-B- represents —(CH,), ;- with

diethylmalonate using standard malonic ester synthesis, followed by:

(i) reduction of the resultant intermediate; and

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

to those skilled in the art.

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

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

R20
| >< XXXE
OH
H’N\z Ac””



her ei nbefore defined, for exanple at el evated tenperature under conditions
well known to those skilled in the art, followed by conversion of the

hydr oxy gr Si@owv289®n L2 group under conditions known to tirossemimddked i n the
5 art (for exanple, where the L2 group,is p-toluenesul fonato, the :

B3
conver si on be Garried out. by tio t npbhe i igernedi ate hydroxy
conpound anﬂﬁ%’%meﬁ?ﬁﬁ?@n@wcﬂﬁ‘gﬁﬁﬁeﬁ’n 'h prgse ri%)f aggs%fi tabl e base
(e.g. trietjoyliabliof) défiied2f gy aé&@em@ﬁeqmgf ESMdRhGEEt hane) ,
and optionally 1n the presence of a suitable Catalyst (e.g. DVAP, for

exanpl e at iwelbdmowantd tHosa nskillédar whevart| efolowédobywecodversioh adfi the t 0 nmass of
the internmediate hydroxy conpound). Conpounds of formula VIII in which A

represents chydiroxycgrobp taiank? group undexgonditions Bnewp te these skilled imthgl ky| ene and
G represents N may be prepare by couplin conpound of formula XXXF
G R0 S RAThARDF ExaTmpls, PLietss the o sl i PROERe RIS o8 coHers of

formul a XXX . LB e~ k0. R a direct
bond or Cl1 M%Fﬁlgwﬁk&cﬂ%%%%a%?@%@YMS relr nbefore

defined, fOfanﬁX%&&h@néawfémcéﬂlmé e the Fresence of a fsaitable dba¥efe.gvi th a
a

strong base suc s butyl “lithiumor phényl lithium (e.g. at -60C, in the
presence of triethylaminsjolandnan appropriste Bolvent f(elgl odichloramethane) iand of t he

deprotonated internediate to a conpound of for (e. at -65 O in
the presenceRsiongllysin the presencs, Qféh?rm?glﬁé’ﬁ t %’bm&mﬁ%ggz
PCT/ SEOO/mOlgt?e[tlween 0.1 and 10% (w/w) (e.g. 1% (w/w)) relative to mass of the

intermediate hydroxy compound).

Compounds of formula VIII in which A represents a direct bond or C,
alkylene, B represents C,, alkylene and G represents N may be prepared

15 by coupling a compound of formula XXXF
CH,

XXXF
R4
wherein R* is as hereinbefore defined, to a compound of formula XXXG,
Rz R3
XXXG
L~~ge 2t

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

formula XXXF with a strong base such as butyl lithium or pheny! lithium

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

by addition of the deprotonated intermediate to a compound of formula

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



34 Conpounds of formula VIl in which A represents C2 al kyl ene and R2
represents -OR13, in which R13 represents Cl1 alkyl, -E-aryl or -E-Het6 may

al ternati vel waa/2peepared by reaction of a corrpound of forw&gmmbg“ as
-her ei nbef ore defi ned, W|th a conpound o formul a XXXl , s 5

examp o at R“bﬁ‘ere' : eﬁrﬂwﬁhﬁm%@ wﬁ R, fediepiL ﬁ@ﬁ”%&%?it are

in the prese € t u Nat
appropriate ril an| c 'S0 v’ @CH% r%??sgrrlltlslt%?‘rﬁlaﬁ?ﬂ rﬁ l\t/z\’/gdgb@étgggser si on of
the ester 10 fauaﬁian@eleetp'repﬁrearb)L?eaeﬁ@wrbf(d aombmﬁia b2 forems I8, &jsnbef ore

defined), under conditions that ‘are well known to those skilled in the
art. Conpoundbsrmﬂbefmrerdnﬁned Xvittey compounsbof forimula XXXy dance with techni ques
whi ch are known to those skilled iy the art. For exanple, conpounds of 15
formula I X in which: (1) B represgnts@Q CH20 and Y represents 0 may be
prepared by reaction of a conpou of{ formula XI, as hereinbefore defined,
with a conpound of formula XXX8T R OR® - O 20 wherein R3 and L2 are
as hereinbefore defined, for exanple at elevat QQx}errper ature (e.g. between
60C and reflux tenperature) iG

\

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

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

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

15  formula IX in which:

(1) B represents -CH,0- and Y represents O may be prepared by
reaction of a compound of formula XI, as hereinbefore defined, with

a compound of formula XXXII

R3
e o0
20 ©

wherein R and L? are as hereinbefore defined, for example at
elevated temperature (e.g. between 60°C and reflux temperature) in

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



the presence of a suitable base (e.g. potassium carbonate or NaOH) WO
01/ 28992 PCT/ SEAR/ 01994 35 and an appropriate organic solvent (e.g.
acet oni tri WO #/289%0| uene/ water), or as ot herw se descri b®aT/SES004 pri or
art; (2) R3 represents H B representg a direct bond, Cl4 al kyI ene S

-Z-N(R20) -, -Z- ) " v ol o as

represents ClL. 4§g Ky ene ér[? Meségr onla% om earl ng F\%Q and Y
represents 0 ”B!fol’ﬁ@nepﬁ/@@%r Qﬂa?w{eﬁdlséfdbwh&ﬁ xatmppm@zbm of formula XXXII1A
or XXXIBB, Br O Ba R4 R4 XXX ['A XXXI B to wherein BI
represents -Z'-N(R20), -Z - S(O) or -Z3-O (in which groups Za represents

a direct bond or Cl 3 al kyl ene attached to the car bon atom earing R3),
and B, R4, @oR’crepigsentsar, B represents, o ﬁ@%eﬂ’%d 11‘-40ra &Rl e at

bet -15C t th d
bet ueen 31 ang%éfﬁ%’%an?@@)gp%%m%‘%l} Do Bl e, R Ao, '
Fol loved by an gt Shnpleds iiitied 875 cifbo et K3k

|nterrred|ate roomterrperature In the presence of a
sui t abl e base (ey gepresentsa@s may bapepuzéd byareduetiom ofrao pompoendogani c

solvent (e.g. acetonitrile 20 (3 represents a direct bond, C 1,
al kyl ene, - Z- N( formula mmmo- (in which, in each case, the group

Z represents Cl.4 al kyl ene Br

Yy BN

Br
G\ R4 G\ R4
XXXUIA XXXiiB
10 wherein B* represents -Z‘-N(Rz") -2:.-8(0),- or -Z*-O- (in which

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

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



- attached to the carbon atom bearing R3) and Y represents 0 may be WO
01/ 28992 PCT/ SEQCQ 01994 36 prepared by oxidation of a conpound of formula

XXXIVA or  Xg8%i¥aeezR3 ga gb --""Y R3 G G- R4 R4 XXXI VAoRSEhWResdher ei n
. R3, R4, Ba, Bb and G are as hereinbefore defined, in the 5 presence of a

swtabl e oxi dising agent ((e,g. nCPBA), 3¢ or exarrpl e by refl uxi ng in the

presence of a surprc-mmd cbyg@mdaugmwfem CP@PQ“ﬂdch e} e (4) B
represents -Z-O ich group Z represents 4 alkylene to attached to
t he carbon atom * R3, and Y represents -N(R14), wherein R14
represents -C(O OR 6b or -S(O 2R 6¢, may be prepared RY cyclisation of a
conpound of fornmula XXXV, /Zb O X'~ N(HRl4b L2 R3 Gd,~ R4
wherein R14b represents - 6b or -S(O 2Rl6c, Zb resents '

B2 BY

_ R3
\ QA
R¢ R4
XXXIVA - XXXIVB

wherein R3, R*, B?, B® and G are as hereinbefore defined, in the
5 presence of a suitable oxidising agent (¢.g. mCPBA), for example by
refluxing in the presence of a suitable organic solvent (e.g.

dichloromethane); or

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

by cyclisation of a compound of formula XXXV,

o N(H)R >
L2 R3
XXXV
G\ N
wherein R'® represents -C(O)OR!®® or -S(O),R!*, Z° represents
15 C,4 alkylene attached to the carbon atom bearing R? and R?, R*, R'®®,
R G and L? are as hereinbefore defined, for example at between
0°C and reflux temperature in the presence of a suitable base (e.g.
sodmm hydroxide), an appropnate solvent (e.g. dichloromethane,
water, or a mixture thereof) and, if necessary, a phase transfer

20 catalyst (such as tetrabutylammonium hydrogensulfate).



s Cl4 al kyl ene attached to the carbon atom bearing R3 and R3, R4, R16b,
R16¢c, G and LZ are as herei nbefore defined, for exanple at between O0C and
reflux tenfPeH289% in the presence of a suitable base (ePgT/SEWHIM¥mM

hydr oxi de), an appropriate solvent (e3g. dichloronethane, water, or a

as Lot T abut ARG of PIE R ok, B "PGRESY) Bh3 Sl emERc RS 55

Conpounds Ofco%x@biﬂds%ﬂoﬂ}lab?sdé[ forekesipiepracess Siep&(a) iegd)).on to conpounds
of formula I ee, for exanple process steps (a) to (e)). Conpounds of

formula XIV may be prepared by replacenent of the -OH s group of a conmpound
of formula | in which R2 represents -OH with an L2 group. under_conditions

that are knd&empoyndsnof forowila XJY may theeprepared by orepRGEEDL ST MerH a xv in
of T or mifa 0 G oA, of BREWIY i Snich §PRERGelS 081 ihcih 7 7 Forpound

XXXVI, R26S - - kvl | (whi ch
b AR e RBGw, RPRESERIen e atky] of aryl (uhic

two groups ubstituted by one or nore substituents sel ected
fromC, -4 alkyl, halo and nitro), for exanple at between -10 and 25C in

t he presence of a suitable 1s_sol vent ééa.g. di chl oronet hane), foll owed by
reacti on wi tGompovods b fernyde X¥ ingwhich E sepresentson direct;bordyMaynbeizi de), for

exanpl e at between anbi ent and refl erature .. e ce of an
appropri at epé?ﬂaﬂpy (r@c&pnrq%,@ cﬁ?‘ﬂ%‘f’%?ﬁ %ﬁﬂ B@W gasrﬁg{eg‘%‘ base (e.g.
sodi um h%drqéﬁﬁﬁg%ﬂﬂ#‘(?ﬁnd Px of formula XV may alternatively be
prepared by reaction of a conpound of formula VII, as hereinbefore
defined, with a conp@®H¥StO)Cl formula XXXVI1, E NXXRVE L2

wherein R® represents C,., alkyl or aryl (which two groups are optionally

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

nitro), for example at between -10 and 25°C in the presence of a suitable
15  solvent (e.g. dichloromethane),I 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 sol\;'ent (e.g- N,N-

dimethylfoﬁnamide) and a suitable base (e.g. sodium hydrogencarbonate).
20 Compounds of formula XV may alternatively be prepared by reaction of a

compound of formula VII, as hereinbefore defined, with a compound of

formula XXXVII,

XXXV

R4



B XXXV I G R4 WO 01/28992 PCT/ SEO0/ 111994 38 wherein R3, R4, A B, E G
and L2 are as hereinbefore defined, for exanple under anal ogous conditions
to those deswoiopessoherei nbefore for the synthesis of conpeonssneisssor ml a
.1 (process step (d)). s Oorrpounds of fO{)ITU| a XX may be prepared by renoving

an optionally  substit ed’(ﬁego &Fﬁegﬂ)egr @%ﬁh&ﬁge’gﬁﬁlgt ecting)

a correspondl W ereln,
- N(R20) C( O OCH ei nbef ore
defi ned, for ﬁ&%ﬁgloéb‘ﬁ%‘go?ﬁggoﬁ‘gﬁl Ong \Aﬁ@h&lgr e%ﬂb%(%*?gﬂft%h teﬂégiéi lled in

the art. fl’@ﬁﬁﬁ] Qbfta-ﬁﬁmpg;%ésﬁs dhe prepared by reaction of a
conpound C?or , Ras X U -N XXXVIl1l Rai R45 wherein

t he wavy bonds i ndicate optional E-, Z- or mxed E- and Z- 15 geonetry

about the double bonds, and R a and R41 to R4§ are as .herei nbeth
def i ned, \Apthﬁmp@nn@m fommpla XK cmay, hecprepared iy gemeying an opuqmally o o

rrercury(ll) ac f or. exanpl e ,at in the
presence of aﬁ“ %%P?%@XXF ﬂ?’@ %W?éﬁgﬁg%ﬁ?g% W%ﬁa%g t he
conver si on of r apgups, 20
wherein L2 |sc6IIB %Iﬁgﬁﬁgﬂr&qumﬁ?g B un e%ex{éécj)%ltlong)k%%n to those
skilled in th?ep?ééent’sfp,rwmmflk@ an(hltalne as deecinbefore definedp fers example odo,
under conditions which are known to those skilled in the art.
10

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

of formula XXX VIII,
R42 R46
44
re— N R XXXV
R43
=3 R4

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

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

25 Compounds of formula XXIII may alternatively be prepared by reaction of

a compound of formula XXXIX,



reaction with iodine at between roomand reflux tenperature in the presence
of a suitable solvent (e.g. chloroform water or a mxture thereof)). r 25
Conmpounds wfodieesal a XXl 11 nmay alternatively be prepar edrOpsemmedoy on of a
compound of formula XXXI X,” WO 01/ 2899¢ PCT/ SE00/ 01994 39 O R41 R4s R42
HO XXXI X HO R44 R4A6 N-Rla whergin Ryagand R4 to RA6 are as hereinbefore
defined, with a I eagengsst Il cofivert the two -OH functionalities to
L2 groups under conditl t hgeR*?skil |l ed, i the art. For exanple,
this conversion may b&0s he case of ounds of formul a
XXI' 1| wherein L2 represeh® | or B¥ ¥ronmo or iodo, by reaction of a
conmpound of forrmula XXXI X with R& sui tEb-IR& hal ogenati ng agent (for exanple:
tri phenyl phosphi ne or bi s(di phenyl phosphi no) et hane conbi ned with the

hal ogen (e. gvhepéiaR'NandR* o0RI agd hs hereidbefdpe definl; with a reagentlae base (e. g.
i m dazol e) and a suitable io solvent (e.g. dichioronethane, ether and/or
acetonitril o¥ill ¢anvesxtapwe QH Ginctionalisies ita IS groups Ganden condgives 20( 10),

iﬁ?ﬁ;:i ni’ﬁi:vf BowR, BORoRR R eoRT. T R i FplesuoH h&?ﬁﬁﬁf&:ﬁet nane
conbi nod wi PRATE TS e i B RRAGE EA KT Wil febRpgl | 7 02ES oF

conpounds ofchldré) bRéhid oPibdld, by eatlich 6La tEaBpGERANS Fobula XRKEN Wwighat e or
al kanesul fonate (e.g. p-toluenesul fonate, 2- or 4-nitrobenzenesul fonate,

met hanesul f @anasuitable ogenating agent (for example: triphenylphosphine or
bis(diphenylphosphino)ethane combined with the halogen (e.g. bromine or

iodine)) in the presence of a suitable base (e.g. imidazole) and a suitable

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

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

20 arenesulfonyl or alkanesulfonyl derivative (e.g. p-toluenesulfonyl chloride,
4-nitrobenzenesulfonyl chloride or trifluoromethanesulfonic anhydride), in
the presenée of a suitable base (e.g. triethylamine, pyridine or N,N-
diisopropylethylarﬁine) and an appropriate organic solvent (e.g.
dichloromethane or acetonitrile).

25



‘trifluoromethanesul fonate), the conversion may alternatively be achi eved by
reaction of a conpound of formula XXXIX with an appropriate 20

ar enesul f onywom/n2s#92anesul f onyl derivative (e.g. p-tol uenevairiSaamio

-chl oride, 4-nitrobenzenesul fonyl chl orjﬁ:e or trifluoronethanesul fonic

anhydride), i t he presgnce, o suitabl e base (e.q.. triethyl am.nne,
pyridine or N mmm@%sfmmé#h@} B@?%??Fda‘ﬁfﬂ‘%t}?’? thezeql} GB¥ie <ol vent
(e.g. dichlo Byl urdo 92 PCT/ SEQQ 01994 40
Conmpounds of i’gﬁ}u‘%&zﬂwc‘?’gﬁg@lﬁ%ﬁ?ect ﬁ%‘?“.{a\%’?ﬁ ve thereof) nmay be
prepared froma correspondi ngﬁ“go und ofRforrmula XL, O Ra, R45 R4s Rae

L2 XL L2 R44 Ras NCH or B E derkéative thereof (e.g. where the
protecting group is an ?2 £ a is ag hereinbefore
defined), wherein Ra" to Rl . herei nbefore defined, with

ammoni a (or a protected der¥ativ - r@ruoi (e.g. benzylanmine)), for
exanpl e under conditions described her ei nbfore for the synt hesi s of

compounds of (o Sk LB ReEra R SRaCE U, W CTRMRUS el O
e, cor e gonsioguabe ien R RNy sty AR o TIRS il e

L? are as hereinbefore defined, with ammonia (or a protected derivative

thereof (e.g. benzylamine)), for example under conditions described

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

10 Compounds of formula XXXVII may be prepared in analogous fashion to
compounds of formula XV (i.e. frpm the corresponding alcohol).

Compounds of formula XXXVIII may be prepared by reaction of a

compound of formula XLI,
R4z R4s
R4
H—nN . XL
R43
15 Ré1 R

wherein the wavy bonds indicate optional E-, Z- or mixed E- and Z-
geometry about the double bonds, and R* to R* are as heréinbefore
defined, with a compound of formula III in which R! represents ~-C(O)XR’,
-C(ONMRHR* or -S(O),R®’, wherein R*, R’, R® and R® are as
20 hereinbefore defined, for example at between -10 and 25°C in the
presence of a suitable base (e.g. NaOH, triethylamine, pyridine or
potassium carbonate) and an appropriate solvent (e.g. ether, water,

dichloromethane, THF, or mixtures thereof).



H-N XLI Ras 15 Ra Ras wherein the wavy bonds indicate optional E-, Z- or
m xed E- and Z- geonetry about the double bonds, and Ra' to R46 are as
her ei nbef o0 018992ned, with a conpound of fornmula I i nPENVSEd/0R4
represents -C(OXR, -C(ONRB)W or,S(O2R9, wherein RSd, R7, R8 and R9

are as 20 h ed Ie at he 0._an 25C|nthe
presence of %ng ggltsuéq xab&%adﬁ ﬁ‘m\ﬁg Ie Sli}“indl e?or

pot assi um c%hgagﬁ@},fmuﬁmproprl ate soI vent (e g. ether, water,

di chi or onet ha THF, or mxtures thereof). WO 01/28992 PCT/ SE00/01994 41
Compounds of fornmula XXX X may F@e ¢by reaction of a conpound of
formula XLII, R42 44 R46 RI N XL R41 R45 wherein the wavy bonds

i ndi cate optlonal R, S or mx =~ and S- 5 stereochem stry at the
asymmetric carbon atons,gand a and ‘R¥ to R41 35§ as hereinbefore
defined, with water, for exanphe at garveen roomand reflux tenperature in
the presence of a suitable cata e.g. a protic acid such as sulfuric,
met hanesul fonic or trifluoroacefi (d, gp acidic ion- exchange resin such
as Anberlyst(r) 15 or I\laflon(rj241 W s acid such as 1o ZnSO4 or Yb(IlI1)
trifluoronethanesul fonate or a base such as sodi um hydroxide or -

t et r abut y| aiWherein the 2ok ibonds lmhcmmpupnalaRe Soloremixede Ry . andTEIF vvat er,

THE vt o)) SEFEBEREIY AL i oh st 20y 4 Fod BECBRY arc

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

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

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

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

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

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



- presence of a suitable phase transfer catalyst (e.g. Triton(r) B). 15 The
reacti on nmay be advaht ageously be perfornmed using conpounds of fornmula

XLI'1 havi ng woatikseesreri c (or di astereoneric) enrichment atpefhi€eon@idos al
- centres identified above. The use of sugh enantioneri caIIy (or

di ast ereoneri cal | nri.gched .c f formula fOI‘ITB.tIOI‘] 20
of conpounds ¥ Q@Mé&%@mm %tﬁgsglﬁya?ﬂeg H%dnﬁ)

proportion of o‘ﬁ&ib&h ci s-isoner (| e. the
conformation %‘? conpounds o Sirn?rh § etrp(r:@gd above). Those skilled
in the art will appreciate that such an |ncreased proportion of cis- isomner
may be retained in the conversion of conpounds of formula XXXI X WD 01/ 28992

PCT/ SEQQ' 0199The 4€action avaypelsadse advantageously )pxtfbhnedansing reosnpoapdswént ual |y
lead to a higher yield of compounds of formila (via. prgcess step (t)).

fThe rleact i on yomppuld XEIhL whereim B arrpsessnts SEPLBr ﬁ%a w@pmgn Formspreses of 5
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benzenesul fonnﬁhogbénylatszarmﬂxmeﬂyt)he They aeagf sublt ripgsubstiased on of the
io resulting conpound of formula XXXI X may be nade nore strai ghtforvvard

(e.qg. requi rub@zmsylfansdudcrw@mfeédn%h@fq thg@dvm&@pgpmaaont dhe in a

;:(?(IrTE;JndrR?;m orjr% @%Sé(iygél seﬁi m%%ﬁgm‘?‘ff forrrul aeélxxxa%{: Eand
T5or i e (. ORI JHRs RIS ke Sl Aok ) ¢ %PQ"&E&@‘P W or epar ed

in an anal ogmmnﬁamhlmfcﬁmulacm(mm&sed)fwd eompband$of fommiaehmembef ore

defined (i.e. frome g.
and XXTII), removal of the -S(O),R® group (allowing its replacement with

another R’ group) may be made more straightforward (e.g. enabling the use

15 of milder reaction conditions).

Compounds of formula XI. may be prepared in an analogous fashion to
compounds of formula XXII, as hereinbefore defined (i.e. from e.g. the

corresponding diallylamine)

20
Compounds of formula XLII in which the substituent R** has the same
identity as R*, R* has the same identity as R*® and R* has the same
identity as R* may be prepared by reaction of two or more equivalents of
a compound of formula XLIII,
T .
%R‘f’ XL
25 R4

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

stereochemistry at the asymmetric carbon atom, and R*, R®, R* and L2 are



correspondi ng diallylamne) 20 Conmpounds of fornula XLII in which the
substituent R42 has the sane identity as R41l, R44 has the sane identity as
R43 and R'weoem/28492 sane identity as R45 may be prepar edPtBl;lSEwaw4 on of two
or nore equivalents of a corrpound of43f ormula XLII1, R43 LZ R45 XLIT| )

R4l 25 wher gj I &ﬁg R and S
st ereochem %Eg‘ﬁb%@éy%%ﬂ{émarbﬁq c car %ﬁ'ﬂfg gﬁ]ﬁaancfn%%do%ga % and L2 are
WO 01/ 28992 3fGY SE00/ 01994 43 as herei nbefore defined, with one equival ent

of a conpound of formula XLIV, RlaNH2 XLIV wherein R' is as hereinbefore
defined, for exanpl eRx‘f‘NHQtween room and s ref| KLEenperature in the

presence of a swt bI e basem%§ an al k net al rbonate suc& as cesium
car bonat e, é‘&ﬂﬂm ésr@ﬁ(hﬁé f%?@ﬁﬁ?ﬁlii PHGWPlelqtt Q08 AR py | ani de)
an appropriatg s Ivent acetoni tpil e, THF,
t ol uene, “waff %E"Wﬂeﬂ gtpﬁarg%p?e Bgﬂﬁi%%%%ﬁgk?g P%(ailﬁy%r Eence of a
phase ”ansfcsfboﬁéﬂeas}xaﬂs éesé chf] I ¥bothm iy dnEidy, SHARIA hyared opr | de) .

cl ude sodi um hydr

Preferred bases In oxl de an preferred solvents include

wat er. The Hfigtdain Gilsopropytimede)a gmoapprypriste fsolvent (e.gi atetomitrilopy NJA- of f or nul a
XLIV wherein R' represents -S(O 2R9 (e.g. wherejn RO repr?)zents optionally
substi t ut ed dpnethylfqrnmde,a s gpluene.f I‘!ﬂi?fo[:m'ermxmfgﬂ hafbphenyl

4- bronophenyl ﬁ m N¥ieP presgxlm’e of a phase transfer catalyst (e.g. tricaprylyl-

10 methylammonium chloride). Preferred bases include sodium hydroxide and
preferred solvents include water. The reaction is advantageously performed
with compounds of formula XLIV wherein R'* represents -S(O),R? (e.g.
wherein R® represents optionally substituted phenyl, such as 2- or
4-fluorophenyl, 2- or 4-chlorophenyl, 4-bromophenyl, 4-methylphenyl,

15 4-methoxyphenyl, 2- or 4-nitrophenyl, 2,4,6-trimethylphenyl). The use of
such ring-substituted benzenesulfonyl derivatives may have the advantage
that purification of the resulting compound of formula XLII may be made

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

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

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

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



- 15 4- et hoxyphenyl, 2- or 4-nitrophenyl, 2,4,6-trinmethyl phenyl). The use of
such ring-substituted benzenesul fonyl derivatives may have the advant age
that purifi opdopmenf the resulting conpound of fornula XLIRCHSBA/MEBdE
.nore straightforward (e.g. requiring onky a sinple recrystallisation step).

20 Conpounds ﬁfg l[pergétfgﬁl gtgpg(#ﬁ\ll\sgfgp‘g{?ﬁgsicvg{m%{% gﬁ’/{e %r S Edut QPahLer in

this way in t sence’ o n order I rect, "one-pot"

process provi gieBshce of @ ¥BitibéipRdse ftfinBler samdlyad. X. Such "one-pot” reactions
may be carried out, for exanple, by using a biphasic reaction mxture

conprising a solution of XLIII and XLIV in an organic solvent 25 (e.g.

tol uene), and an aqueous solution of a base (e.g. .so iug}ﬁgydroxidf).
Al t er nat i vel yCompeungd§ueb formunlaye{Idh Baving Snapggmens ¢ Of CFOMEEC! on of the
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m Xt ures my f)e carri e presence of a suita phase transfer

catal yst. Conpsmpsimddif fornuk! XKL 4s hereinbefors defined)thaving(enantiometier eoner i c)
s enrichnment at the chiral centres identi f4i ed above may be prepared by
reaction of aewrighmsnhat the carbopatom 3o which-R* Ascattachesh Eh@SQF@-ﬁ'qdelé,thW th a

d of f |11 . h ' f def.i ned, havi ' [
i chent . at S RALL ARG, gk g BURIAS, oROTE Sf BE JSBA RSB EPY | o | n
the art m’ltlh r ekg@ﬁo{apgﬁt&é‘g Lokgg.fh(‘)_‘?é)%rmre of the isoner(s) required

for iof oratron to ‘tonpoun ormula |I. Conpounds of fornula
XLIl may alternatively be prepared by reaction of a conmpound of formula
XXXVI'1'1, as hereinbefore defined, with a suitable oxidising_agent.

Sui t abl e condCoinpogndsef formela Xl anayoaltarnasivelyebe preparedhypreectiqnsof@act i on at
P NCH AT R S
’ oxidising agent. Suitable conditions for this oxidation include, for example,
15  reaction at between -25°C and reflux temperature with a suitable peroxide
or peracid (e.g. hydrogen- peroxide, zerz-butyl hydropefoxide or mCPBA),
optionally in the presence of an appropriate solvent (e.g. dichloromethane,
r-butanol, nitromethane, toluene, water, or mixtures thereof), a suitable
catalyst (for example a protic acid, a Lewis acid, or a metal complex
20  capable of forming a peroxide adduct, such as methyltrioxorhenium(VII) or
a combination of sodium tungstate and (aminomethyl)phosphonic acid),
and/or further appropriate additives (for example: in the case of oxidations
carried out with methyltrioxorhenium(VII) and hydrogen peroxide, a basic
additive such as pyridine or pyrazole; and in the case of oxidations with
25  sodium tungstate and hydrogen peroxide, a phase transfer catalyst such as
methyltri-n-octylammonium hydrogensulfate). Particular embodiments of
this oxidation are described in patent applications EP Al 0 380 085 and WO
98/33786 Al, the disclosures in which documents are hereby incorporated

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



optionally in the presence of an appropriate solvent (e.g. dichloronethane, -
t-butanol, nitronethane, toluene, water, or mxtures thereof), a suitable
cat al yst (WOQ0128Weple a protic acid, a Lewis acid, or a persEcommpl ex 20
capabl e of form ng a peroxide adduct,4ssuch as nethyl tri oxorheniunmVIiIl) or
a conbi nati ivHﬁéxI S O x ] hent c.. aei d),

and/ or furt%g?ggb%?‘gprl aft éﬁhgd%}?l}dﬂ\}@gﬁ(é@ﬁeg%ggrﬁpc{%@pﬂ%?%e C eé%aof

oxi dations convdrsienl of te cunipbufid o YorulOL XXXV tod d0rhpoukd bf Ryhgigen
peroxide, a basic additive such as pyridine or pyrazole; and in the case
of oxi dat i oXX¥IX havbereinbefone tefimpd: aThis zeattion grocpeds iar theicdtalysad phase
transfer catalyst B su tg as nethyltri- n-octfyl anmoni_ um hydr ogensul fate).
Parti cul ar e gptermegiage gempeund of fammauladdeli bed i n pat ent
applicatioons EP Al 0 380 085 and WO 98/33786 Al, the disclosures in which
docunent ¢ are hereby incorporated by reference. Wien the oxidation is
carried out g Poﬁﬁdd” ok lpp ; lt4/8 9&oxide! / 45

cat al yst andcdihter, 8§Zﬁ§%glgdi nen?ﬁ](;@lt etQ%etg@tla?oon |né/:o vesag%ll%%gne pot "
conver si on ddentital eqnpwherd R 4mdr RF| are>ao¢\idedtical) may deppteparedf by or nul a
XXXI X, as hereinbefore defined. This reaction proceeds via the catalysed
hydrol ysi s &¢actipe of gt comaaypd of foanya Jalllrasthereinbefora defined, withpwunds ™ of

formula XLIL in i ctq, t hﬁat epoxi de chains are not identical (e.g. where
R4' and R42 SATROYN,: 0% 1gHH JQ?Y’ may be prepared by reaction of a conpound

of formula XLIII, as hereinbefgpe @ inech with a conpound.of fornula XLV,
842 p RA6 '~ RLI' NR XLV 10 T Nhe wavy bond indicates optional
R-, Sor mxed R and S
R1a——N XLv
\H

10
wherein the wavy bond indicates optional R-, S- or mixed R- and §-
stereochemistry at the asymmetric carbon atom, and R, R, R%, and R%
are as hereinbefore defined, for example under conditions described
hereinbefore for the synthesis of symmetrical compounds of formula XLII.

15
Compounds of formula XLV may be prepared by reaction of one or more
equivalents of a compound of formula XLIV, as hereinbefore defined, with
one equivalent of a compound of formula XLII, for example under
conditions as described hereinbefore for reaction between these two

20 compounds.

Compounds of formula XLV may alternatively be prepared by oxidation of

a corresponding compound of formula XL VI,
Raz2 R46

74

: R4
N XLvi
AN

H

R12




‘stereochem stry at the asymmetric carbon atom and R a, R42;_Rao, and R46
are as herei nbefore defined, for exanple under conditions described

her ei nbef or e W@#1/2802 synt hesis of symmetrical conpounds of dcatgidsmesi! | -
-1s Conpounds of formula XLV may be prepgged by reaction of one or nore

equi val ents of, : “quwl?ﬁf r L1 V: ergi nbef.or efi , With
one equi val entw%efagn@lgrrpo a""%ﬁ @*%ﬁ?a@‘ﬂ“ﬁfﬁf %&Mf‘i Ig'n ‘Teﬂ

condi tions as ggemetrybgkbupethe! a&gﬁ@r&,{dgrarf@qgti Rz bg“%ﬁ& Rimegpe t 20
conmpounds. Compounds of forrmula XLV may alternatively be prepared by

oxi dati on of hareinbeferepalefined dormpexanplef uider Mebmditiond!  asRharditfefdre R18 - N
R a XLVI H W) 01/28992 PCT/ SEQQ' 01994 46 wherein the wavy bond indicates
optional E-, gescgjbediforthesynthesis of copepawads of fosowda XRE. doubl e bond, and R a,
Rte, R' and R46 are as hereinbefore defined, for exanple under conditions
as hereinbéfore described for the synthesis of conpounds of formula XLII.

dehyarative cySTIHURAS of Fthult 30 uaS FlspL e PrendfifT NVBRRER M By vy v e

R2 XLVI1 2 Raskydriivdcydfision of compound of formula XLVII,

Rﬁ'o RS s

R—N N-A R2

Y-8 g

R)27(<R46R"
HO R* G@ .

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

XLVH

10

defined, for example in the presence of a suitable dehydrating agent (such
as: a strong acid (e.g. sulfuric acid (e.g. concentrated sulfuric acid),
methanesulfonic acid (e.g. anhydrous methanesulfonic acid) and the like;
1s an acid anhydride such as acetic anhydride or trifluoromethane-sulfoniz
aphydride; P,0; in methanesulfonic acid; a phosphorous-based
halogenating agent such as P(O)Cl;, PCl; or PClg; and thionyl chloride).

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

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

25



G1l 10 wherein A, B G R, R2, R3, R4 and R41 to R46 are as herei nbefore
defined, for exanple in the presence of a suitable dehydrating agent (such
as: a stromp@aeew2(e.g. sulfuric acid (e.g. concentrat edPETSEMNI94 aci d) ,
met hanesul fonic acid (e.g. anhydrous gethanesul fonic acid) and the like; 1s *
an aci d anhygyi £t i SRt QF elett osul fonic
anhydri de; %gq?ﬂfsungﬁu ?1%’%3 H)a?i ?%ﬁgﬂ%gt gﬁgggﬁ%égﬁg’?g%gg@% ogenating
agent such agp (i@ Céflux Roigbravird 6l the relevanthsobvent systemy iod dijigher Thas
cyclisation process may be carried out in the presence of a suitable 20
organi ¢ sol \pressusisesk systemvis employed)enCleagly; appropsiatedreaetions figwes edant | y

‘react chemcally with, or signif.icant ive rise to stereochem cal changes
in, the read€agton @PWBHE%@&%‘@@WBA’% Vet s¥§tﬁﬂi¢%§r‘?ﬁf§°§q &rise to

other side r | fer.r koel: i C

hydr ocar bspnswﬁg%&%{}%?%%ﬂntg ﬂ%{rt aggpg%e@%e%ééb&@%%égggb% OO’ 01994 47
This cycli sajut gesP ity Bedet@minad foutinelythyotie skille@ peysoned tenperature (e.g.
up to the reflux tenperature of the rel evant solvent system or higher if a
pressurised systemis enployed). Clearly, appropriate reaction tinmes and
reaction tenperatures depend upon the solyent systemthat is epployed, as 5
vel | as the ¢UBRPQUIGE SOf ﬂfm‘&lﬁeggs‘gé Yy e ‘@"Eatgﬁé g%"f I‘HFP?@dtg})be f ormed,

but these term r ' he skilled person. Conpounds of
iy U SRy 8 Homnie YT

formul a XLVI prepared by reaction of a conpound of
formula XLVI 11, R42 ORRasRIwJ—RB .
.R'—N Ret XLvii
R43
R4 R4

10
wherein the wavy bonds indicate optional R-, S- or mixed R- and S-

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

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

Compounds of formula XXIV may be prepared as described herein.

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



"R41 R45 10 wherein the wavy bonds indicate optional R, S- or mxed R and
S stereochem stry at the asymretric carbon atons, and Rl and R4' to R6 are

as herei nbef waowbsdsizned, with a conmpound of fornula XXV ascriseigiesef or e
-defined. This reaction nmay be carried o at between roomis tenperature

ey
and the reflux_ t er re of an olvent.that.is.enployed. Suitable
sol vent syst er@aﬁ%&twﬁi eb_@"ﬁ#ﬂéé‘?ﬁ‘ﬁ%‘# Hggub%%§t@0%@| ‘Sﬁﬁ{epa&}é‘{‘bns,
whi ch system sffQidhifpolifids &f fopnbiaCRfll ¥ react chemically with, or
significantly give rise to stereochenical changes in, the reactants or

product once forned, or significantly give rise to other side reactions. 20

Preferred sol vent systens include | ower alkyl alcohols (particularly
primary al cohdlhe formgtion of germpgunds of iformaula yKIL WII: inay be edserbeperfformader , | VS,

For m x%g Hipenc oombpiasa ok S bR N ci Bevinio's casiomns : i”%igz or i a
. ' 2
;(hgll l)lgy n?\nyt het%%@g%ﬁfé@i%gtr fageﬂgé ﬁ@ﬁ%ﬁ\/\%‘f%r@?‘i‘?ﬁn ?I'SH{%HQ)?& epar ation

of conpounds ofhef GisBUbR sich! -enditPonicRicABy o@r Olias 11 -PI Fﬁﬁmgda XLVI |

may be al so be performed s using conpounds of ftormula XU avi ng
enanti oneri c (compouidssof foromuia KEVIHNn the fermatidn bfieompourdls ofefotmhaa
fore. The _use of such enantionerically- (or

i dentified hereinhe 2 .
di ast er eoneri c’&k?ﬁ?‘ﬂéhﬂ%‘ﬂ%éﬂv@éﬁﬁ%ﬂ%gwtﬁ@F@Rﬂfﬁob@f/ﬂlelPrp atigdolf or mat i on

o opor £ 1 onftor 1t AR f e 4"k 25 R00tR. BRI Rt B fostaighe”
trams-form wayelsatios, leadiag %a%%axf};i@@%&?ﬁpouﬁd%fﬁ%k@’la leading to a

hi gher yield of conmpounds of f The *format 1 on conmpounds of
formula XLVII is preferably carried out

The formation of compounds of formula XLVII is preferably carried out

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

XLVII is more preferably carried out using compounds of formula XLVIII

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

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

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

Preferred compounds of formula XXIV include those in which:
G repfesents CH;
A represents a direct bond;
25 B represents a direct bond;
R? represents H or C, 4 alkyl;
R’ represents H or C, 4 alkyl;



usi ng- conpounds of formula XLVIII in which R represents Rh, wherein is

R a is as hereinbefore defined. The formation of conpounds of fornula XLVII
IS nore prNGetesdy carried out using conmpounds of fornmul aciskdolieesi N Which
R represents -S(O 2R9 (e.g. wherein k9 represents optionally substituted
phenyl, suclpeag 45 onophenyl ,
4- et hyI phenyl sﬁg{ﬁﬁx{:}l en?ﬁoaﬁg}%otp&f %lh?ro ,gﬁ or %%

2, 4, 6-tri metgrylpsh especially@- of dpfhiord) nyormmhsu-bnmﬂ 4pimemyl )2,4j8-ef erred
corrpounds of formula XXIV include those in which: Grepresents CH A
represents driiethylt4-methexy, os2-Rr4pitdsent s a direct bond; R2 represents H
or C,_6 alkyl; R3 represents Hor C .6 alkyl; i WO 01/28992 PCT/ SEOCQ 01994
49 R4 is absent or represents one. to three halo met hyl, methoxy or nitro

groups, &Sp t hyl ,
2,4, 6- t [ rreqtﬁth"¥4%r‘%.e ’ho@HSiﬁ%i}g "%F - tro %%ﬁb{‘)ﬂﬁ] oundﬂg
surpri si ngl fonhérﬁhsmgmrs prTRRuUds Wh ddar ds lof FofmulaOXIT), 2hed this
process (i.e. via conpounds of formula XLVII), the enployment of

derivatives eniplrﬁymemlof deérivativesi of fomnula KL VIHpinewbich SR'Reepresentg. R¥herein R

represents optional ly-substituted.be sulf yl, as descri bed
above), and (%n?‘&heéﬁmlﬁe @E%C%PPU%’HT@ Wmtﬁa ege;&*egy ssHElhaFo as those

deser ! bed 0ahen T4 bl APl M SR SHY Bl 0L

benzyl anjgneak \tR6seddeibedl Atwe),l Riay diave the addadtase hﬂt I faPihe CrREE RNt Of
that/those group(s) wth ot her' R groups, and/or

compound of formula I, the presence of the R™ (e.g. S(O)ZR") group and/or

Cl’

the benzylamine-type group allows for direct and facile replacement of
that/those group(s) with other R' groups, and/or

R2
R)_}\ AB(
B
Rs

15 fragments, as appropriate, for example by employing reactions that are akin
to “deprotection” reactions (see below), and subsequently performing
coupling reactions (see, for example process steps (a), (c), (d) and (e)). We
have found, if that benzenesulfonyl derivatives of formula XLVII, and
benzylamine-type derivatives of formula XXIV are employed, subsequent

.20  replacement steps may be made more straightforward (e.g. enabling the use

of milder reaction conditions).

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

employed as intermediates, useful in the manufacture of other compounds



-RA B G- R4 15 fragnments, as appropriate, for exanple by enploying
reactions that are akin to "deprotection"” reactions (see below), and

subsequent | %@ a{/dg962m Ng coupling reactions (see, for exang@gsHIORSSS Steps
.(a), (c), (d) and (e)). W have found,si f that benzenesul fonyl derivatives

of formula XL .and .. benz m ne t der,i s, _of or |V are
enpl oyed, subgéc#i%rﬂl n2’(9nrep o@@sp § ('Sﬁﬁaa&g tr éﬂfsite?al ht f or war d
(e.g. enabli NGy, l{aé& Fﬁ% thr&act ion conditions). In this respect,

n ﬁe |nvent|

certain conpol on may further be enployed as

i nt er nedi at esg! y?i‘éséhtsl-sm)gk*’ rieEiacR Urepresénts optionatiyrsubstitdeed phenyl0 1/ 28992
PCT/ SEOQ0/ 01994 0 of the 1 nvention. Such conpounds include, but are not
linited to csuchoasnd?- of #Adluonophenyl,n2whorc m-cmropbgty@,s ehbromaphenyRo,

wherein RO represents o tlonally SubStI ut ed phen S as 2- .or

4-f 1 uor oph&ny mejhyahenx ’cﬁTlB‘FtB ‘bPB iggﬂmﬂhenyl ,

4- met hoxyphen trlnethyl phenyl and,
especially, ﬁ@%ﬁﬁfﬁé&%e%%g&ﬁ?@%& Al | represent H G represents

CH A represeRt%q{@mq regmq{ ‘to B represents a direct bond;, R2
represents H or CL.6 al R3 represents Hor Cl1.6 alkyl; R4 is absent or
represents ong tepr&sélllteEH;al o, nethyl, methoxy or nitro groups, especially

2- or 4-fluoro, 2- or 4-chloro,_ 4-brono, 4-nethyl, 2,4, 6-
A represents a direct bond;

10 B represents a direct bond;
R? represents H or C, ¢ alkyl;
R3 represents H or C, 4 alkyl;
R is absent or represents one to three halo, methyl, methoxy or nitro
groups, especially 2- or 4-fluoro, 2- or 4-chloro, 4-bromo, 4-methyl, 2,4,6-
15 trimethyl, 4-methoxy, or 2- or 4-nitro.

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

20 R‘is absent; and/or

R’ represents unsubstituted phenyl.

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

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



is trinethyl, 4-nethoxy, or 2- or 4-nitro. Conpounds of fornmula | that may,
in particular, be enployed as internediates include, but are not limted
to those | WO#28992 R2 and R3 both represent H 20 R4 i spPabSEain99and/ or RO
represents unsubstituted phenyl. Fursiher, conpounds of forrmula I in which: -
R4l to R t6 gl nt H 2s R represents straight- or branched-chain
Cl-4 al kyl (lf‘r%pfe%éliftgﬂgl kyl, such as nethyl) termnated by C(O R5I or
-N(H)c<o)mwmpragamam,mmemnmm;amyﬂmerepresent straight- or
branched-chain C2_6 alkyl (e .5 al kyl, such butyl (e.g. _t-butyl)); R2
represents B cwpr@:‘qents\/\tfz-()l-Z’ZBT@ZL GCTZSEC@!M@E}X lager W@ grewpsesrifs H . A

P (i’ wiikasher o Ehs ciiin grest hearing RS bnd I, b RGP R eI ot om
beari ng I;Z &?ﬁmg%dcéﬁyfeﬁg esents Cl1 al kylene 5 or Ilnear C2 al kylene); G

represent’s ’single cyan group in the para-position relative
to B, may @réﬁ-%ﬁmbm@ process which conprises the steps of : 10 (1)

renoval of the -SO2R9 group froma conpound of formula .1 in which Rl
represents R3Sk 2RQle oyanogrouRin the paes-position pelativetol B, substltut ed phenyl,
R4l to R46 all represent H G represents CH, both represent direct
bonds, R2 arﬁ'éPYRl?Fli’rﬁH%"ﬁ@rWéqul%eSSr@HF’EEQ‘HP“Ws&ﬁe@fp%o | kyl and R4 is absent

or represents one to three 15 halo, nmethyl, methoxy or nitro groups,
especially 2- or 4-fluoro, 2-
10 (i) removal of the -SO,R® group from a compound of formula I in

which R' represents -S(O),R®, wherein R® represents optionally
substituted phenyl, R* to R* all represent H, G represents CH, A
and B both répresent direct bonds, R? and R® independently
represent H or C, ¢ alkyl and R* is absent or represents one to three
15 halo, methyl, methoxy or nitro groups, especially 2- or 4-fluoro, 2-
or 4-chloro, 4-bromo, 4-methyl, 2,4,6-trimethyl, 4-methoxy, or 2- or
4-pitro, to provide a compound of formula II as hereinbefore
defined, in which R* to R* all represent H, G represents CH, A
and B both represent direct bonds, R? and R® independently
20 represent H or C,4 alkyl and R* is absent or represents one to three
halo, methyl, methoxy or nitro groups, especially 2- or 4-fluoro, 2-
or 4-chloro, 4-bromo, 4-methyl, 2,4,6-trimethyl, 4-methoxy, or 2- or
4-nitro, for example using standard deprotection conditions (e.g. in
the presence of a standard deprotecting agent (such a hydrohalic
25 acid (e.g. HBr, especially concentrated aqueous HBr) or a reducing
| agent such as LiAlH,), at or above room temperature (e.g. at

reflux) with or without the presence of a solvent;



‘or 4-chioro, 4-brono, 4-nethyl, 2,4,6-trinethyl, 4-nmethoxy, or 2- or
4-nitro, to provide a conpound of formula Il as hereinbefore defined, in
which R41 t oWNB/28¥R represent H, G represents CH A and BdrskEbvmeqr esent
-direct bonds, R2 and R3 independently 2§ represent Hor Cl_6 alkyl and R4
i s absent or re : y 0j. tar 0
gr oups, especp?rl y%—eat?)?%g(-ﬁﬁ geospig%xﬁgc_o r @Wg?%?ﬂa -brorréccﬁl-a% hyl |
2,4,6-trinethyl, 4efrfohmiy, I a® hefeinbefore’ Géfined, Oin WhivholRe Hprérenat andar d
deprotection conditions (e.g. in the presence of a standard deprotecting
agent (such a hydr stnaighte Qﬁ%auicheq-chgn Ops ,alkdpéegalCys alkytesuchtasd aqueous

HBr) or a reducin nt such Lj , at_or _abaove_ roomtenperature
(e. 2} at reflux) gW FW?FEth¢®)g}%QEnW(@Q@P”véﬂtWh}cgpvbgaOl/ 28992
PCT/ SEQ0/ 01994 52, (i bl ' ltant ¢ Qun f.formula ||
with a com%ound o?'idf Icl)iru;'r,uﬁ]ggllS f%q‘&?n@i rﬁ@?@{qﬁ%ﬁaﬁﬁ- 8«5?‘?@8@3?&@%% R
represents strai r h haj | 4 kyl, such
asp methyl) term gsal%(gldqué?q@gR%y%rgi}él\lll( g”g‘l@q%%y'oé?’ﬁf’@mq%%ﬁ°%a¥5 and
RLOb i ndependent | ycomapowmsderaf $armmilghl -inowhiclanRherbpedsents 62aight-aloy! (e. g.

C3.5 al kyl, such butyl (e.g. t-butyl)%, to forma conpound of fornmula | in
whi ch R “represent trabched-¢hain Gy Hk¥hc§ei- Chai rlicla suchy|as( anethylr]. 3

| kyl h ] O < COR 10b,., d
R b 10 enenaonoinudt B "EEPRDY ot Mpl QiR % R T g 1
(e.g. C34p alkyl, indesdhdeptly reprBsetit strai Hfsﬂr)ﬁram%ﬁ-éh‘agﬁé%ggﬁry(%ﬁ esent H,

G represents CH A and B both represent a direct bond,
i ndependent |y repr@sgalkyHl such Glifyla(elgy | r-tangl))\VRY g0 FS @il repfesenicH, €gent s one

to three halo, nethyl, nethoxy or nitro groups,
represents CH, ‘A and B both represent a direct bond, R? and R3

independently represent H or C,¢ alkyl and R* is absent or
represents one to three- halo, methyl, methoxy or nitro groups,
15 _ especially 2- or 4-fluoro, 2- or 4-chloro, 4-bromo, 4-methyl, 2,4,6-
trimethyl, 4-methoxy, or 2- or 4-nitro, for example under conditions
described hereinbefore (see e.g. process (a)), e.g. in the presence
of a suitable solvent (e.g. water, a lower alkyl alcohol, acetonitrile,
or mixtures thereof) and an appropriate base (e.g. sodium

20 ' bicarbonate or potassium carbonate);

(iii) removal of the
R2
R3+ AX
B
R4

fragment from the resultant compound of formula I to provide a

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



15 especially 2- or 4-fluoro, 2- or 4-chloro, 4-brono, 4-nethyl, 2,4, 6-
trimethyl, 4-methoxy, or 2- or 4-nitro, for exanple under conditions
descri bed W& @2893f ore (see e.g. process (a)), . e.g. in tRETSE@®aaEe of a
suitable solvent (e.g. water, a |owerssal kyl al cohol, acetonitrile, or

m xt ures thereof 2 pgopr e de. odigtl 230 Rétgds bonat e or
pot assi um car bong %)efﬂe(l Il Fg‘ﬁoélgpﬁo@heéﬁzgm%’ A" K S & 45f r agnent
fromthe resul t apgrmieneduby CO)RFTU6R INEDCGIOIORYL, aR*25ambnRSbind of
formula VII in which R represents straight- or WO 01/28992 PCT/ SEO0/ 01994

53 branched- chai independently yepreseng straights el bapnchedrehain €; ol 1(§-£. t er i nat ed
by C(O RSa or -NH) C(Q Ob, Rya an b ind ently represent

strai ght- or bra —hgﬁybﬂ%m 1de.g K’?’Ft@éﬁz @I.‘& ﬁc'g&gﬂg@@{e?{args&%n butyl (e.g.
t-butyl)), and r u r appropriate
depr ot ecti on cont t%}gar@ﬁgs%aﬁﬁ'%g%ﬁé%%@q Eéﬁggbgsr’egﬁetﬁcgeof a
supported pal | adh*ﬂ]’ogé‘ﬂaﬁbﬂ% theCpfeserddé/ 63 a Suppofsd paliadivin lcarmyst enper at ur e
in the presence of a  suitable solvent (e.g. "a |ower al kyl alcohol, such as
ethanol)); and 1¢e.gi PY/Q)efioxt examplé at heom demperature do tipo preserde ooz mul a VI |
with a conpound qf fornoula VIII _ as hereinbefore defined,. in ich R2
represents H or Suijablersolyens (¢.g o dawera allQ-ﬂ?‘Pgs%‘ﬁllés agoRk1a0de or | near

C2 al kylene, B represents -Z-, -Z-N(H- or -Z-O (in which latter two
groups, Z is attached to the carbon atom bearing R2 and R3, and 15

represenfes @k)al kedefite opthel reffifint éempound Gf@imule VHRYIES & tompbithdnd
of formula VIII as hereinbefore defined, in which R? represents H
or OH, R’ represents H, A represents C, alkylene or linear C,
alkylene, B represents -Z-, -Z-N(H)- or -Z-O- (in which latter two
groups, Z is attached to the carbon atom bearing R? and R®, and
15 represents C, alkylene or linear C, alkylene), G represents CH and
R* is a single cyano group in the para-position relative to B, and L?
represents, for example, arenesulfonate (e.g. toluenesulfonate), for
example under conditions described hereinbefore (see e.g. process
(d)), such as at between room and reflux temperature, in the
20 presence of a suitable base (e.g. potassium carbonate) and an
appropriate organic solvent (e.g. a lower alkyl alcohol, such as

ethanol).

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

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



R4 is a single cyano group in the para-position relative to B, and L2

represents, for exanple, arenesulfonate (e.g. tol uenesul fonate), for

exanpl e undewomanstior i ons descri bed herei nbefore (see e.g. PCOSE®®19%d) ),

.such as at between room and reflux tenggrature, in the 20 presence of a

sui tabl e base o s S 34 r ' I C

sol vent (e. g.arz%eqagrvx\%dr)g{é'kﬁ%@ghggfﬁéﬁﬁﬁgg&h@gﬁ%ﬁ?&ﬁ? ee%f(iiiilgtlﬁgd person

wi || appreci vbRilted bidedlesi red, the above steps may be 25 perforned in a

different order to those that stated above, to provide the relevant

conpounds of formula I. For exanple, steps (iii) and (iv) may be carried

out prior to steps (i) and (ii). Alternatively, steps (i) and (iil) (in

ei t her or der ) Thtaprosest ofsraking) theceomppounds of @ﬂnﬂhaﬁgr@@“{mﬁn Pher order)
r

Steps. ar e for PbmEE kil and X0 G2 b, Gpfincs RIHGR XEVIDSHEY, [0 e

steps are de

Ui & compounds AF e advaagl A BRBBIRIA ring G By e e et spi 0 ne

Vi a conpounds o advant age that oxabi spi di ne
ring systenms fERéregsotiandmettiody desenied i eipes prioarartieamd)dpartieslarlybed in the
prior art, and, particularly, avoids the use of mercury-containing
conpounds ( t hasoidsy thel usei of samereyry-pentaipingicernpennds f(thesshyceliminating yhe ont ai ni ng

waste). This prqcess offers a i o convenient s thei.'.c route to ke

oxabi spi di ne POABEHMSL taxg. émrsw-cqaxt%l?@ge?(#@- p fb‘fe@??‘?ﬁ %@ertsh% ni trogen
atonms. Furt he ' aye. t e MG

conpri si néé t%déxvggfg ?2& ?%(ergfpt)ré]ggné tggﬁlﬁ%par eg&?ﬁbﬁlgigécﬁapne, rr%re

conveni ent |y, diffebertialipfitectionaat iti\Bitroges atonishan when prepared in processes
described in the prior art. Compounds of fornulae IIIl, V, VI, X, XI,

XU, Xvi, XVIl, XVIII,
Further, this process may have the advantage that compounds comprising

the oxabispidine ring may be prepared in less time, more conveniently,
15 and/or at a lower cost, than when prepared in processes described in the

prior art.

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

starting materials using appropriate reagents and reaction conditions.

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

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



CXEX, XX, XX, XXV, XXV, XXVII1, XXVII, XXIX, XXX, XXXA, 20 XXXB, XXXC,
XXXD, XXXE, XXXF, XXXG XXXI, XXXII, XXXITTA, XXXII1B, XXXl VA, XXX VB,
XXXV, XXXVWO28992XLI 11, XLIV and XLVI and derivatives Poesemnigare either
commercially available, are known insghe literature, or may be obtai ned :
ei ther by anpéREntusifg tOhnRfueS WHERnSIAS & IRRE RAfeliin. the'arPY Fepnventi onal
synthetic 25 procedures,; in accordance with standard techniques, from
readi | y avaidxample, hydrmoxyimay betenvested to alkogy aplnybmiagtbe hadogenated and
reaction conditions, . Substituents on the aryl_ (e.g, phenyl), and (if

appr opr i at e)torgive halopbenyd, nitgg guay de reducedniso givesamip, thadd magyeibs nay be
converted to.pi%er clal ned WO 01/28992 PCT/ SEO0/ 01994 55 substituents

usi ng techni%i? %thyﬂ?o\ﬁﬁ-to those skilled in the art. For exanple,
hydroxy mmy be converted to al koxy, phenyl nay be hal ogenated to give
hal ophenyl, nitro may be reduced to give am no, hal o may be displaced by
cyan, etc. Xherskilkedi persoh will 880 appieciate fat piiRCstiidard Bgbstinint @ps st andar d
substituent or functional group Interconversions and transformations

Wi t hi n cer t duinpctiopalngrowp sinterconyvensions landi kansformatibns owithin ceerpaiminds of

oy vy ol e VAo MRl RSB o 0 o
et ques, Chtiple! SHoRE fab S8CtiBed B KidiRET ol YRR MAMNAORY 00 1
t he process majebetonvededitokado. t he functional groups of internediate

conpounds nmay be, or nmay need to be, protected by protecting groups.
Functional groups which it is desirable to. protect include hydroxy, am no

20 andcar byl Lol SHbe” BenRo S5} 0SSP S Y o "1 0

mixtures using conventional techniques. -

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

or may need to be, protected by protecting groups.

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

C,. alkyl or benzyl esters.



- trialkylsilyl and diarylal kylsilyl groups (e.g. tert-butyldinethylsilyl,
tert- butyldiphenylsilyl or trinmethylsilyl), tetrahydropyranyl and

al kyl car bonyo ogigeszps (e. g. nmethyl - and et hyl carbonyl gr omEI)SEoGeiveabl e
. protecting groups for am no include baszyl, sulfonam do (e.g.

b | f ] d b I
enzenesul | Onpgy G)ecroaha YapRisofoR Or TaAIRAA] grobpt iRy bale bty car bony

or benzyl oxy Suita protecting groups for am dino and guani di no
i ncl ude benzyd aftey aay lof tel readiont ssépsalescribied diereingbeforsups for carboxylic acid
include .6 alkyl or benzyl esters. WO 01/28992 PCT/ SEO0/ 111994 56 The
protection and deprotection of functional groups may take place before or

after any of the reaction steps descri.bed hereinbeforge.. Protecting groups
may be renoveérqt??"&&géi?'ﬁ’ém Femoved;ina a%i"&iﬁl gmqgewﬁchigﬁ wn to

those, ki1 ] ecf lntl el Bef S3454 RACaREHE BB HEA DeFfundbxapel o, e

have found that renova roup froman oxabispidine ring may

take place cogpagipleniey hive SoRhdUERN reRdvalNof ARPLSOIR®atgeony Ifedtg @i d, such
as a hydrohalic acid (especially HBr) e.g. as described hereinbefore. 10

The use of proxabispidine gingipsay dakeulplacedeenvenieatyi by "émployment ©f Rwups in
Organic Chem stry”, edited by J.WF. MOme, Plenum P{aﬁssle)gm), and
"Protective CRRPGPRIIAS SEPRAAFIH, Sych: afea hydrohalic agid: (especially HPD) ¢gedte &

PGM Wtz, 'shﬁ?{#%%rg@?&éoggce (1999). 15 Persons skilled in the art wll

appreciate th ‘'obtai n conpounds of the invention in an

al ternatiyg, and, on sonme occasions, nore convenient, nmanner, the

I ndi vi dual process steps nentioned herein nay be perfornmed in a different
order, and/ or Thérasé ofiprogoting geeups i is fellyrdesdribed einf tProtegtive Groaps ai f f er ent

stage int he (%\r/gearn:i'acI Ehcrzxgius&?”,( iedil?e'd l;syuP%st’IFt ﬁg(t)xijer,raﬁiex?u%l %Crigsg%lé‘%)?gg or

“Protective Groups in Organic Synthesis”, 3% edition, T.W. Greepe &
P.G.M. Wutz, Wiley-Interscience (1999).

15
Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some occasions, more convenient,
manner, the individual process steps mentioned herein may be performed in
a different order, and/or the individual reactions may be performed at a

20  different stage in the overall route (i.e. substituents may be added to and/or
chemical transformations performed upon, different intermediates to those
associated hereinbefore with a particular reaction). This will depend inzer
alia on factors such as the nature of other functional groups present in a
particular substrate, the availability of key intermediates and the protecting

25 group strategy (if any) to be adopted. Clearly, the type of chemistry
involved will influence the choice of reagent that is used in the said
synthetic steps, the need, and type, of protecting groups that are emploiyed,

and the sequence for accomplishing the synthesis.



chem cal transformations perfornmed upon, different internmedi ates to those
associ ated hereinbefore with a particular reaction). This will depend inter
alia on fawomngswach as the nature of other functional gPEUPEMNPINEent in a
particul ar substrate, the availability7of key internediates and the

protecting 2% willcalsp bé¢ apprecizteditly éhose skiilledin ot deht, Admagh\certhine type of
chem stry involved will influence the choice of reagent that is used in

t he said sypwwsteﬂcdegmtp@s of compewis @dgnnvlpé, “@ﬂCprGY@étmad} mqrups t hat
| oyed t h t h
728 P AR B S Pt Wittt B o011

in the. art tr{i)hgr“ p, r E?@é}pounds of
formula I, I ch thngj e S&hﬂéé}edt%ﬁg&?@gl GF 61%%# stage, nmay not
possess Warxﬁaﬁbﬁlﬁed Gil theéody | tbyforf cempdunds ftﬂ'YthBBMVéiﬁloﬁdWhithSi@f ed
parenterally or orally and thereafter s nmetabolised in the body to form

conpounds ofpmmaoolngnallycmmm Suchrderivatines Bayp thepéford bg dasaribed.asSuch

derivatives jm he;,r efore be described as "p Mor eover, certain
compounds. ofPr drugsl-a Morggyer, cegain ﬁ?‘BH‘P‘H’&é Qé)?%ﬁé‘l‘ dﬂ‘ﬁb@ﬁﬂésof formul a

l. io Al r are included within the scope
of the |nv g§°g£mgpém&%asl8ﬁ er%e[gc‘lﬂl ates referred to hereinbefore are
novel . Accordl ng to a further aspect of the invention there is thus

provi ded: (a) a conpound of 15 formula Il, as herei nbefore defined, or a
prot ect eth dekll pradrugs aftlcomporndsyftformuiallare inchuded fithin the saopeadf theand/ or a

sol vate; (b). a conpound of formula IV, as herei nbefore defined, or a

prot ect ed ddRYSPRORy & thereof; (c) a conpound of forrmula VU, as

her ei nbefore defined, or a protected derivative thereof (provided that Rt
does not represent S(O)2R9 wherein RO represents 20 unsubstituted

phenyl) . Pr &fopie Ghe prterRnbdiltesOfefdrisdial l&ré{hbefbtécdré(i@zél;]%&:drﬂmg\wl ch R does

not represent C(O OR7, in which R7 is tert-butyl
a further aspect of the invention there is thus provided: (a) a compound of

15 formula II, as hereinbefore defined, or a protected derivative thereof,
optionally in the form of a salt and/or a solvate; (b) a2 compound of
formula IV, as hereinbefore defined, or a protected derivative thereof; (c) a
compound of formula VII, as hereinbefore defined, or a protected derivative
thereof (provided that R! does not represent -S(O),R’, wherein R® represents

20  unsubstituted phenyl). Preferred compounds of formula VII include those in
which R! ‘does not represent C(O)OR’, in which R’ is zert-butyl; (d) a
compound of formula X, as hereinbefore defined, or a protected derivative
thereof; (e) a compound of formula XIV, as hereinbefore defined, or a
protected derivative thereof; (f) a compound of formula XV, as hereinbefore

25  defined, or a protected derivative thereof; (g) a compound of formula XX,
as hereinbefore defined, or a protected derivative thereof; (h) a compound
of formula XXIII, as hereinbefore defined, or a protected derivative thereof,

provided that L? does ot represent iodo; (i) a compound of formula



- conmpound of formula X, as hereinbefore defined, or a protected derivative
thereof; (e) a conpound of forrmula XV, as herei nbefore defined, or a

pr ot ect ed dewowﬁhkg\ﬁ thereof; (f) a conpound of fornula XVpcpsedamisinbefore
. 25 defined, prot ected derivative tbereof; (g) a conpound of fornula

XX, as herel { frpég d } i h) a
conpound of Ul a gj&d tgcslcq]egfr% gﬁ%%h?gérog gﬂ(fﬁ?l‘éaéddéﬁolfgagéfg@gg?gd
derivative thexenfer Wﬁ\}a Ve therébfes not represent iodo; (i) a
conmpound of fornmul a 01/ 28992 PCT/ SE00/ 01994 58 XXXI X, or a protected

derivative thereof; and (j) a conpound of fornmula XLII, or a protected
derivative thereof. Preferred corrpounds of formyla |l |ncI ude those in
which: 5 R41 Rref emécampomdﬁraﬁemmh ocluds thaserde 3high: A represents a

di rect bond re rect bond; R2 represents H or Cl.6 al kyl;
to R3 repr &se epgegpg and/or R4 is absent or represents one to
t hree hal o, ?érﬁf @ny or nltro groups. Particularly preferred
conmpounds of for F I'ncl ude those in which: 15 R2 and R3 both represent

H and R4 is abs sengmumemluoyxd;n the formof a sulfate, hem sulfate or,
especi ally, a hydrochlori de S, such as a dihydrochloride) salt, which salt
is opti onally&rep}cheatseidleﬂ@ oBd; heni hydrate). 20 Preferred corrpounds of

formula VI ;iﬁqbli ude thoge V\@I ch.are not: tent-butyl
9- oxa- 3, 7- di aZ2biePIFEFF & & Y10 e-3-carboxyl ate. Preferred conpounds of
formila XM 1 joebiideud BOGEC, a9l Ghdidte oroup R and the group

R? is absent or represents one to three halo, methyl, methoxy or nitro

groups.

Particularly preferred compounds of formula II include those in which:

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

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

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

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

-8
R3 /@
25 6=

are different, and as such include those compounds of formula XLVII in
which:



AR2ILBR4A R31 G25 are different, and as such include those conpounds
of formula XLVII in which: WO 01/28992 PCT/ SEQ0/ 01994 59 R represents
-C(OXR , WO@2B9R3) Rsd or -S(0)2RO (wherein X, Rsd, R, PCPRSEmnthR9 are as
‘herei nbefore defined); R2 and R3 do ne$ together represent =0 when A
represents aruj bntg Q 7 Reed! $d 9 ¥ formula
XLVI | i ncl US% ![- gés\sem?nmv%?}é%’ g(b?lggﬁ%%emrgs@sf(% gﬁ%&@%%ﬁ, %9 represents
aryl (such R® mieRYare asfereinbeforer definedubst i t ut ed phenyl); G represents CH
A represents direct bond; io B represents a direct bond; R2 represents
Hor C 1.6 &Rk3nd R’ dg npeipgethenrepresent =€) when A rapressatsi asdizet bondor
represents one to three halo, nethyl, nmethoxy or nitro groups, especially
2- or 4-fluoro, 2- or 4-chloro, 4-bronmpo, 4-nmethyl, 2,4,6- is trinethyl,

4- met hoxy, - = H Al axmg | ounds of
the i nveri"t [ %arg?%lﬁd%éfé&ﬁg&égg%@gﬁt eofa}ggg@gss gh%h%gﬁ)%l activity.
They are theR'efrgpresentdi-S@)sRP, awherei R eeyiressnts arylTigifth as Cpliedyng to a

further aspect of the invention there is provided the conpounds of the -

i nventi on f qarticdardys upsubstizited pheoyls . -
G represents CH;

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

Medical and pharmaceutical use

Compounds of the invention are useful because they possess

20 pharmacological activity. They are therefore indicated as pharmaceuticals.

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

compounds of the invention for use as pharmaceuticals.

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

described below.



- 25 In particular, the conmpounds of the invention exhibit myocardi al

el ectrophysi ol ogi cal activity, for exanple as denonstrated in the test
descri bed bavow/28092\0 01/ 28992 PCT/ SE00/ 01994 60 The conpRERERN/OTI he.
.invention are thus expected to be usefw in both the prophylaxis and the
treatment of gpd Ry of 3¢ ivenfies i< thusdlexpédtédio BOdseMelH bothlther
arrhythm as. s The tonpounds of the invention are thus indicated in the
treatnent or prophylayis anidstheftreatmentoof aftbythmiss, and inrpartichlarastrishend el ated to
cardi ac diseases, _in which arrhythm as are believed to play a major role,

i ncl udi ng i scyemriewar areytimiassease, sudden heart attack, nyocardi al
infarction, heart failure, cardiac surgery and thronboenbolic events. 10
In the treatnment of arrhythm as, conpounds of the invention have been
found to sglegilV | : | b ts ' the Qr

I nterval, gnd‘,ﬂﬂi’ ﬁ%ﬁpﬁﬁpgﬁﬂé %@R?E@ at(i:u%gfsmﬁlfd a’ghﬁSiplt&%ﬁe tﬁgugh
conpounds of HRBh{IANE bF cardideadiseabas; or il inillicdtione161ated to drdRe disdasagt i vity in
is particular, in the treatnment of arrhythm as, their node(s) of activity

i s/are not nirwhicharihythmiss arechaligvedta play aansjos rolecinchudinggisehpemi¢ ur t her
aspect of the invention, there is proyvided a jethad of great nt of an
arrhyt hm a whieast iseasss %‘Qaiﬂ ii’§%§ niP2YQCATqIY, Idgretion, > Geqrf, JRLWRGy 1 j cal | y

ef fective anount.. of mﬁ&n ﬁ(}ﬁ-i tion to a person suffering
from or susc&fh‘gls‘é&f‘&) Ssuc agé.:egtrll |1tcié§}ﬁ"ﬁt§Phar maceuti cal preparations 25
The conpoypds of the invention will normally be adm nistered orally,
subcut aneously, intravenously, intraarterially, transdernmally,

i ntranasal | y, In lthe tefaient iof rarrhythrias 2 compotmeds i then inyvention dave: beem the form
of

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
1s  particular, in the treatment of arrhythmias, their mode(s) of activity is/are

not necessarily restricted to this class.

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

suffering from, or susceptible to, such a condition.
Pharmaceutical preparations

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

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



phar maceuti cal preparations conprising the active ingredient either as a
free base or a non-toxic organic or inorganic acid addition salt, in a W
01/ 28992 PO 899201994 61 pharnaceutically accept abl e ®6TEEW/MWEmM
Dependi ng upon the disorder and patiént to be treated, as well as the
route of ad@mmhﬁeaucalyadcbﬂamemawgetfomsDd@saudnhgup@hrmicﬁécﬁaachxﬂt varying
doses. s The conpounds of e invention may al so be conbined with any ot her
drugs ' usef ypatienttotbedreatads asmvell asftheroutsofadmigistration rthe compositdonsi ovascul ar
di sorders. Accgrdl ng.to furt her aspect of the invention there is thus
provided a 'BA¥ istersd at WINEA0Se i ncl udi ng a conpound of the

I nvention in 1o adm xture with a pharmaceutically acceptabl e adjuvant,
diluent or carrier. Suitable daily doses of the conpounds of the invention
Nt her aneut i ook of (el BABH had el U HInd0ich dny Sufr @higy Dody

wei ght at oral m nistration and out 0.005 to 10.0 g/ kg body wei ght at
par ent er al Ju'seﬁlﬂ_m thesteatthem of aRthpthenizsdnd/oraothercacdiovtschlyr diseriersof t he
conpounds of the invention in therapeutic treatnent of humans are about
0.005 to 10.0 ng/kg body weight at oral adm nistration and about 0.005 to

5.0 ng/ kg bo ht arent r adm ni str tlon 0 The. ounds of
the inventi dg‘\’l"f?éﬁggc 80 ﬁidfhet H’g nuQn, t*PY%: PIOY gﬁ%t cardi ac
arrhythm as. CORRQAUAC Rirmulif hniﬁéﬂfdh%n Q,qtvgl t age that

t hey may be P nore efficacious than | ess ?%’)m c thaﬁ ave ar]%r oader
range of j;actadmiktyre @ith @i phatmatienticatlytacteptabieadjoyant odihienaor carrief. cl ass i,

class Il, class Ill and/or class IV activity (especially class | and/or
class IV activity in addition to class II1 activity)) t han, be nore potent

h be | d I I
el dence ofWERE: PHDP dhidcor B RSB s8¢ el bl el 02 T 0"
easi |y absorR@dnitast mehadshatb AEuOB/REAB2PEThSRROR) Miight at oral

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

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

weight at parenteral administration.

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

against cardiac arrhythmias.

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

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



- 62 they may have ot her. useful pharmacol ogi cal properties over, conpounds
known in the prior art. Biological Tests 5 Test A Primary

El ectrophysivwbon2sesel Effects In Anaestheti sed Qui nea Pi gs KEHSEN019P4s

. wei ghi ng between 660 and 1100 g were us®d. The animals were housed for at
| east one weethehem@y havd otfs AfefulPharmascblbEicall properies af@r, tempsourdsod and
tap water during that period. Anaesthesia was induced by an intraperitoneal
i njection of knownlmtheiprior &rt0 to 50 ng/ kg) and catheters were introduced
into one carotid artery (for blood pressure recording and bl ood sanpling)
and into one jugular vein (for 15 drug ihfusions). Needl e el ectrodes were
pl aced on the Linbs f recording of ECGs (lead I1). A thermstor was

pl aced in the mrg%dsthe animal was placed on a beating pad, set to a
rectal tenper ature of between 37.5 and 38.5C. 20 A tracheotony was
performed and the animal was artificially ventilated wwth roomair by use
of a small anffestlAventilator, set to keep blood gases within the normnal
‘range for the species. In order to reduce autonom C |an uences bot h vagi
were cut in tBemasyElectq pigal A gtisg ,

t ly.. 15 tes bef or o th th ] 25 The |eft
'VQnE ?ivﬁgf’é{_? Y Cobea i Wit Bkt o0, rdérfé%sdﬁareetx %ﬁ;ﬁﬁm}m nSt a
cust om desi gn action
pot enti al (E/A ’%&g‘gp rf'detg&{sf) @E &fye?{ ven?rr r&ﬁeﬁt?‘rﬁgerﬁﬁﬁ'?ﬁ@%q%s

el ectr ode ygastdfpt and t4powater darifg tHapperie: an accept abl e signal coul d be WO
01/ 28992 PCT/ SE00/ 01994 63

Xihidi
rali o we

Anaesthesia was induced by an intraperitoneal injection of pentobarbital (40
to 50 mg/kg) and catheters were introduced into one carotid artery (for
blood pressure recording and blood sampling) and into one jugular vein (for

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

20 A tracheotomy was performed and the animal was artificially ventilated with
room air by use of a small animal ventilator, set to keep blood gases within
the normal range for the species. In order to reduce autonomic influences
both vagi were cut in the neck, and 0.5 mg/kg of propranolol was given
intravenously, 15 minutes before the start of the experiment.

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

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



recorded, otherwise it was noved to a new position. A bipolar electrode

for pacing was clipped to the left atrium Pacing (2 ns duration, tw ce the
di astol i c twoesised2d) was performed with a custom nmade comersSB4o/amr ent
stinmulator. The heart was paced at a &3 equency just above the normal sinus

s rate duri ngedrdsd,NothervAye ftYwid fxi‘o*i)ed”td‘'dtxﬁvdE beiticH 0K biﬂb?arsélét!bbde'rhe bl ood
pressure, the MAP signal and the |ead II were recorded on a M ngograph

i nk jet recdorgacig$Swaselippdd tnthe lattm).. PAtxhg:(Bgmﬂmnm etwiceotheect ed
(sanpling frequenc 1000 Hz) on a PC during the last 10 seconds io of each
paci ng sequmb@n F’rb@lq)a‘é’i’s perfomnesh fithy qqﬁ@nf-mafi%\rmgam fuErentof  sinus

for acau s eoiang 1ol BAERiGH 43 ﬁ%gﬁeeéﬁl@f%?iﬁ%@%ﬁvd A, O
Ve P
g(grenre:irre%tla rgﬁ%ﬂﬁﬁﬁ% e%g?ﬁg%oceé%ﬁgnctgﬁm st'ed 01E ?aii ngr?\?v(r)atr:gsal

control recordings, '5 mnutes apart, during both pacing and sinus rhythm
After the second control recording, the first dose of the test substance

was i nfused The ldood/prqasme,oﬁheMAngnahaodtheelealdngEGG wererreeardedoBr for 30
seconds. Thre utes | ater n S S ew recordl ng was
Tmde. Five %fm Zoriy ke Reorgp. (iematfeda SR 3#3#’35 |
subst ance e&g([rg %ﬂ“ fdﬁg :Hfrin?eth i ven during
each experinent ﬁh%a]ﬁ% ﬁkgl S I?it)hdeipﬁ mer ous vari ab \ggéc?rledgsur ed in

t hi s analoysiof eatlh pacingseqnencs anithd last 10tseconds vf therfollowdng nfimite ®fpar i son
and sel ection of active conpounds. The three variables selected were the

MAP dur at i orsimus thﬂWBr caet s g@%w&m pracessed rusing 8 icwgmpanadﬁgprogmn

?,tcfr} gE\ég?Brll ﬁél%gggf aC(Cll(l)igl 35 a naiysm o(f p%ysml%glc%f SIgnﬁs er\ll)eag&r/e %?92
experimental animals (see Axenborg and Hirsch, Comput. Methods
Programs Biomed. 41, 55 (1993)).

15
The test procedure consisted of taking two basal control recordings, 5
minutes apart, during both pacing and sinus rhythm. After the second
control recording, the first dose of the test substance was infused in a
volume of 0.2 mL into the jugular vein catheter for 30 seconds. Three

20 minutes later, pacing was started and a new recording was made. Five
minutes after the previous dose, the next dose of test substance was
administered. Six to ten consecutive doses were given during each

experiment.

25 Data analysis
Of the numerous variables measured in this analysis, three were selected as

the most important for comparison and selection of active compounds. The
three variables selected were the MAP duration at 75 percent repolarization

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



-interval between the atrial pace pulse and the start of the ventricul ar
MAP) during pacing, and the heart rate (defined as the RR interval during
sinus rhytiwpot/syst ol ic and diastolic blood pressure wer cPCRSEOMBM | n
.order to judge the haenpdynam c statusgof the anaesthetised ani mal.
Further, the ; gﬁ]mﬁmp b 3B rEGthe v I aipgal
changes. The lrf‘g%ljr? of the Wé@%lﬂ%@ggmgs was gefﬁfﬁgﬂ?grl‘g&gd t he
effects recogaffly phéig, aeaRChtartvAits (definedfastthe RRs utetvah dering rsinusx pr essed
as percentage changes fromthis value. By plotting these percentage val ues
i 0 agai nst t hehythml Byistolic cand adiastolionblopd pressuest wers meamred b PHEEJO it was

possi ble to construct dose-response curves. |Ipn this way, ch experi ment
gener at ed t hr idggdhe hagmpdypapie siausso Q??ea?"’tﬁtgﬁﬁpd(ﬂwfﬁ%i' og;,%"gﬁ’é r AV-
conduction_ti nd _ope.f t | N i al). A mean
curve of afl @ﬁﬁ%ﬁ?ﬁ@?fwﬁﬁ&@%@?@%@%@%s cal cul at ed,
and 15 potency values were derived fromthe nean curve. Al dose-response
curves in these experinments were constructed by |inear connection of the
data poi nts olThaimesh offige owoncontrol eecdrdingg mak et itongerchend/le efifiectsi on by

10% from t he baseline was used_as an index to assess the class |II
el ect r ophysi oresgrded after copsecative Kiosesy @bt tegh SubSIANGE o Werey HXPEWSEDAS) . 20

bl ockers of . PRSCBReFBIPARS EoR (P Yalisyr A8y Berdagh el BRECEGRR ARSCC o

vess det er ynegeyishe Slth Qi U Bidiertd BASAcAY SRR acwagased on

menbr ane pot en anges of cocorticoid-treated nouse fibrobl asts.
The nenbrane peésitilé it@lcondtrucy dusesrespdrise audvest ekt thds ways eadli bxperiments was
measured using fluorescence of the bisoxonol dye DiBac4(3), which could be
reliably detegenaratedithnge sloge-respoRse CYEYaSc 6D¢ &@femff’rﬁgﬁaﬁgnp%ﬁ for; AXder

(FLIPR). Expr gcsnﬂu%aog ftin"xie gl(ﬂ 248 Yor B dihaé %r%tzquggly_/(i? %@%,%84 A mean

curve of all experiments performed with a test substance was calculated, and

15 potency values were derived from the mean curve. All dose-response
curves in these experiments were constructed by linear connection of the
data points obtained. The cumulative dose prolonging the MAP duration by
10% from the bascline was used as an index to assess the class III
electrophysiological potency of the agent under investigation (D).

20
Test B

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

the delayed rectifier K current

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

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



65 rectifier potassium channel was induced in nouse fibroblasts by 24 hours
exposure to the glucocorticoi de dexanehasone (5 M. Bl ockade of these
pot assi um ¥@MR8PE depol ari sed the fibroblasts, resultingcrsEdwaessased
fluorescence of DiBac4(3). 5 Mouuse |Itksfibroblasts (L-cells) were purchased -
from Aneric Barize t34 Ve )2 wer e
cultured i n%@%}}iﬁgg%oﬁgi%& fi egkggggﬁ%@?ﬁussuppl 2?2?1?e %/& tﬁﬂ'ﬂ?et al calf
serum (5 % expbsurelt) thepglncedorticaidé BexXamehhsonen®)uM3: Blptiady ©f thése00 j i g/ nl)
and io L-alanine-L-glutamne (0.862 no/nl). The cells were passaged every
3-4 days udotassiumy, chappelp depatarised ithe cbroblastst rrgsulting sighancressedf er ed
"saline, G %o BRL%q' é;(lfr'ﬁﬁéf;days prior to experinments, cell-suspension was
pi petted out'YREGERGCLL M 3C4aym bl ack plastic, 96-well plates (Costar) at
25 000 cells/well. is The fluorescence probe Di Bac4(3) (D Bac Ml ecul ar
probes) was used to neasure nenbrane potential. D Bac4(3) maximally

absorbs at AguseMtRNfibrobldstss (Bicelid)d wivk prBieaséd 3froins pané}ii&axggﬁb, and thus
e

is negatively charged at pH 7. Due to its negative charge,
di stri buti orfCulfur®i Gallectionc (ASKCQO MapassgnibVAhe and degrendelmredpdm t he
transnmenbr ane potenti al.: depol arjzes (i.e.. the cell interior

if the cell .
beconns. | coDuibersnt modlfisd faslemediu pplesenid with fetal ealfpazuma5 %
concentratiqn,insi de . C I pe.r S, . € trostatic forces. Once
i nsi de the 8’8”?’?61]@5&@?’?} Etkrg?eu" SZ@iianSt%ﬁﬁ)gx)&bn b?’gl dﬁﬁﬁ‘ﬁé B?‘i)tei ns,
whi ch cajys ei—ﬁ&nihél@_f%ﬁ‘ﬁﬁﬁhé‘ (0.Bg® 33 HENC The BeRs wele pﬁ%%éﬂ-‘évery?‘ 3—T
depol ari zation wll be reflected by an increase in D Bac4(3)” fluorescence.
The change idayDiding sifypyinf (0ud mpdmEninecaleiemefe¢ccphasphitg tufferdd S¥ine|

Gibco BRL). Three days prior to experiments, cell-suspension was

-

pipetted out into clear-bottom, black plastic, 96-well plates (Costar) at
25 000 cells/well.

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

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

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



- WD 01/ 28992 PCT/ SEO0/ 01994 66 Prior to each experinent, the cells were
washed 4 tinmes in phosphate- buffered saline (PBS) to renove all culture
medi a. The Gghhfageey € then treated with. 5 M DiBac,,0) (iwchséomei PBS)

. at 35C. Once a stable fluorescence wasgreached (usually after 10 mn), 20

L of the test bst dded, ' FLIPR.S, i | I
o1 pet i ng. oy <PBAF 16 RREs,serament oot s e vashed A BR BRI 56 <o
for a further Jﬁereg‘-sﬁlin@‘!d’Bﬁ;Hg?é:ggﬁﬁlé"&ltﬁréﬁ{eﬁia@d’I‘Piétceﬁ% Wée thée to the

hi gh tenperature SensitiVvi el ayed rectifier potassium channel

conduct ance aggatkl BAaASIIM’ DRSS (T80 pIesf PRShat 35¢€s Qaceamtsyiered in io

a second 96 well plate, in PBS containing 5 pMDi Bac4 ). The concentration
of substance finejescende wyas hi2athiedeusnilly affert b mien)i r26d plc cofc thet testi on i n
the experinent as an additjonal 1:10 diluytion occurred during addition of
subst ance 8ur suh§tanpe waspeddeds wsing IR 5 ipterqal P6\yvell piBetiBg FYEETh positi ve

I, i.e. d ' h ' [ ' ' | )
Gurvert 1] ngFlioLESieRcs TERmrARARS WeEe Flesdal ey 2% fot AIRRREEINT e
G aphpad Pri Sigpr OY AL ARNPAUNE’ LS biCar P9 Digoro @Y igh Test C

Met abolic StabiTity of npounds An in vitro screen was set up to

det er m ne t heteifgiepdiitd Csenbitivityi bf bétht delayed mpsedifies pétassiemi chamiel on. 2s
The hepatic S-9 fraction fromdog, man, rabbit and rat with NADPH as co-
factor was usechduttancegsdPiBaej fluerescenes.c Tgst substanops: werepreparsg /ind ) |

NADPH (0.83 mM), Tris-HC huffer (5 at .pH 7.4 apd M of . f est
conpound. Pr WQ?QPQS%ZWP@TPI&EO%WCO@W&% 5 ij Dié)ace(s)- Thé

concentration of substance prepared was 10 times that of the desired

concentration in the experiment as an additional 1:10 dilution occurred
during addition of substance during the experiment. Dofetilide (10 pM)
was used as a positive control, i.e. to determine the maximum increase in

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

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

20 TestC

Metabolic Stability of Test Compounds

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

compounds of the invention.

25  The hepatic S-9 fraction from dog, man, rabbit and rat with NADPH as co-
factor was used. The assay conditions were as follows: S-9 (3 mg/mL),
NADPH (0.83 mM), Tris-HCI buffer (50 mM) at pH 7.4 and 10 uM of test

compound.



The reaction was started by addition of test conmpound and term nated after
0O, 1, 5 15 and 30 mnutes by raising the pHin the sanple to above 10
(NaOH, 1 nWoo1A83r sol vent extraction, the concentrati oRCOSEW®I4 conpound
was neasured against an internal stanegard by LC 5 (fluorescence/ W )
detection). Tierep@ichoWALEEna by AaditioR BTN ¢omPoRId Aitefinifed3akep NUt es (and
thus t11) was cal cul ated and used as a neasure for netabolic stability. to
The inventi @) 1,55, 13 asd 38t mihukes byayaising tthe pkbid thei sample aomabeve 10Exanpl es
General Experinental Procedures is Mass spectra were recorded on one of the
fol I owi ng i (NaPkhedt mM), péfiarn solente extaction,Aithe 100pesatEatont Pbhfefter ; a VG

Quattro Il triple quadrupole; VG .Platform Il singl uadru e; or a

M cr omass P|CQF§’8PPF?L¢‘E‘SSiW5 rg%u&ﬁ?%ol%“ eégp egy(ﬁﬁ | atter
three instr | with a pneumatically assisted el ectrospray
interfacfas (3@%?3%’%%é%ﬁgnd 13C NWMR neasurenments were perfornmed on a
BRUKER ACP 300 and Varian 300, 400 and 500 spectroneters, operating at 'H
frequencies of 300, 400 and 500 MHz respectively, and at 13C frequencies
of 75.5, 10(he pexcentapef tesvicompound remaining afier 86 muinutes dand thus GAVR

measur enents wer erformed on a BRUKER ACE 200 spectroneter at a
frequency ofwaszzale%?eslws .éﬁ?ﬁaﬁlrﬁgngﬁwmﬁge denoted in spectra
dependi ng upon ease of interpretation of spectra. Unless otherw se stated,
chemi cal shifts are given in ppmwth the solvent as internal standard. WO
01/ 29992, (PCTHeERMibR $tilluSifate by Wag of shefollowinpy éxadiphises The fol | owi ng

I nternmedi ates were not comercially available, and were therefore prepared
by the nethods descri bed bel ow.

Examples

General Experimental Procedures

15 Mass spectra were recorded on one of the following instruments: a Perkin-
Elmer SciX API 150ex spectrometer; a VG Quattro II triple quadrupole; a
VG Platform II single quadrupole; or a Micromass Platform LCZ single
quadrupole mass spectrometer (the latter three instruments were equipped
with a pneumatically assisted electrospray interface (LC-MS)). 'H NMR

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

25 50.3 MHz.

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

in ppm with the solvent as internal standard.



- S Preparation A tert-Butyl

9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate hydrochloride (i)

2, 6- Bi s(i odovmotshd- 4- (phenyl sul f onyl ) nor phol i ne i o The sRECTVSEM/@IBONPound
. was prepared according to both of the fe®ll owing two nethods: (a) To a

stirred m xt lsvpttﬁ[erﬁﬁa ), chloroform(1.25 L) and iodine (418.7
g, 1.65 m)l)Lg été'];Ls here (N2) was added, 15 portion-w se

over a peri odlly fé!lbwmg,m&rﬁehia&[s(wmt nmymnmeroxallyeamlables' and were

(phenyl sul fonyl ) nor phol i ne (prepared as described in Chem Ber. 96, 2827
(1963); 421. 3herefaregmepased by dbe methodnidescritieddbelave reaction mixture was
warnmed to reflux. After addition was conplete, reflux was continued
overni ght before the m xture was allowed to cool to roomtenperature. 20

The m xture wd and the chloroformlayer separated. A saturated
aqueous sl ut AZSZCB was added to the organic solution until the

i odi ne col ourgegl 83 7-1k2abicee6[3:3/1 n¥BScafliiylate epar at ed, then
dried (mzsa%mm%%%v%eld 279.9 g (100%
of the sub-tilydeochiomideind as a |ight yellow crystalline solid. 25 HPLC

anal ysis indicated this product to be conposed of 46%cis-isonmer and 54%
trans-isoner. (b) Acetonltrl le (50 nL) and then ether (150 nL) were added
to triphenyl 2 ndazole (5.24 g, 77 mol) was

A ‘ PIASILY .-_'- MO un 105

WO 01/ 28992 el on cool ed to 5C. | odine
(19.5 9, #f ”m'é%uﬁﬂﬁﬁe %ﬂnd E&HH&" @& botB dfothe! HAowgl /C. A
sol ution of 2,6-bis- oxynethyl) 4- (phenyl sul f onyl ) nor phol i n

(Preparation tlwomethﬁdsg, 37 mol) in acetonitrile (50 nL) was added and
the reaction stirred at s roomtenperature for. 22 hours. Aqueous sodium
thiosulfate (5 % '

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

and 54 % trans-isomer.

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



100 nm.) was added and the | ayers separated. The organi c phase was washed
wth dilute sulfuric acid (100 nlL) and then was concentrated under reduced
pressure. Waovmsedue was purified by chronmat ography ovecTsiéwaes4(2009),
eluting with dichloronethane (1.5 L),640 give a yeIIow to oil. This was

triturated w444 Sin gefheté?)lt&idﬁec&dié‘d ke tjo% ang%'rtquh ¥ hh{nqm)) walid (a 1:1

m xture of cis- and trans- 1 SOners,; er ‘wash contai ned
| npur e prodygded,l cAlfinp) the e ) © ﬁ&Btd @WﬂttiLSAZNﬂBﬁdﬂofz 6-biis-(1 1)

3- Benzyl - 7- (phenyl sul fonyl ) - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane A m xture

of benzyl am (hyd(oic?ﬂeﬂ:y@)—&ipl&ﬁylmlfmylhn@rphahnb t(Peaparatios- L; 10.65 g,

bi s(i odonet hyl ) - 4- ( phenyl sul fon holipe (fromste above; 275
, 0.54 nol )3' gdﬂﬁ& g‘ilneﬁfb 25, added 18!5[ ﬂlfgfeafgeé/ 5%!%‘1"5‘ 3t 20
acetonitrile 5 L f n al i quot

was renoved & Qﬁ dfmﬂ%%ﬁﬁén {oﬁ 2# h@?urgc et éﬁg@uﬁé{ Piésugfa[&fe (§ %I s sanple

i ndi cated t r geslﬁ,h- SOTRé dRfanié §d aki ng

mat eri al rm ﬁﬂg ﬁ?’r g@l&{degn@éﬁge?ﬁ cid c%tﬁdtll ngd fo?maq]imgrt her 6 h, but

this gave nmnwashbdngith i dilutd guiferic acid (H0 mlunapdchen wasaconcentrateder i al (as

i ndi cated by 25 HPLC). The reaction was then allowed to cool to rt before
the mixture UIMSE Teduced Rrassurel t e fesidueawas Ruiflad: bychaomalogeaply. The

rNS‘B‘i' Sol ot | diVeE #3700, KB %égﬁ@éﬁafﬁ%%@aﬁs%%%”ﬁ%‘ﬁ ried T

(Na2SO™4) o fidit e tieite Vil xture of WO
01/ 28992'p /dSEg%%o?gggi Bified Gt ¥ 30 11 éfhse Thi s ﬁ?ﬁd&?‘iﬁ\%’g&&s’mmed in

t ol uene (30Gsofid)(aahdl mixture ofy@s-adrdi mren.sprlsnium's 60l geB7&). b¥hé ietlterat i on. The
filter cake of crystals was rinsed with cold toluene (100 nlL), and then
dried in a veeshrengisd mppEe produet (14%4L)-13.3 Pa (0.1 nMbg)) to give 61.7 g
(31. 9% vyi el d,

API MS: m/z = 508 [C.Hs,NO,S+H]*.
1s
(ii) 3-Benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclof3.3.1]nonane - -

A mixture of benzylamine (173.3 g, 1.62 mol), cis- and trans-2,6-
bis(iodomethyl)-4-(phenylsulfonyl)morpholine (from step (i)(a) above;
275 g, 0.54 mol), and sodium hydrogencarbonate (182.2 g, 2.17 mol) in
20  acetonitrile (13.5 L) was refluxed for 24 h. After this time, an aliquot
was removed and diluted with ethyl acetate. HPLC analysis of this sample
indicated that approximately 9% of the cis-isomer of.the starting material
remained unreacted. Reflux was continued for a further 6 h, but this gave
no change in the percentage of unreacted starting material (as indicated by
2s HPLC). The reaction was then allowed to cool to rt before the mixture
was filtered and the filtrate concentrated in vacuo. The resulting crude
product was partitioned between dichloromethane and 0.5 N NaOH
solution. The organic layer was separated, washed with brine, dried

(Na,S0,), filtered and then concentrated in vacuo to afford a mixtre of



- S 72.8 %conversion of the cis-isonmer) of the sub-title conpound. API M5
mz = 359 [C1OH22N2O3S+H] +. (iii)

3- Benzyl - 9- ew@e1®8%92di azabi cycl o[ 3. 3. 1] nonane di hydr ochl or iROF/SEA0/19% Xt ur e
. of anhydrous THE (1.1 L) and pellets ofyoLi AlIH4 (48.5 g, to 1.2 nol) under

an inert atno s 54l 3 I
sul fonyl)-9- OQIQan%Kg%aﬁﬁyﬁﬁge%%eﬁgﬁé%de] roms 38 I?H )angbtgt\z/e; 61.7
g, 0.17 mol) ¢rysiafiidel produ@vdileted® fi OThe Tilter vaket of erystads waef | uxed

for 48 h beforé being cooled to -10C. The cooled m xture was then treated
sequential |y finsed witht caldstoluenei (100vmald, apd sthen dried 6% Y@UNEUGVQEI ut i on
(45.8 nL) and then water (1

filtered throQygrmghti(#Q(G) lgﬁ’d f d?a'%m)éﬂgggwﬁs‘%d tgl Qgh’?%(hlé{e aﬂl c ﬁa: ts
ncetat e ( 15 L) 4876 SomiRESn bF AR o) e B e bolt 11O o) P el

again. The t f NS T AVLS € then 20 concentrated in vacuo to
afford an oil %32 2 g?"e %ﬁﬁ:o‘%?nmés%ggol ved in nethanol (120 m.) and

treated with a solution of HO in IPA (100 nlL), after which the solution
pH was checked_ for_ aci dlty After st andi ng for 24 h, a crodo of crystals
was col | ect ed(lﬂ)/3 Beng pr3strfliagabieyrlold e dygs] of 26.8 g. A

Che 1 erm n ng Terd, %%%aﬁepﬂﬂrﬁﬁ? T lvﬁi bl?é LG @B o 6
% of 3t 88 ,ﬁb%ﬁoﬁgﬁﬁd]@% Wéx@[@@ﬁaﬁw&pﬁb%lﬂ @h@n 0 (br d,

7 30 7. 45 (m sifdn )A?bxavs 7-d1azalnc)&1§{3[3:1ﬁiﬂh8ﬂeomm tép Ogif)2sataive;
PCT/ SEQDO/ 01994 7 é tent-Butyl 7-benzyl-9-oxa-3, 7-di azabicyclo[3.3.1 ]
nonane- 3- car 6bslygadd Amqu)xmp@rt@nsms@a{  oginrperiodd; JHETABWRIEYAS (400

). sodium refluxed for 48 h before being cooled to -10°C. The cooled mixture was

then treated sequentially (and cautiously) with water (45.8 mL), 15%
1s NaOH solution (45.8 mL) and then water (137.4 mlL) again. The
resulting mixture was filtered through Celite® and the filtrate set aside.
The inorganic salts from the filter cake were transferred to a beaker and
stirred with ethyl acetate (1 L) for 30 min. This slurry was then filtered
through Celite® again. The two filtrates were combined and then
20 concentrated in vacuo to afford an oil (32.2 g). This oil was dissolved in
methanol (120 mL) and treated with a solution of HCI in IPA (100 mL),
after which the solution pH was checked for acidity. After standing for
24 h, a crop of crystals was collected by filtration and dried to a constant
weight of 26.8 g. A second crop of crystals (7 g) was later obtained by
25  crystallisation of the remaining crude product from IPA, giving a total
yield of 33..8 g (68%) of the sub-title compound.
'H NMR (CD,0OD + 4 drops D,0): § 2.70 (br d, 2H), 3.09 (d, 2H), 3.47
(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, 5H).
API MS: m/z = 219 [C;H|iN,O+H]*.



hydr ogencar bonate (40.3 g, 0.48 nol) and 3-benzyl -9-oxa-3, 7-di aza- 5

bi cycl o] 3. 3. 1] nonane di hydrochioride (fromstep (iii) above; 33.7 g, 0.12
mol ) was . stWRO¥Nhpidly for 10 min before di-tert-butyl ROTSEPHOIBR e (27.8
g, 0.13 nol) was added in portions. Affter addition was conplete, the .
reaction \/Va%SiSI) rérf-Bioyl O%eﬁz%l%ﬂf—B,'ﬂdi&zabTéElgBQﬁlgln@nilﬂ:\@-r was separated,
dried (Na2SO4), Ti1Ttered and concentrated in vacuo to arford 1o 39.6 g of
an of f - whi t ecanbgxylatel i ne solid. This material was used directly in the
next step w thout any further@B rificagion.. "H NVR (CD3OD) : 1.5 (s, 9H),

2.42 (br t, HHMIXurggoy water) (408 md), slichloromethane (4003gnk)y sodiym 3. 80 (br
5 bg:Dz;A ?998@1&3?%%"3%%5%@33 [gga .n@'.“sfﬁ?&?n ! égbeilgﬁ%%ﬁg‘i%%ﬁ@i% ochl ori de

A sol utioR of; b b&B7d; a- o] if Vibo9k3-3% 1] ponane- 3-
car boxyl at e ?%gag[%?qggaﬁﬁﬁoﬁ?iigtgoﬁ%l gﬁ%?a%%ﬁ?glo% a{r;rJLo) E’Wa% codled to 20
- 10C under a@.12nmol) wasstinpéd rapidliifor 18 mil beformdiferi-biity] dicdrisgoayd et her (1
M was added over the course of 1 h, during which tinme a precipitate

formed. Aftef27a8i@; 0 bhmokswas agdest i pemtiens.e A\fiari additian was completet i rred for
a further | bef or.e the cr.ystalline ecipitate, was callected b
filtration af§ EacHeR i‘ﬁasasi}é'(?éuhoﬁew%ﬁbe? b3, ?h%amgﬁ‘.uf %)WayThi s 25
ave 42.6 o dr SeIIPO fargt sub-title
gorrpound ag gekq%{’m%&eb@%st‘él Wﬁg& nalglta e?tlshglé#& té’cllq;l\?/gy&»ﬁﬂg iﬂger [C
18H26N203¢ CSBR.64] off an of-wifeOcryRaNM2 sblid/ IV MmADIAN was Aséd/ diredthyr in- But y|

o-oxe-S. -l 2ol eyl ok S RORIe Sigpo ot hvakochior e
'H NMR (CD,0D): & 1.5 (s, 9H), 2.42 (br t, 2H), 2.88 (d, 2H), 3.18-
3.28 (m, 2H), 3.38 (d, 2H), 3.80 (br d, 2H), 4.00 (d, 2H), 7.16-7.38 (m,
5H).
15 .

(v) tert-Butyl 7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate hydrochloride

A solution of zerz-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-
carboxylate (39.5 g, 0.12 mol) in ethyl acetate (200 mL) was cooled to
20 -10°C under an inert atmosphere (N,). A solution of HCI in diethy! ether
(1 M) was added over the course of 1 h, during which time a precipitate
formed. After addition was complete, the resulting mixture was stirred
for a further 1 h before the crystalline precipitate was collected by
filtration and dried in a vacuum oven (40°C, 13.3 Pa (0.1 mmHg)). This
25 gave 42.6 g (100% from the compound of step (iii) above) of the sub-title
compound as an off-white crystalline material.
API MS: m/z = 219 [C,sHxN,0;-C;H,0,]*.



- A mxture of ten-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3. |]nonane-3-
carboxyl ate hydrochloride (fromstep (vi) above; 42.6 g, 0.12 nol), 10% s
pal | adi um owesaesrfaenz (2.5 g) and nethanol (450 nl) was subjREIVSEA0/01994

. hydrogenation at atnospheric pressure. 7nce the reaction was conplete (as

i ndi cated by QR' gctgrt-g_lﬂgl mﬁ%ﬂﬁdﬁbﬁ#}bg S*qaﬁ’diﬁnébecafrbéi)%a’tée concent r at ed
I n vacuo to yi €l 5 Ime product. This crude
product was c}iﬁo&h}mﬂdén hot acetonitrile (450 nlL), filtered and the

filtrate io uted wth ethyl acetate (450 nzL i}ﬁéﬁlbelng |l owed to

stand at rt f/brmlxalrh Ofﬁ%bnt}ﬁlﬂd?@zyﬂhg-oﬁﬁ%%ﬂ@éa isy¢la Inonadedrst crop of

ﬁregft alj'r'rnggscalr Saytave Hydrosticie (i Sectin iy 42 878, D2 b0, A% 1 1 o 150
al | 0\/\/\5\5t | s4 t ?’2{@{“@’ Q{L@%ﬂtwgdﬂﬁdg{egagﬁk%ﬁ?w 8@8?& Jég?gpmo;‘t ure

crystalline e Qg{éﬁatl6§ af athhodppherit [RBsstfd. | Sricedth®reddtionr wad comphetsl was
found to have "an “identical | H NMR spectrum and nelting point to the first

crop. The cofbiimdicatyd dydla)f thei mMnmwmﬁhdredmdtthelﬁém@Ozeemaje(( 899%) .
m p. = 207-208C. 20 Prepar atlon
[ (2S) - 2- Hydr obnymuegomaéda‘ﬂ? & aéaalq,ffr&bétfﬁxs‘&lhf’ﬁd’ﬁf’@c% ) bhis srnge

oxy}benzonit r| I y: sium

car bonat e (41 ‘ﬁéf %‘ﬁgo&éd)zﬁ)elbq?éﬁ o] onyd¢4§8%3ﬂz§g§u %drgfé E@%‘ed to a
stirred sol ut ( Rfterbeinglallowdd@® suid attfigor eact i on
m xture ng ra@lpﬁxeé'm %g%%?ggptlﬁg?mspﬁere for 2 h. The ahotosol ution
was filtered @rhj tHeenﬁxtimr atas filleredntor a¢mmolve dhe ifingt eropl eﬁrcryntalhw 01/ 28992

PCT/ SE00/ 01994 73 which was _crystallised fromdi-iso- P\él et her giving
t he product iProgactof19. 8 g) The ‘mother liquor was then conce tratedl to near

u

dryness to give a residue that was dissolved in hot acetonitrile (150 mL).
Ethyl acetate (150 mL) was added to this solution and the mixture allowed
15 to stand at room temperature overnight. A second crop of crystalline
product (8.7 g) was then collected by filtration, and was found to have an
identical 'H NMR spectrum and melting point to the first crop. The
combined yield of title compound was therefore 28.5 g (89%).
m.p. = 207-208°C.
20
Preparation B
4-{[(25)-2-Hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl]-

oxy}benzonitrile

25 (1) 4-[(25)-Oxiranylmethoxy]benzonitrile
Pomssiuﬁ carbonate (414 g) and (R)-(-)-epichlorohydrin (800 mL) were
added to a stirred solution of p-cyanophenol (238 g) in 2.0 L MeCN and
the reaction mixture was refluxed under an inert atmosphere for 2 h. The

hot solution was filtered and the filtrate concentrated, giving a clear oil



yield. (ii) tert-Butyl

7-(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypropyl ] -9-oxa-3,7- 5

di azabi cyclwp @uB9®] nonane- 3- car boxyl ate A m xture of ter PCiSEND1994
9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3sxar boxyl ate (prepared in an

anal ogous f | ; G -195- 'ggnné ' .72 g,
3. 2. n’?mr) aﬁﬁdﬁiﬁ?ﬁ%g&%ﬁp?anyl net l%égﬁ@ﬁ?gﬁli.l ril %%@%ﬁ@gﬁo% ) agove;
0.56 g, 3.2yieml) in IPAwater (11 nL of 10:1) was lo stirred at 60C for 18

h. The solvent was then evaporated to give 1.3 g (100 %9 of the sub-title
conpound, which was used in the next step without further purification.

iii) 4-{[(25)-2-Hydr.axy=3-9: oxa- 3, 7-di bi.cycl o[ 3..3.1] nanz3-yl ) propyl ] -

(), L 6 A s PRSP ) PropY ]
VARQRN? - xYRaaRY! 1 - 9-

oxa- 3, 7- di arzabreye&ror—-Irnorane —S=carboxylate (fromstep (ii) above; 1.0

g, 2.47 mmoljg xﬁiﬂnﬁ&I%Y|té%ﬁ@#%ﬁalﬁ7ldﬁzam§clﬁf823ﬁl@ndxﬁn@-@-caibdiwlat_eacet ate (26
m.) saturated wth gaseous "HCl was added, and the m xture 20 stirred for 4
h at rt. Thejpsepareshin amanalogonsefishion tadhe chmpound BE BreparatgonriA(yi)wat er (1.3

m.) and K2C03 (2.0 were added. The.resultin m.xture, was stirred

ovZar ni ght b@@%’@ QBM%)& 3we Jnmph) @pd %R@Wi@%h@mgﬂzp (ﬁﬁ‘Bugh
Celite(r). T, Al e c t ' ug 1t A1 0i . (91 % of
the 11 & cotio Mool 0 foe 38 0T i TRAgKRG 4, RLpY 20 8080, (1, |
[ 3- (9- Oy 3. sfirféidadadl°Cy fora83h.3. THeGilveht Wasnhew eviporite@ kb gavenii gil e (i)

4-[ (3- Hydr oxypr opyl ) am nol benzonitrile 5 A m xture of 4-fluorobenzonitrile
(12.0 g, 99.(100%%)lof teensnbitle¢ampdund, which was used in the next step without

further purification.

(iii) 4-{[(2S)-2-Hydroxy-3-(9-oxa-3,7-diazabicyclof3.3.1]non-3-yDpropyl}-

15 oxy}benzonitrile

A solution of terz-butyl 7-[(2S5)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-
oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (ii) above;
1.0 g, 2.47 mmol) in ethyl acetate (13 mL) was cooled to 0°C. Ethyl
acetate (26 mL) saturated with gaseous HCI was added, and the mixture

20 stirred for 4 h at rt. The solvent was removed in vacuo before MeCN
(25 mL), water (1.3 mL) and K,CO; (2.0 g) were added. The resulting
mixture was stirred overnight before CHCl, was added, and the mixture
filtered through Celite®. The filtrate was concentrated in vacuo to give
682 mg (91%) of the title compound.

25



‘propanol (59.6 g, 793 mml) was stirred at 80C under an inert atnosphere
for 3 hours before water (150 nmL) was added. The m xture was allowed to

cool to rt, svolovmesthen extracted with diethyl ether. The piGath ayer
‘was separated, dried (Na2SO4), filtered,and concentrated in t(l) va@ggto

yield 17 g (973 Oftith title conpound 48 an oil that crystallised wupon
standing. (ii) oani lino)prop | 4-nethyl benzenesul fonate A cool ed
(00) sol ution Qfr34 % YREARNTR) PR LS RA STt WL g Sstep (i)
above; 17 g, o 3YR8 e w:' e ,,—'{"
triethylamne (9.8 g, 96.5 mmol ) and then p-tol uenesul fonyl chloride (20.2
g, 106 mmol ). The m xture was stirred at OC for 90 m nutes before being

concentrat ed i(H 4-H3cBydoaypropyDatinolbenzenitrildded to the residue, and the
aqueous sol utipn was exf;cr ted with DCM__The ogrﬂgani ¢ 20 phase was dried
(Na2S04), f5i | t/arTBEKmLgq0 i A U2Qig, 9ht mmodurnd Bgamino-tue was
purified by cr | &@atton faem i Sqs propanol 1o yiel 24. 6 77 9% of
t he sub-title%@ﬁﬁ?&n@?’éig’i )ﬁ?e .-@MF‘? Rfired %t’BEC uiderafl hnédt
7-[ 3- (4- cyanoapinbsghid f6iY houfy Befdredwiter! | 1 -

nonane- 3- car boxyl é?% Th(gpyhydr ochl ori dgfega(?%@%?f)t g)?g_tié%%ﬂw]fhe%ﬁlxmre

9- oxa- 3, 7- di axedsi allowred|t3.cdol jortnané was-then buydted withf dieiyPe@ear gtheon A(Vi)
above; 1.1 g, 4.15 mol) was mixed with MeCN (46 nL), water (2.5 nL) and
K2C03 (3.5 g, 9Zgamenayer wasHepagaied, dsied(Nag$Qy); diltetest and homehtratedGHC13 was
added and the m xture 1 2 PCT[.SECQ 01994 75 filtered through
Celite(r). ' ®Thdaf¥q h&’?ﬁ@g]@i%éﬁt‘%{‘ﬁa CompouRd; 3s 28 O%Ki%cwgﬂgseg of the
free base. Thi oii""&‘?.n&iﬁgn m xed with 3-(4- cyanoanilino) propyi

4- et hyl benzenésul fonafe (fromstep (ii) above; 2.1 g, 6.2 mmol) and K2CO3
(0.86 g, 6.2 mol) in MeCN (18 nL). The 5 resulting m xture was stirred

overni ght at 6QC before being concentrated
(i1) 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (from

15 step (i) above; 17 g, 96.5 mmol) in dry MeCN (195 mL). was treated with
triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride
(20.2 g, 106 mmol). The mixture was stirred at 0°C for 90 minutes
before being concentrated in vacuo. Water (200 mL) was added to the
residue, and the aqueous solution was extracted with DCM. The organic

20 phase was dried (Na,SO,), filtered and concentrated in vacuo. The
resulting residue was purified by crystallisation from iso-propanol to yield
24.6 g (77%) of the sub-title compound.

(iii) tert-Butyl 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3. 1]-

25 nonane-3-carboxylate

The hydrochloride salt of zerz-buty! 9-oxa-3 »7-diazabicyclo[3.3.1]nonane-
- 3-carboxylate (from Preparation A(vi) above; 1.1 g, 4.15 mmol) was
mixed with MeCN (46 mL), water (2.5 mL) and K,CO; (3.5 g, 25 mmol).

The mixture was stirred for 4 h before CHCI, was added and the mixture



I n vacuo. The residue was treated with DCM (250 nL) and 1 M NaOH (50 nL).
The | ayers were separated and the DCM | ayer washed tw ce wth aqgueous

NaHCCO3, befwo e1/48e92ng dried (Na2SO4) and concentrated in reasB@/o0i®he product
was purified by flash chromat ogr aphy, 7&luting with a i o gradient of toluene -

ethyl acelgLe skl hdhauge! 2rke fuite A0 ABikia in! ckp'® 1 47 9 (91

% of the sub-tit

4-{[ 3- (9- Oxegive 70.98%zgbot \he ofrée Dbase.norTFlids ywaerthey | lnbrednadith Be@zonitrile 15
The title conpound was obtained in 96%yield according to the procedure

descri bed i reyRneaniking)propyB( me;hjdbenzenembfpnget éfrombstsp (i) - pboyes-
(From ot ep (401 B bmsts and £k (b8 Suitponoin MOSN A HLE, Oﬁﬁleﬂf)iy)-z-
Ezzgsrzfrgﬁy#slaﬂfgﬁ%&dvﬂa%ﬁwgéﬂa@ PP LR, 10

benzoni tril gy ko 4-1é- xlé&iaﬁwaacn@aiéaemarmcm (B502mLH afﬂiHXIt M eNmH
4- cyanophenol (35.7 g, 0.3 nol) Cx3 (41.4 g, 0.3 mol) and

1, 2-di br orme(ﬁﬂanh) ( SHie kpyess. Wermkeparaled\/hm thet TICMi_Jayen svashéd twite under
reflux overni t The m xture was filtered and rated to |ve 30.2 ¢
(45% of the¥ quffquﬁé‘l @uh%forq/vh@e& dried &%@8 &%GRHGFW

purificati on, / t

2-(4- cyanophenoxy&htéﬁﬁﬁﬁgg% %Eﬂ% %azg%l @%‘lﬁﬂh@ Jyﬁ% EME& Jlth a

nonane- 3rocar§%9&vhtaéietomeswm 1l4chat&omaugd:m (21 9Py FIH0: 100951)% vi el d
In

according to the procedure described reparation C(iii) above, usi ng
4- (2- br onpettb@ive) 1.43 g4 Zorofithe kub-tide Bompowads nmol , 1.03 eq.) and
triethylamne (1.5 eq.) in

(iv) 4-{[3-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-y)propyljamino}-

benzonitrile

15 The title compound was obtained in 96% yield according to the procedure
described in Preparation B(iii) above, using terz-butyl 7-[3-(4-
cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(from step (iii) above) in place of zerz-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-
hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3. 1]Jnonane-3-carboxylate.

20

Preparation D _
4-[2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethoxy]benzonitrile

(i) 4-(2-Bromoethoxy)benzonitrile
25 A mixture of 4-cyanophenol (35.7 g, 0.3 mol), K,CO; (41.4 g, 0.3 mol)
and 1,2-dibromoethane (561 g, 3.0 mol) in MeCN_(450 mL) was stirred

under reflux overnight. The mixture was filtered and evaporated to give
30.2 g (45%) of the sub-title compound, which was used without further

purification.



- pl ace of 3-(4-cyanoanilino)propyl 4-methyl benzenesul fonate, and K2CG3,
respectively. (iii) 4-[2-(9-Oxa-3,7-diazabicyclo[3.3.11]non
3-yl)ethoxylwenteswtrile to The title conpound was obtai neBCT/SE@B19% yi el d
. accordi ng to t he procedure described Iﬂ; Preparation B(iii) above, using

tert-butyl ]
] nonane- 3- car kﬁ&

7-1(2S)-3-(4- BHHEX s '

hydr oxypr opyl = E fote abi cycl o[ 3. 3. 1] nonane- 3- car boxyl at e. t5
Preparation E'Ilhe[ ﬁﬂ(—ﬁﬂé)«mmpoﬁndi wasprepared[if. 85% iyield Jcgbrding to the
propoxyl benzonitrile (i) 4-(3-Bronopropoxy)benzonitrile 20

1, 3- Di br onopr mmﬁdu(eldﬂsgnbed !!DPW £@MVFOU§HS fr2riremogdhesyki on  of

eant! on mixt deamidie Soifge.3-3 nal if 08 o4 Bpnd AR ERE IS sbdh The
residue vaS | GHIALSHELI S5A RPN At BRenk IR, KB, U1 €

3- (4-cyanophen Wéppyl | - 9- oxa- 3, 7-di azabl clo- [3.3. |

j nonane- 3- car boxyl at € The sub-title conmpound was prepared in 97%yield
according to the procedure described i n Preparation C(iii) above, using
4- (3-brono V\001f28992 - - benzonitrile (from
step (i) abovdiididnl2n0,0: enzonitrile

4- met hyl benzenes 0 -
4- 3- (g oxcH- 301?“ 3?‘1;? é@i&@g}mﬁ ‘f’ij %b‘i‘]“ﬁ%ﬁ'} 5% ;’lg#dog%cyyﬁllgggg(g!rlﬁ pracedure _
title compoundje¥@fheabtini NPfbparatid@’ B(if) d aB6¥er di t gert-batydr CHigse

described in Preparation B(| ii) above, using tert-butyl 7-[3-(4-cyan=- -
cyanophenoxy)ethyl}-9-oxa-3 7-dlazablcyclo[3 3. 1]n0nane-3-carboxylate

(from step (ii) above) in place of te_rt-butyl 7-1(28)-3-(4-cyanophenoxy)-2-
hydroxypropyl}-9-oxa-3,7-diazabicyclo[3.3.1Jnonane-3-carboxylate.
15

Preparation E '
4-[3-(9-Oxa-3,7-diazabicyclof3.3.1]non-3-yl)propoxy]benzonitrile

(i) 4-(3-Bromopropoxy)benzonitrile

20  1,3-Dibromopropane (1.02 L, 10 mol) was added to a stirred suspension
of p-cyanophenol (238 g, 2 mol), K,CO, (276.4 g, 2 mol) in MeCN
(2.7 L). The reaction mixwure was refluxed for 4 h, filtered and
concentrated. The residue was recrystallised from iso-propy! ether to give
the sub-title compound in a 69% yield.

25

(ii) terz-Butyl 7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo-

[3.3.1]lnonane-3-carboxylate

The sub-title compound was prepared in 97% yield according to the

procedure described in Preparation C(iii) above, using 4-(3-bromo-



phenoxy) propyl ] -9-oxa 3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3-car boxyl ate (from
step (ii) above) in place of tert-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-
hydr oxypre@y/289® oxa- 3, 7- di azabi cyel o[ 3. 3. 1] nonane- 3- cadrseymbe. 10
Preparation F -- 4-[2-(9-Oxa-3, 7-di ggabicycl o[ 3.3. Ilnon-3-yl)etliox

cubtitle Bpoaignzoncls Kadn der (DG MIG 82 SR PSRN 70 cedur e

descri bed propyl éancthylbemzepesulfonlreye, usi ng- -4-hydroxy- isophthalonitrile
in place of 4-cyanophenol. (ii) tert-Butyl
7-[2-(2,4-dicyanophenoxy)ethyl]-9 oxa- 3, 7-di azabi cycl o- 20

[3.3.1] nonaﬁg h - t'tIe crrpound was prepared in 62.7 %
yield -acc P

PIOPORYERFAARIIIE- C(ii i) above,

of 304 éﬁ%ﬁ%ﬁﬁ?ﬁ’n 4od v %ﬁﬁﬂ%@'ﬁ%#@%&éﬁ%ﬁ%PE%C"‘??{V% " place
4-12- (9- Orgesdribed! 2 Phigationl B! isve; usig eLhoali 9qpluhahgei Lril e The

title conpound was obtained according to the procedure din --

. Preparati menﬁﬁy)propydbﬁma-&%-dmgalbleyalem MInonane-3-carboxylate (from
7- [2-(2, 4- dlcyanophenoxy)e
oxa- 3, 7- HeRZEDi aheye)[ i GPIE‘]en(ﬂfaF?é"‘hu'&br'Bm'at(é‘c-yeﬂq‘mg’é}@p}(| i) above)

[ (29) -3 DOESIRTRRIIER % T APl ot 8 pctgnd Fodarbibitace

9-

7

3, 7-di ggabi cycl o 3. 3. 1] nonane 3-carboxylate. Preparation Gs 4-
4-(9-xa- 3, 7-di a_zabi cycl o[ 3.3.11non 3-yl)butyllbenzonitrile (i)

4-( 3- Butenﬂp phtrile Magnesium-(4.2 g, 173 nmol) was activated by

hi | '
washi ng w i ?2 ?é ut e3 Jf' %mzablcyclo[3 3. 1]non-3-yl)ethoxy]1sophthalon1tnle o

(i) 4-(2-Bromoethoxy)isophthalonitrile " - -
15 The sub-title compound was prepared in 64% yield according to the o

procedure described in Preparation D(i) above, using -4-hydroxy-
isophthalonitrile in place of 4-cyanophenol. '

(ii) zerr-Butyl 7-[2-(2,4-dicyanophenoxy)ethyl]-9-0xa-3,7-diazabicyclo-

20 [3.3.1]nonane-3-carboxylate

The sub-title compound was prepared in 62.7% yield-according to the
procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-
isophthalonitrile (from step (i) above) in place of 3- (4—cyanoamlmo)propyl
4-methylbenzenesulfonate.

25
(iit) 4-[2-(9-Oxa-3,7-diazabicyclo[3.3. 1]Jnon-3-yl)ethoxy]isophthalonitrile

The title compound was obtained according to the procedure described in
Preparation B(iii) above, using rerz-butyl-7-[2-(2,4-dicyanophenoxy)ethyl]-

9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate "(from step (ii) above)



-water and acetone and was then dried in vacuo. ZnBr2 (37 g, 165 nmol) io
was sublinmed under reduced pressure (approx. 5 - 20 mrHg) by gentle heating
in a gl ovebowo oTA®egl ovebox was used as it was extrenely hpoi/sEoniomsshe | ab.
.My and ZnBr2 were mxed in a dry 3-neckgd flask under N2 and dry THE (30

)55 U G 5 i ),

addi tion, thes rﬁ&%%&%%[gty[ﬁohﬁgggaﬂ;@y]@ and then bl ack. Sone heat
>40

was al so evol ved After conplete addition, the m xture was heated
to 50C overnight. 4-Bronobenzonitrile (30.5 g, 167 nmmol) was co-evapor at ed
wth toluene twice and was then dissolved in dry THE (250 m ) together

W th Pd(PPhS)PiM}OIMGS mmol, 20 2.5 nole). The sl urry was added to the
Gignard reag ) ; , roomtenperature
over ni ght . S HCf=lf RAADICYCLO! 3 b LIOR S YA QUYL IV EZONA eaction m xture,

and the resulting sol utlon was extracted vmth ether (1000 + 3 x 500 ni),
t he conbi ned ether solutions were washed with NaHCO3 (satd. 3 x 250 nL),
dried, f||terﬁg4 dR\ien mirged. The crude product (29 7 g) was subjected
to Dry-Flash 'C rameter 12 cm height cm hept ane: Et OAc
(99:1 to 90: mgneslumg(%gzlﬂ m}nol) waseacmuatedlhw waﬂnng)mﬁddlbﬁntfgﬁi,nat ed

wi th 4- bronobenzonitrile (ahout Thj S mate he next
Step. V0 01 28365 Andcsene quss ey drish 42 vk PpBrolDoet J63 BERODN 11 1 e

gl ggoF\%gqlxln) %@E@Fﬁd@dﬁ§ ssg{é%eo&ggyﬁo %gﬁBmglzng%orrpl ex (20

m, 2 M was Ogdvsrﬂmvwhe ghovebo! was uséd ACitandk exaredhdl® humiiour s,
water (70 mL) and NaBO3- 4H20 (25 g) were added and the m xture was stlrred

over ni ght bef i érediabut Mgnand ZnBes were (ol i) daytd-ndskethélwsamdﬂ; N250 ni) .-
Atter separatl olary M BI°RLS Watified® 4-B0m T atene (25.1 g, 186 mmol)
dissolved in dry THF (175 mL) was added dropwise to the Mg/ZnBr,
15 slurry and, during the addition, the reaction mixture turned greyish and
then black. Some heat was also evolved (>40°C). After complete
addition, the mixture was heated to 50°C overnight. 4-Bromobenzonitrile
(30.5 g, 167 mmol) was co-evaporated with toluene twice and was then
dissolved in dry THF (250 ml) together with Pd(PPh;), (5 g, 4.3 mmol,
20 2.5 mole). The slurry was added to the Grignard reagent and the reaction
mixture was stirred at room temperature overnight. HCI (500 mL, 3 M)
was added dropwise to the reaction mixture, and the resulting solution was
extracted with ether (1000 + 3 x 500 mL), the combined ether solutions
were washed with NaHCO, (satd. 3 x 250 mL), dried, filtered and
25 evaporated. The crude product (29.7 g) was subjected to Dry-Flash
chromatography (diameter 12 cm, height 5 cm, heptane:EtOAc (99:1 to
90:10)) to give 21.2 g of the sub-title compound contaminated with 4-

bromobenzonitrile (about 20%). This material was used in the next step.



with ether.(2 x 200 tnL) and the conbined extracts were dried, filtered
and evaporated to give crude sub-title conpound. Purification by flash 1o
chr omat ogr ayhg1/28992Si 02 (300 g) with heptane: Et CAc (3:1 t ectsijgse t he
sub-title conpound (6.99 g) (i i) 4-594- Cyanophenyl ) butyl net hanesul f onate
Met hanesul f3ﬂ¥4 0 mmol) was added to a cooled 15 (0CQ),
stirred sol | ) benzonitrile (fromstep (ii) above,
5.2 g, 29. 741(533i1teﬁ99béﬂ’zbﬁi&mé| @rorestép- (Q5a|56v)e 110.8i ghbor mahang (50 znL).
The resulting. mxture was stirred for h before water (150 nL) was
added, and tdissolvedain dry sJHF @ldfamit)eand dvisedooled tooOCEntBH;-MeS0 give the
sub- t|tIe conpound. This product was used directly in the next step 20

wi t hout f ur tooEpl %ﬂofmé-atzpw was; added dropwise wiver 45 minutes at 0°C and,

o S SRRy b“%ﬁ%@{ﬂﬁﬂ&“%@ﬂ%ﬁ@g%ﬁ%i@eﬂm"é&e%y. ol d

accor di ng t(inﬁ('flrf @%u UiehiflR e bﬁedumfgﬁﬁﬁﬁeaﬁmo L) hmdDove, us!ng

4- ( 4- cyanopheny onat e romstep (ill1) ove) in place
of 3- (4- cyanginedsatti mmnpylAﬁermPMhmeemqawﬂsqimsewab eX@alted 28992

PCT/ SECQ/ 01994 80 (v) 4’)4 (9-Oxa- 3, 7-di azabi cycl o[ 3. 3., |

| non- 3-yl )bumsh p@em(%m 200 jml)rard the c@lb@ﬁécnmactﬁxa\gergb@m%ﬁtmd%% yi el d

?g??rgwgl t%n £Y ﬁorage%d glvedcerﬁ bb- tllenco%e jat i’unfiB Lo II)Jy %ste using

cyanophepyl I@L& 3 | ate s
(%lrompstg% %%‘h%@g?y?n%l% q"‘t’ig?tﬁé ut Pt(%kfm%l eecaﬁr%phenoxy) 2-
hydr oxy pr opwub-title @ompdnid @. aﬁngu cycl o[ 3. 3. 1] nonane- 3- car boxyl at e.

Preparation H 4-[1-(3, 4-Di net hoxyphenoxy) - 4- (9-oxa- 3, 7-di azabi cycl o 3. 3.
| I non- 3-

(iii) 4-(4-Cyanophenyl)butyl methanesulfonate

Methanesulfonyl chloride (2.32 mL, 30 mmol) was added to a cooled
15 (0°C), stirred solution of 4-(4-hydroxybutyl)benzonitrile (from step (ii)

above, 5.2 g, 29.7 mmol) and triethylamine (4.35 mL) in dichloromethane

(50 mL). The resulting mixture was stirred for 4 h before water (150 mL)

was added, and the organic layer separated, dried and concentrated to give
the sub-title compound. This product was used directly in the next step

20 without further purification.

(iv) ter-Butyl 7-[4-(4-Cyanophenyl)butyl}-9-oxa-3,7-diazabicyclof3.3.11-

nonane-3-carboxylate

The sub-title compound was prepared in 69.3% yield according to the
25 procedure described in Preparation C(iii) above, using 4-(4-cyanophenyl)-
butyl methanesulfonate (from step (iii) above) -in place of 3-(4-cyano-

anilino)propyl 4-methylbenzenesulfonate.



o yl)butyl]benzonitrile (i)

4-[1- (3, 4- Di net hoxyphenoxy) - 3- but enyl ] benzonitrile A cooled (0C m xture of
4- (1- hydr oxywB-obreseeny| ) benzonitrile (14.6 g, 84.3 mmpl) aRCT/SEC/0199%4
. 3, 4-di met hoxyphenol (19.5 g, 125 4 mmlgo in toI uene - is (500 nL) was
treated with I bet Ya_ P9 % 3@& &ﬁc6g, 126. 4
ol ) | fol | o 1befzont

h—Y-- . T 0, 126.4 mmol).
After additi oTheqiie dﬁh&wéshﬂ:tﬁxﬁé@ﬁn Gs%ﬁyieldlictordlhg t:dxdm[tcmadhmhe
tenperature rose to 15 Addi ti onal toluene was added (500 nt% and t he
m xture stirr dedscaibedt mverpghnnnTtB(m) eabqwetatuﬁnm) éart Biybut %%sphl ne

oxi de was then renpved by filtration and t trate ated in
vacua to gi vemehgn)d)b“éyllrgeo’ﬁr%at@%mbﬂwtof s] Wl%ﬂa 8 rlé onat ogr aphy

Phe sube i 81 e(@ﬁ#ﬁ%&pﬂ& Wgﬁv,cpvé -ru}%f"acg of t@%’i\%ﬁW-[(é%.%lgcygﬁbphxhg,[ﬁ_zﬂ. 9 g of
gul[ ]iLI ((jg go?pl eia‘%‘%ﬁ 11 i, E@Wﬂ?g%&sﬁ&ﬁg@g% Srrgt Pgl a

cool ed (-5C) solution of 4- [1 (3, 4-di met hoxy-

phenoxy) - 3- but enyl | benzonitrile (fromstep (i) above;, 17.6 g, 56.8 mmol)
in dry THE (1&9&% a period of 15 minutes (during which tinme the WO

01/ 28992 PCT/ 01994 81 0 The resulting
m xture was si' oot RIC i : ' '- ng al | owed
to warm t o,rt viybakyifbehitfhi contlnuedfor afurther 3.5 h at this
tenperature b 2 nm) and sodi um perborate tetrahydrate (11 g,

66 mol ) were added. 5 The biphasic m xture was stirred for 2 h at rt
before the water |a er was separ at ed and extract ed with ether. The
conbi ned or gakdd ) j )~ QUIE onifrileed and concentrated in

vacuo. The resul ti q | due s |ed n.silica gel,
eluting with KPRO Oﬁat@/ g Rﬁé’gf‘&?‘é %’-gu%g%nzggﬁ{weyf@ 445 g (77
% of the subglyi{lfnol) and 3,4-dimethoxyphenol (19.5 g, 125.4 mmol) in toluene
15 (500 mL) was treated with tributylphosphine (32.14 mL of 97% purity,.
25.6 g, 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

20 of tributylphosphine oxide was then removed by filtration and the filtrate
concentrated in vacuo to give 65.8 g of crude product. This was purified
by chromatography on silica gel, eluting with toluene : methanol (98:2), to
yield 17.9 g of the sub-title compound.

25 (ii) 4-[1-(3,4-Dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile

Borane-methyl sulfide complex (2 M in ether, 11 mL, 22 mmol) was
added dropwise to a cooled (-5°C) solution of 4-[1-(3,4-dimethoxy-
phenoxy)-3-butenyl]benzonitrile (from step (i) above; 17.6 g, 56.8 mmol)
ixt dry THF (15 mL) over a period of 15 minutes (during which time the



to compound. (iii) 4-(4-Cyanophenyl)-4-(3, 4-di nmet hoxyphenoxy) but yl

nmet hanesul fonate A solution of nethanesul fonyl chloride (3.4 niL, 5.0 g,
44 mol ) | WEOOK289215 nl) was added slowy to a cool ed (-BCr/spnmoiasse of

4-11- (3, 4 15 di met hoxyphenoxy) - 4- hydr gxybut yl ) benzonitrile (fromstep (ii)

b ; DCM
?SSVﬁL) dur| ng \%ﬂ%rﬁﬂ.@t% het?tranrrpger g’fzsl‘}mé'g 53&%1% w??ggrfazgg;{/% I2?:

Stirring wasetwedn Oufid 20°Oeforeled 1) befdred beingrallowedr thevard o hef ore water
was added. The resulting organic Iayer was separated, and washed 20 with

wat er, separStireidg apsicontinged forra firtheri3:5oh gt this tempesatire before watepound in
100% vyi el d.

tert-Butyl 7 (%hw%?RS‘HHEWF‘)Q@E(tS“@ym%bgySﬁéWBQI))WFﬁch@ oxa- 3
SREE TR ECR U R pivpter PP

Preparat i on gehdrhied ﬁiﬂoléﬁrac&% {4thethér. Cmiéoéﬁiﬁlﬂﬁéd organic layers were _
4-(3,4-dinmeth xyphenoxy butyl methanesul fonate (fromstep (iii) above) in

pl ace of 3- mmmmrmendnmawmmwlzmmem fesnking residu® 01/211992
PCT/ SE00/ 01994 82 (vi} | - (3, 4- Di net hoxyphenoxy) - 4- (9- oxa- 3
, 7- di azabi cywasopwified mhrgmtygwumq sidisa @l ¢ ¢lutiag with dPfe: €dhound was

obt ai ned in uaﬂ |)t %@%ﬁe %Egﬁgﬁt gq?rﬁﬁlpg 1E$ Et??%°8?%£esﬁeﬁﬁé' bed in

Pr epar at i on 3¢

cyanophepy!| )cb&IBD()ﬁndjf di met hoxyphenoxy) butyI ]- 9 oxa- 3, 7-di azabi cycl o

[ 3. 3. 1] nonane- 3-car boxyl ate (fromstep (iv) above) in place of ten-butyl 7-
[ (2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7- di azabi cycl o-

%333I I1]r\2(r)1ngn§4 3- tp{ar bo}%lhgl;)ﬁ}gﬂgiﬁq%{q%f&&y)bu [lgﬁxetgan%(sglfgnaZe di azabi cycl o
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) mixture of 4-[1-(3,4-
15 dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (from step (ii) above;
11 g, 34 mmol) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM
(50 mL), during which addition the temperature did not rise above 2°C.

Stirring was continued at between 0 and 5°C for a further 2 h before
water was added. The resulting organic layer was separated, and washed
20 with water, separated again and then dried to give the sub-title compound

in 100% yield.

(iv) tert-Butyl 7-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl}-9-

oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

25 The sub-title compound was prepared in 82% yield according to the
procedure described in Preparation C(iii) above, using 4-(4-cyanophenyl)-
4-(3,4-dimethoxyphenoxy)butyl methanesulfonate (from step (iii) above) in

place of 3-(4-cyanoanilino)propyl 4-methylbenzenesulfonate.



- (1) 4-[(3-Bronopropyl)sul fanyl]benzonitrile A m xture of 4-cyanothi ophenol
(20.8 g, 154 mmol ), 1, 3-di bronopropane 15 (155 g, 0.77 nol) and K2C03
(21.3 g, 154y od N MeCN (300 nmL) was refluxed overni ghpet/Sobiofoad i on and
. evaporation of the solvent gave a browng, oil that crystallised when treated
with EtOH The crystals were isqlate £l 1] [ sub-title
conpound ( 24. gv)gﬁag&f-Dggeg\gpx)}p .n?’f% BLERES: t,j;@mgébﬁﬂ? Sioios: trile

3- Chl oroperoxW44.9 g of 70% 182 nmol) was added slowy to a
cooled (0CQ s =t 3- bronopr opyl ) sul fanyl ] benzonitrile (fromstep
(i) above; 23.Fhedtitld otiipound i WasDEbla{rkB0in dantititivenyieldinecording tchére st i'rred

at rt overnight, and the resulting precipitate filtered off. 25 The
filtrate was qrocsiure desotibed inRreparationiB(ii)aabovei using trestbupds7d4édn  (by

T otk G AR e RO S 7o
) . t
oo O X o ol o TP R IO

PCT/ SE00/ 0199%%%&%@8;11%8’2& arsiype VI-9-0xi3, Paidzabicyéloon was washed

wi th aqueous ) rate concentrated in vacuo. This gave
the sub-title @B 1pmondnd-B-cithoXylateel d. 5 (iii) ten-Butyl

7-{3-[ (4- cyanophenyl ) sul fonyl ] propyl }-9- oxa- 3, 7- di aza-

bi cycl o[ 3. 3. 11nonane- 3- carboxyl ate The sub-title conpound was prepared in

64 %yield acg&rdi ng tg the procedure described in Preparation C(iii)

above, usiHy - propyl)sul fonyl]benzonitrile (fromstep (ii)

above) in placg¢ef &_3, rlexs 2 MWfonate.
, YT -

0Y3.3.

(iv) 4-{[3-(9-DH
benzonitrile

(i) 4-[(3-Bromopropyl)sulfanyl]benzonitrile

A mixture of 4-cyanothiophenol (20.8 g, 154 mmol), 1,3-dibromopropane

15 (155 g, 0.77 mol) and K,CO; (21.3 g, 154 mmol) in MeCN (300 mL) was
refluxed overnight. Filtration and evapoi'ation of the solvent gave a brown
oil that crystallised when treated with EtOH. The crystals were isolated
by filtration to give the sub-title compound (24.5 g, 62%).

20 (i) 4-[(3-BromopropyDsulfonyl]benzonitrile

3-Chloroperoxybenzoic acid (44.9 g of 70%, 182 mmol) was added slowly
to a cooled (0°C) solution of 4-[(3-bromopropyl)sulfanyljbenzonitrile
(from step (i) above; 23.4 g, 91 mmol) in DCM (250 mL). The mixture
was then stirred at rt overnight, and the resulting precipitate filtered off.
25  The filtrate was concentrated in vacuo to give a residue that was shown
(by NMR analysis) to confain 25% sulfoxide in addition to the desired
product. The residue was redissolved in DCM (250 mL), additional 3-
chloroperoxybenzoic acid (5.6 g of 70%, 23 mmol) added, and the

mixture stirred for 30 min. Dimethylsulfoxide (20 mmol) was added to



The title conmpound was obtained in 84%yield according to the procedure 15°
described in Preparation B(iii) above, using tert-butyl 7-{3-[(4-
cyanopheny WaewB¥ay| | pr opyl } - 9- oxa- 3, 7- di azabi cycl o [ 3. 3PCT/SENAND4 3
carboxylate (fromstep (iii) above) imaplace of tert-butyl 7-[(2S)-3-(4-

CyanopnenoXy egrogy i PrEPsA t&f@?éatﬁb DEMZRRItTONC il 3 wisHdd e 3-

car boxyl ate reparation ert - But

(15)-2-(4- Cyaali\mhsemmme séparﬁnea driéd dn@z:@meimted[zﬁ Vaicikd nOThiS gave

yl nethyl) et hyl carbamate 25 (i) _4-(2-Oxi ranyl met hoxy) benzonitrile The
sub-title cothecuheitieecompoypd ind6fnyieldsoo yi el d according to the procedure
described in Preparation B(i) above, using epichlorohydrin in place of
(R -(-)-epichl orohydri n. WO 01/ 28992 PCT/ SEOC)’ 01994 84 (| i)

4- (3- Ani po- 2=
4E(o<|rg‘n rréflg 0.57 ol ) was

added to a n'bfégélba gfllm%mﬁlﬁgueous anmoni um hydrOX| de (500 nL) and
| so- pr opanol slurry was stirred at 5 room

t enper at ure The shbditles cofipeundeanasi preparedt inr €4 yiéld| aoeding otor @reove t he

I nsol ubl e by-product, and the filtrate was,_concentrated in vacuo to give a

crude produchcﬁﬂleEh GssEibed i Brepasationy ((edia@Bovhi BFnge4lB3-Prasner 50 g (46

3 (- cyanophbieb s RARRTIST inh slep, D 0RYEN I Biges 665 GesBbton o

4-1(3-amypo gmnﬁ%wmyd, Wédcaeddfonhter i 1 € (fromstep (ii) above; 44.6
g, 0.23 nol) in H20 ( L of 1:1) was treated with di-tert-butyl -
di carbonate (53 g, 0.24 nol). The m xture was stirred at rt overnight,

ft whi ch Nad dd d th L fi
arter ¢ @iv) 4-{\[Aéa?Q-%xa-%%-%&zabics?ckr)[eB%{ 1irlnorrllg.’»-yl)prqpyllsulfonyl}-

benzonitrile

The title compound was obtained in 84 % yield according to the procedure
15 described in Preparation B(iii) above, using zerz-butyl = 7-{3-[(4-
cyanophenyl)sulfonyl]propyl}-9-oxa-3,7-diazabicyclo[3.3.1]jnonane-3- .
carboxylate (from step (iii) above) in place of rers-butyl 7-[(25)-3-(4-
cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-
carboxylate. |
20

Preparation J
tert-Butyl (15)-2-(4-cyanophenoxy)-1-(9-oxa-3,7-diazabicyclo{3.3.1]}non-3-

ylmethyl)ethylcarbamate

25 (i) 4-(2-Oxiranylmethoxy)benzonitrile

The sub-title compound was prepared in 75% yield according to the
procedure described in Preparation B(i) above, using epichlorohydrin in

place of (R)-(-)-epichlorohydrin.



15 organic | ayer separated. The water |ayer was extracted with ether and
the conbined organics were dried and concentrated in vacuo. The resulting
oil (70 g) wameohidspered t hrough a plug of silica, and then ggysioahobsed
-from di et hyl ether di -iso-propyl ether, to yield 50 g of the sub-title
compound. 20 - But oxycar bonyl)am no! -1 -[ (4- cyanophenox )meth
|Jeth 1 met han HOAPPIPRIG A I EMCARITHS (22, 3 g 0.195 nol) was

3+ (4 cyano- Lﬂinﬁ@%@yﬁ%%& bRl (Raoes (ol 1001 07kl 51 2

g, 0.177 mol) 3pd afded-fo%h rfﬁk'mi'ba@ﬁ pondeniratdd éuéaﬁxma:ﬁuﬁ Hp®okiden

pyridine (250. nL), kept under an inert atnosphere. The reaction m xture
was stirred f o500 mIjtandtiso-pedpanel (300eml I dTHCGsulting shutele dvas Tstiered gani c

| ayer was separated, washed with water, dried (I\/gSO4) and concentrated in
vacuo to yi 6l dro@s temperanwefor 3 days:eThe beaction snixtune wias filterd @IveREDS?

PCT/ SECO O 994 . 85 tert
2-[ (4- cyanopheﬁ%(’gp)sﬁgﬂ\'il o rfﬁgﬁﬁyﬁpﬁ.%&ﬁ%wpgpecegtre@mtad'af%}o gHeution of

2-[(tert-but oxyc

met hanesul fona?e ?9%&%@%3@1&%&@&&@8@%%}2 nuHeB’an 0 g

t et r abut yl ammoi46%) by theambaitle donly Cﬁ g, 588 mol) in DCM (100 . nl) was
treated with 50 wt. % aqueous Na (60 m.) under an inert atnosphere. The
resulting mxture was stirred, and the tenperature was sIowa allowed to

rise to rt over The organi c |ayer
was washed ! ﬁn JRat8  esi due that was

& ystalli sat fS'n“?“;%%‘? @“?’LW&@R""Q% ‘Hef?%%{ﬂ?@&»?#%@;b%ow
sub-title compeios itep Ghamov:ald 6, (ywm'bl) bVTHF SHORUS/L of 1:1) was

(2S)-2-[(4-cyanophenoxy) meth |]-1-aziridinecarboxyl at
treated with di-ferr-butyl dicarbonate (53 g, 0.24 mol) The mixture was

(@)

stirred at rt overnight, after which NaCl was added and the resulting
15 organic layer separated. The water layer was extracted with ether and the
combined organics were dried and concentrated in vacuo. The 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.

20 (iv) 2-[(zer-Butoxycarbonyl)amino}-1-[(4-cyanophenoxy)methyl]ethyl

methanesulfonate

Methanesulfonyl chloride (22.3 g 0.195 mol) was added over the course of

1.5 hours to a cooled (0°C) solution of terz-butyl 3-(4-cyano-phenoxy)-2-
hydroxypropylcarbamate (from step (iii) above; 51.2 g, 0.177 mol) and

25 4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250.mL), kept
under an inert atmosphere. The reaction mixture was stirred for 2 h at rt
before water and DCM were added. The organic layer was separated,
washed with water, dried (MgSO,) and concentrated in vacuo to yield
68.1 g (100%) of the sub-title compound.



15 The sub-title conmpound was prepared according to the procedures
described in steps (i) to (v) above for the synthesis of tert-butyl 2-[(4-
cyanopheno¥OHE8M9| ] - 1- azi ri di necar boxyl ate, but using (BFF§BMNA1994
eplchlorohydrln in place of eplchloro@ydrln in step (|) 20 (vii)

d| car boxyl at

9-oxa- 3, 7- di gz aébaadzl QbGC)3 %mﬁaﬁn%f %qeéﬁwdgwbbﬁmm@gﬂ%m ion A(vi)

above; 2 17 g, 8.2 mmol) was dissolved 1 n CHCL e mxture
was cool ed tcyaﬁﬁphéh’ﬁxjf)methyl]dmyh meethshesulfonatd. ﬁ’rcm‘m Is)epvvz(w)ad!ﬂade fol | oned
by N (benzyl - carbonyl oxy)succinimde (2.24 g. 9.0 mmpl ), and the

m xture sti r3(é\§/ 8t $3c6 nmoi mummmlmmenﬁwma@@i with water

(4 3 35 )l B GO 4 AR SRRV i L,
sub-title C?@%.P,ﬂ u(nﬂ £ aff i &P%ﬂé@h?&“ %ﬁ%g-egnzy ggﬁfgﬁ{}e% $55gs i n the next

step withou er puri fCaeon

3, 7- di azabi camel 1t Serdpekhmes vas slowdp allowed & fisdtolhaver fored Rpamdhied was
obtained in 55%yield according to the procedure descri bed in Preparation

B(iii) abovegxtuastedgwithbethery| - The organi¢) Jayar) was oxashed with water and _
oi ace. of terdonseH @qtedy%”v%%?é‘io? 393%%%‘ Bk é%ﬁ?@yﬁﬁ o
3,7-dia te

7- [(2|S)-Z -[(%bglr%@g@gfhx car bony am no %t? C?Sﬂ%‘p‘)ﬁé}) ﬁ:yhlethyl

propyl } - 9- oxahét, 7-diiiscplipyl etiek ﬁelﬁlﬁoﬁﬁﬁﬁﬂéwﬁfpbﬁﬂdhﬁt@anﬁhﬁlvwb title
compound was obtained in 71 %yield according to the procedure described
in PreparatiX®ldB(ii) above, using benzyl 9-oxa-3,7 15

di azabi cycl o[ 3. 3. 1] nonane- 3-car boxyl ate (fromstep (viii) above) and tert-

(vi) rerz-Butyl (25)-2-[(4-cyanophenoxy)methyl}-1-aziridinecarboxylate

15 The sub-title compound was prepared according to the procedures
described in steps (i) to (v) above for the synthesis of zerz-butyl 2-[(4-
cyanophenoxy)methyl}-1-aziridinecarboxylate, but using (S)-(+)-
epichlorohydrin in place of epichlorohydrin in step (i).

20  (vii) 3-Benzyl-7-(tert-butyl) 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3,7-

dicarboxylate
The hydrochloride salt of tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-

3-carboxylate (from Preparation A(vi) above; 2.17 g, 8.2 mmol) was
dissolved in CHCl; (25 mL) and the mixture was cooled to 0°C.
25  Triethylamine (2.1 g, 20.6 mmol) was added, followed by N-(benzyloxy-
carbonyloxy)succinimide (2.24 g. 9.0 mmol), and the mixture stirred at rt
for 24 h. The reaction mixture was washed with water (4 x 15 mL),

before the organic layer was separated, dried (MgSO,) and concentrated in



- butyl (2S)-2-[(4-cyanophenoxy)nethyl]-1-aziridi necarboxylate (fromstep
(vi) above) in place of tert-butyl 9-oxa-3,7-diazabicycl o[ 3. 3. 1] nonane- 3-
car boxyl at e wod14s9p1 2S) - oxi ranyl met hoxy] benzonitril e, resprCT/SEm0y9420 (X)
.tert-Butyl (1S)-2-(4-cyanophenoxy)-1-(9ggxa-3, 7-di azabicyclo[3.3.1]-

P05y e[ (1 ok oG R e ubfe coiboiba K5Ik, conainine some TEAY

, 7-di azab icy l B%rmf = myf tep (ix) above;
2.55 g, 4.7 m‘;}%ﬁ;@hiw}ségé%]i%t ano st?ggﬁm_ \{ﬁa@gfﬁhgfgrﬁ%ﬁnat ed over 5 % Pd/ C
(0.8 g) at 30 kPa. When the quantity of hydrogen cal culated for conplete
reacti on had been consuned, the reaction was stopped. The m xture was
filtered throuykii)dRenzyk9roxa-ahdiazabicy¢lo[3.3 dironanacdeearboxydatei n vacuo. The
resulting residue was purifjed

, by VD .01/ 28992 PCT/ SEOOML994 87
chr omat ogr aphylltide compourd was ﬁém&mdﬂn é"?ldé’r‘n’ﬁgﬁ%tgl ‘%ﬁ&fﬂ%ﬁ%re (95:5),

B e b e e
benzoni trile THe_dihidbfeyeRBaulidonsin-3T aheirBoxyise (i Sep Qvii) bove) hod

described in Tpreparati'on B above, using epichlorohydrin in place of

(R) +) - epi chl orglacéyelr iterributyd t #(28))3-(41€yamophenaxy)-3sydraxypropyl]-9-oxa-

6- Bi s(hydroxynet hyl ) -4-(phenyl sul fonyl )gorpholine (i) NN

Bi s(2- oxi r any| 3@t MWﬁE@né”sUPﬁ’% -GIDOXYRRIS s reaction is very exothernmic

so care nust be taken if the reaction is scaled up. Acetonitrile (400 nli)
and ()-epi thlorohydrin (100 mL, 118.3 g, 0.78 nol) were added to

- benzenesul f onagyige {73974 (25)-2 (Fe#s-BBlokycarbonyDamino]-3-(4-cyanophenoxy)-
propyl}-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate

¢D

The sub-title compound was obtained in 71% yield according to the
procedure described in Preparation B(ii) above, using benzyl 9-oxa-3,7-
15 diazabicyclo[3.3.1]nonane-3-carboxylate (from step (viii) above) and zerz-
butyl (25)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate (from step
(vi) above) in place of zerz-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-

carboxylate and 4-[(25)-oxiranylmethoxy]benzonitrile, respectively.

20 (X) tert-Butyl (15)-2-(4-cyanophenoxy)-1-(9-oxa-3,7-diazabicyclof3.3.1]-
non-3-ylmethyl)ethylcarbamate

.A solution of benzyl 7-[(25)-2-[(tert-butoxycarbonyl)amino}-3-(4-
cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
(from step (ix) above; 2.55 g, 4.7 mmol) in 95% ethanol (50 mL) was

25 hydrogenated over 5% Pd/C (0.8 g) at 30 kPa. When the quantity of
hydrogen calculated for complete reaction had been consumed, the
reaction was stopped. The mixture was filtered through Celite®, and the

filtrate concentrated in vacuo. The resulting residue was purified by



foll owed by cesium carbonate (228 g, 0.70 nol).. The m xture was heated at -
reflux for 15 hours wth nmechanical stirring. After cooling to room 20

t enper at ur WAR#H28992was added (250 nl) . and t he organi c phasersepmuied and
concentrated under reduced pressure. Bhe residual oil was chromatographed

G ohi or oot nahakigrafiy onl A, Sylpl 4% STHCE?? GutrbolincalCREUET |
conpound as -§), Itoyib?dﬂlegmefl&%;ou%al”glm%§00w CDC13): 8 2.55-2.65

(2H, m), 2.79 (2H t, J 4.4) 10-3.22 (4H, m), 3.58-3.73 (2H, m,
7.50-7.56 (2H, n), 7.58-7.63 (1H, n), 7.83-7.87 (2H, m). ir WD 01/28992

PCTI SE00/ 01984 88 (i.l) 2, 6-Bi s(hydroxynethyl)-4-(phenyl sul fonyl)norpholine
Tet rahydrof U.B_ME_EK) was added to N, N- bi s(2- OXI ranyl met hyl ) benzene-

sul f onam f _mmol ),
f ol | owed éﬂ%ﬂﬁ@

5 o o ro-ure stirred 5
for 6 days b&ehithR | S corrpl ete V\Athl n 1 day) SoI i d SOdI um.chloride (3
g) and ethleC'E‘t"&t‘é‘ (40 nmL.) were added, and the m xture stirred for 1
hour. The or'@haitxtlepd:mnpzmxﬁswwpmparaddarﬂingsthetﬂe\me:thochqhmnhed mnmoni um
chloride (10 nL of, 10% . The organi ¢ phase was_  concentrated under reduced
pressure bef BFepatatipn &h aboyes ustngeepicorahydrin g place of (ck-kepigBloEncent r at ed
again to Iegl\l/e t he tltkﬁ conmpound as a crude oil (10.65 g). This materi al
was enpl oye ¥ﬂ‘?‘b{§‘t§‘§}’ subsequent reactions wthout any further
purificatgjon. Preparation Mis cis
2, 6- Bi s(hydroxynet hyl) - 4- ( phenyl sul f onyl ) nor pholine (i) Chirally enriched
N, N bi s(2- oxPrepasatiortlhy| ) benzenesul f onam de This reaction is very

exothermc so ¢ st be taken if the reaction is
é) 6-B1 &y oxymethyl)-4-(phenylsulfonyl)morpholine

(i) N,N-Bis(2-oxiranylmethyl)benzenesulfonamide

15 This reaction is very exothermic so care must bé_ taken if the reaction is -
scaled up. Acetonitrile (400 mL) and (t)-epichlorohydrin (100 mL,
118.3 g, 0.78 mol) were added to benzenesulfonamide (50.0 g, 0.32 mol),
followed by cesium carbonate (228 g, 0.70 mol).. The mixture was heated
at reflux for 15 hours with mechanical stirring. After cooling to room

20 temperature water was added (250 mL) and the organic phase separated
and concentrated under reduced pressure. The residual oil was
chromatographed over silica (300 g), eluting with dichloromethane (1 L)
and then dichloromethane : ethyl acetate (3 L of 19:1), to give the sub-title
compound as an oil (39.4 g, 46%).

25 'H NMR (400MHz, CDCl,): & 2.55-2.65 (2H, m), 2.79 (2H, t, J 4.4),
3.10-3.22 (4H, m), 3.58-3.73 (2H, m), 7.50-7.56 (2H, m), 7.58-7.63
(1H, m), 7.83-7.87 (2H, m).



- scal ed up. Acetonitrile (100 nL) and (R)-(-)-epichlorohydrin (47 nL, 20
55.6 g, 0.60 nol) were added to benzenesul fonam de (20.0 g, 0.127 nol),

fol |l owed by wesimgwzar bonate (83 g, 0.255 nol). The m xt urecmsEohenied at
.reflux for 6 hours w th mechani cal stlrglng and then was stirred

over ni ght at Q"ﬁ was, adde 10 3 t he organic phase

separ ated and plguliony Dmon & The 25 reS|duaI oi |

was chr omat ogr oy ; t

di chl or onet hgn’g%gg a&c@bﬁ) ﬁgﬂ%éﬂgﬁo‘wmms@% &mﬂguﬁ t'he corrpound as
an oil (14.8 qu%ﬁ%ldeT(W%ﬂeﬁ8 P altérhh®ROA)0 4BSVe; 80 d,i 371 mmol),

ci s-2, 6-Bi s(hydroxynet hyl) - 4- (phenyl sul fonyl) m)rphol i ne  Tetrahydrof uran

(60 rrL) was adfdtiowed byhdihee |sulfaric iacide¢lONnR- of § (M), and the mixture stirred
oxi ranyl met hyl ) benzenesul f gnam de (from_step (i). above; 14.8 &kl 5 mol ),
fol | owed bys difont6 days (xeactiomds gomplste,withn 1 f§y)- o Melidhsodium; chlgpide st r r ed

for 1 hour. TH S s ick 'gair&%@@éﬁz&gtaﬁﬁ%gh#f%ﬂgwéeaﬁ@fﬁxer Feduced
pressure to Qi Cr Ufie R§ ﬁa’s% Gvag)seggﬁﬁed rﬁfdeWaéhed"ﬁﬁlthLHQuEbﬁ’dj by

col um chr omat ogr aphy ove SI| ca, eluti w th dichloronethane : ethanol

(19:1), to gi vaninbaiuhi t tiosideP L0 dmls of, 109%% IdI‘hECbrgmcmphase fwas:tlon
that was a 2:1 m xture of cis- and trans- isoner

cis-isoner is consentrated naden sednesdipressure tbn@rqaplyen@maé@ed {@Q s;L)( +) -

gf;gglr g[ iogxd“fh nix eedwlagchtlc%gtr agampto Saved egtgllz g ot %st”a%rufiyd“ n. 15

3, 3-Di net hyl - | ; (i)
N, N- Bi s( 2- gm r a'inal’dr)'re yI ) en%%?gﬁ?o% %oée&hﬁ%?%ﬂ%)absg%@g%al%ﬁa ternative
preparation tOwith@it atlg Sarthérepurificaivgpar at i on

Preparation M

15 cis-2,6-Bis(hydroxymethyl)-4-(phenylsulfonyDmorpholine

() Chirally enriched N,N-bis(2-oxiranylmethyl)benzenesulfonamide

This reaction is very exothermic so care must be taken if the reaction is
scaled up. Acetonitrile (100 mL) and (R)-(-)-epichlorohydrin (47 mL,
20 55.6 g, 0.60 mol) were added to benzenesulfonamide (20.0 g, 0.127 mol),
followed by cesium carbonate (83 g, 0.255 mol). The mixture was heated
at reflux for 6 hours with mechanical. stirring and then was stirred
overnight at room temperature. Water was added (100 mL), the organic
phase separated and then concentrated under reduced pressure. The
25 residual oil was chromatographed over silica, eluting with
dichloromethane then dichloromethane : ethyl acetate (19:1), to give the

sub-title compound as an oil (14.8 g, 43%).



20 L(i) above. Water (2.5 L, 10 vol.) followed by epichlorohydrin (500 ni,
added to benzenesul fonam de (250 g, 1 eq.). The reactants were
heat ed t o wdns%eueous sodi um hydroxi de (130 g in 275 neCOSEMAINL) wWas
added such that the tenperature of tlgg reacti on remai ned between 40C and
25 43C. This, f ook cIslol XI ma; eI _I& S. e fabe ot sodi um hydr oxi de

4 eq.) were

addi ti on ne
order to ke

sodi um hydr oXi

hours, then

01/ 28992 PCT/ SEQO/

ete, ‘the reacti on was at 4

n than at the end in

ﬂgﬂhtywas COFG”Hﬁ.)aWAEGJd%Hgf‘o Séh?xfaﬁgtl riehéP! N tmggqidmon of

Gdirad 1)bénZegésationgniae e (frogNt step h¢i) eabese; epd.8higrohydrin WO

di stillati onS§ aamoBy follawed byndidute ssulfurioackh ]y bt of IndM)amand the

epi chl orohydrin distil]ed.. D chloronethane s.added d the m xture
stirred r%plmm ed for; 3,daws. Seoli sﬁﬂ&%@&ﬂﬂ%(ﬁf @agéﬂgrate (this

bR il AR 00 %éﬁfat I %@%ﬁf%ﬁ%w%%?ﬁg%ﬁﬁ{ dion
used in theﬁ?%t!w[iﬁde}tm d\gﬁe@ﬂ&fy\f;ﬁm &062 3@5).81%355 2. 65

took 10 mn
over ni ght).

019 4 90 was renoved as a water azeotrope by vacuum

(2H, m, 4. 4) 0322 (4H, 3.58-3.73 (2H, m,
7.50-7.56 ( Zpateripl wis plrified By dohmﬂbhrmtoghm 6’vﬁ7sxlj®—| eluting with)

5- Benzyl - 3, 7- di hydr oxy- | - phenyl sul f onyl - -di azac cI ooc ane %% (2.5 L, 10
vol ) was addtléhlptpmmanﬁ W@n@?hﬁn@w%@&ﬂeﬂ‘ 46' ove. The

solution was distilled un e ) rat o s 70C
Appr oxi nd el %anr‘ll_r o& é‘c?f‘vtb%twﬁgéei g%’é@‘?g@’? c?%%gﬂﬁ,@?xf??@niﬂs 10 vol)
gl vg(% )y benzyl amine (120 nL, 0.7 eq.) in one portion (no
exot herm seen)’, ‘the reaction was heated at reflux for 6 hours (no

was added f

change from

15

20

25

’mdwma-nscnncrpismi@p plinsatdly fivimed & theymajor prodwcs if (S)-(+)-
epichlorohydrin is used in step (i) in place of (R)-(-)-epichlorohydrin.

Preparation N , o
3,3-Dimethyl-1-(9-0xa-3,7-diazabicyclo{3.3.1]non-3-yl)-2-butanone -

(i) N,N-Bis(2-oxiranylmethyl)benzenesulfonamide

The following is an alternative preparation to that described in Preparation

L(i) above.

‘Water 2.5L, 10 vol;) followed by epichlorohydrin (500 mL, 4 eq.) were

added to benzenesulfonamide (250 g, 1 eq.). The reactants were heated to
40°C. Aqueous sodium hydroxide (130 g in 275 mL of water) was added
such that the temperature of the reaction remained between 40°C and
43°C. This took approximately 2 hours. (The rate of sodium hydroxide
addition needs to be slower at the start of the addition than at the end: in
order to keep within the temperature range stated.) After the addition of
sodium hydroxide was complete, the reaction was stirred at 40°C for 2

hours, then at ambient temperature overnight. The excess epichlorohydrin



-added (15 nL) and the solution was heated for a further 2 hours. The 20 I M5
was distilled off (ca. 3.25 L) and toluene was added (2.5 Q Mre solvent
was distill egobemseer2. 4 L) and then further toluene added (dcfkeoblamoes head
.tenmperature was now 110C. A further 250 nL of solvent was collected at
110C. Theoretically, this left the prodd®t in ca._ 2.4 L of toluene at

110C. This solwas temaved assadvater azeotiops tbysvaguunp distiflatign:(¢ai o) miar. cpci3)

N e
), bt SR e it e RSO 2

01/ 28992 PCT/ S 19 ( edClibi this fobk 20| mékshtes
CHHNBn( b)), 2. é%l'—l, 9‘3‘5’ %%NBn ﬂ"“{w al\At%galiﬂea%la f(rgsm purified materi al
conprising s lalthongk totaly @leat rphases dre)obtainetiaftersstanding (dveimight).i iThe

3- Benzyl - 7- (phenyl sul f onyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3, 11nonange The

fol lowing is dphaggs: averetseparateds sadatheodichipromsthage ssalutigny used e B at i on
A(1i) above. Th% t ol uene B%)}Igution fromthe previous step (ii) above was
cool ed to 50C.5¢ i‘?ﬂ“ﬁﬂ'tﬁr}ﬁ? Wret hanesul fonic acid (0.2 L) was added. This

ot hanesul fon: B ARG BOMETG EBQT 8 2 3 65 S B e S

met hanesul f oni was adde action heated to41’1OC for 5
hours. Tol ueng 1p&s23 t(q:H, dhy! 81583178 r@A, g, 7e50-7i56n(2H,. &, 17.989.630! | ect ed.
(Note that the internal tenperature should not be all owed higher than 110C
at 15 any st agdHtheA833.8h@H,im).d will be decreased.) The reaction was

then cooled to 50C and a vacuum applied to renove the rest of the tol uene.

(ii) 5-Benzyl-3,7-dihydroxy-1-phenylsulfonyl-1,5-diazacyclooctane
IMS (2.5 L, 10 vol) was added to the dichloromethane solution from step

(i) above. The solution was distilled until the internal temperature reached

15 70°C. Approximately 1250 mL of solvent was collected. More IMS
(2.5 L, 10 vol) was added followed by benzylamine (120 mlL, 0.7 eq.) in
one portion (no exotherm seen), and the reaction was heated at reflux for
6 hours (no change from 2 hour sampling point). More benzylamine was
added (15 mL) and the solution was heated for a further 2 hours. The

20 IMS was distilled off (ca. 3.25 L) and toluene was added (2.5 L). More
solvent was distilled (ca. 2.4 L) and then further toluene added (1 L). The
head temperature was now 110°C. A further 250 mL of solvent was
collected at 110°C. Theoretically, this left the product in ca. 2.4 L of
toluene at 110°C. This solution was used in the next step.

25 'H NMR (400 MHz, CDCl;): & 7.83-7.80 (4H, m, ArH), 7.63-7.51 (6H,
m, ArH), 7.30-7.21 (10H, ArH), 3.89-3.80 (4H, m, CH(a) +CH(b)),
3.73 (2H, s, CH,Ph(a)), 3.70 (2H, s, CH,Ph(b)), 3.59 (2H, dd,
CHHNSQ,Ar(a)), 3.54 (2H, dd, CHHNSO,Ar(b)), 3.40 (2H, dd,
‘CHHNSO,Ar(b)), 3.23 (2H, dd, CHHNSO,Ar(a)), 3.09-2.97 (4H, m,



Heating to 110C and 650 nbar allowed a further 0.53 L to be renoved. (If
the toluene can be renoved at a | ower tenperature and pressure then that
i s benefi cWO0289e reaction was then left to cool to 30BCHEEMADei oni sed
water (250 nlL) was added. This caused g;he tenperature to rise from30Cto

hat ?ﬁéeteﬁ?ﬁﬁpéif@ﬁé?@anﬁﬁin@?%ﬁfﬁﬁs CREER 227 (ol B 5 30C ana

then dichl or ppiBa@&)( 2 L) was added. Wth external cooling and rapid
stirring, the reacti6n m xture was basified by 25 addi ng aqueous sodi um
hydr oxi de (1(Dif téken)from purifisdematerinl éomprisinga 1i: hiwixiuae of enmey @)ur e bel ow
38C. This took 80 m nutes. The stirring was stopped and the phases

separat ed i naml gisslield®)) The layers were partitioned. IMS (2 L) was added
to the dichl oronethane solution and distillation started. Solvent (2.44 L)
was col letted until the head WD 01/28992 PCT/ SEOQ 91994 92 tenperature
reached 70C. . | ' t f | ) of IMS. The
sol ution vvas(lﬁgg';g-e;i IsdlifBoy1f9toks T AN, 31 danern| ght with

sl ow stirri nghe folfovifag islaP alkstuativé Preparatios it tiad testribed in Prégaeatish and washed
with IM5S (0.5 L) to grve a fawn col oured product 5 that, on drying at 50C

in vacuum gAYk aove. g (8. 9% over 3 steps). 20.0 g of this product was

di ssolved in_acetonitrile ( reflu Ie | ow

sol ution. Af &8¢ tleche; W&‘Wé‘i\‘ﬁ‘@%’@%éﬁh@ @80\feggas ‘é‘? §(¥ at f or med
were col l.ecte I The
pr oduct S dfnhgrﬁrédﬁ \%e%dggﬂ{l@gcc"@m?q.Q‘}’]"'%,arwa?gﬁtdgﬂ'él'lflﬂéé i‘?ﬁé&p (87 % of

sub-title cogpfpeéfdure tise\on 50@C|‘(b1264°m{§ér 1°minut8s, 7m3&aﬁéd&lfonié)
3.86-3.84 (2H, m, 3.67 (2H d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H,

dd), 2.56 (2%¢1ddh198 addegd) (31D thegreagtiors hgated Ao abi0C¢c for §. Murenonane x 2
HCL 1S Thi S g 20, 8l Bl PhSRAREL Lok DI WASSSARER (ol oParation

that the internal temperature should not be allowed higher than 110°C at

15 any stage otherwise the yield will be decreased.) The reaction was then
cooled to 50°C and a vacuuin applied to remove the rest of the toluene.
Heating to 110°C and 650 mbar allowed a further 0.53 L to be removed.
(If the toluene can be removed at a lower temperature and pressure then
that is beneficial.) The reaction was then left to cool to 30°C and

20  deionised water (250 mL) was added. This caused the temperature' to rise -
from 30°C to 45°C. More water (2.15 L) was added over a total time of
30 minutes such that the temperature was less than 54°C. The solution
was cooled to 30°C and then dichloromethane (2 L) was added. With
external cooling and iapid stirring, the reaction mixture was basified by

25 adding aqueous sodium hydroxide (10 M, 2 L) at a rate that kept the
internal temperature below 38°C. This took 80 minutes. The stirring was
stopped and the phases separated in 3 minutes. The layers  were
partitioned. IMS (2 L) was added to -the dichloromethane solution and

distillation started. Solvent (2.44 L) was collected until the head



"above. Concentrated hydrobromc acid (1.2 L, 3 rel. vol.) was added to
solid 3- benzyl-7-(phenyl sul fonyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1 ] nonane
(400 g, see WQWE8IRI i) above) and the m xture was heat ed troTrsgbd/mz9sunder a
‘ni trogen 20 at nosphere. The solid dissolged in the acid at 95C. After
heating the r%' 8, Y S . reaction
was conpl ete. ér%gﬁ{ gér?tcged\ngeébo‘gﬂgge @ﬁ&béﬂﬁég%ﬁmﬁfg}r&lﬁg{. lﬂl’(h;l%l?eﬁe (1.2
L, 3 rel. vol. hf RS adiRdsohitibr s thed elléwed ité 'c86l 0 ambidii| ¥mberamrd

m nutes. Stirring was stopped and the phases were partitioned. The 25

t ol uene phase owernifhd cwitheslow! stimying. t Then selid!| prodoctu that oprecipitateida siaal _
material. The acidic phase was .returned to the original reaction vessel and

sodi um hydr oxi &dteredoangd washed with BMSc(0.5 \[o) to) givgsa Jawarrolonred prpduati on.

The internal t eraLpure ro, r.om 30C to 8 T was .checked to
ensulre It WEIS ﬁ{%’fn #&%h‘eﬁf’éégﬁ’?aﬂ“%ﬁ“&@i@ﬁw &'ng SIERYt he WO

01/ 28992 PCT/ S : r f 2l . raf) -

Vi gorous sti rr?@?@?%a ﬁﬁﬂfﬁ{%@‘ﬁ% e‘?egh%séecse&mggg)rq P}Lﬁgﬁergﬁhgﬁé aqueous
|l ayer was di scgivéesl pal¥) pelibwvisblutions MAlfler aioling o fambitm feafjepdureitei al . The

tol uene phase was returned to the original reaction vessel, and 2-propanol
(4 L, 10 rel. eonystajs Shata Sormetk dwereh&ollectpdr by ufikraen add usasbed owitiet ween

40C and 45C. Concentr drqchl oric acid. (200 nL .Added over 45

m nut es such ?‘FF&?m?Hﬁ%i@ﬂ@atﬂeeprpgﬁgi%M%Wéﬁ%(&}ﬁﬁgm A white
precipitat fogi{r@q ' q ' or 30 mnutes and then cooled
to 7C. Thquro u tCVI\Z's %yﬁngaﬁiﬁéﬂ?%ﬁ@ﬁ%n washed with 2 i o propanol

(0.8 L, 2 rel VQINMR g0 GDCL,):08 721817 12360100 rh)) €3.8613.84 (2H, #n), Vacuum
oven at 40C. Yield = g97 g (9‘1 o8> 101 VR (c%oo +qui dr ops DéO): 2.70 (br

d, 2H), 3.00 (,6722H, &3 346 @H; sk 2.9H2HRABR.85(2RHd), 2.30 My dd, 2H) ,
7.30-7.45 (m 5H).

(iv) 3-Benzyl-9-oxa-3,7-diazabicyclo[3.3. 1]nonane x 2 HCI
15 This is an alternative preparation to that described in Preparation A(iii)

above.
Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-
benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (400 g, see
step (iii) above) and the mixture was heated to reflux under a nitrogen
20 atmosphere. The solid dissolved in the acid at 95°C. After heating the
~ reaction for 8 hours, HPLC analysis showed that the reaction was
complete. The contents were cooled to room temperature. Toluene
(1.2 L, 3 rel. vol.) was added and the mixture stirred vigorously for
15 minutes. Stirring was stopped and the phases were partitioned. The
25 toluene phase was discarded along with a small amount of interfacial
material. The acidic phase was returned to the original reaction vessel and
sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion.'
The internal temperature rose from 30°C to 80°C. The pH was checked

to ensure it was >14. Toluene (1.6 L, 4 rel. vol.) was added and the



APl MS: niz = 219 [CL3H18N2O+H] +. 15 (V)

3, 3-Dnnet hyl - | -[ 9- oxa- 7- (phenyl net hyl ) - 3, 7- di azabi cycl o[ 3. 3. | | non-

3-yl | -2-bumnaressat er (500 n, 5 vol.) followed by 1-chborsguonesosl one
(45.8 nL, 1 eq.) were added to sodiungbicarbonate (114.2 g, 4 eq.). A

o sco step et GoR st faohFr Rt Vidotud BRABEH R0 <o Chat

the evoluti s, CE sl %ie‘éﬁ‘?rgfiéﬁé“dﬁgmﬁg icﬁxg?gsfﬁggt%s)dis&?&ed eaction

m xture was heated at 65 to /70 ling to anbi ent

t enper at ur e, aldng Wid asaialleantount @ imerfacialmaterialva Yheddhne phaseavher 25
stirring for 15 m nutes, the phases were separated. The agueous phase was

washed with tetermed to the original reaction vessely @nd 2-propanal 4 ds.glthral. veld ract s
nbi ned. Th |yt distilled and sol vept. col | d ) .
Erhanor (1L Vesddesc e frapereturs Sias 20siagh e Beiean AD°Crand HBZC- oof vent
| | ect . .28992
peT/ 00 01053208 allydrodia: adid 2do W RRIEA BVl 5 RS sad PP

(500 ni) (thmabhere tem?enaﬁrratnmmsw@weé_ﬁ) 40°MizgndsaSwC] oA (Wiigor etical ly
containing 1150 nL of ethanol) was used directly in the next step. 1H NWR

(400MHz, CDQitkyipitate foraied( 9Thesinixtare) wag. Sipred2for 3¢, minues- ard théds ( 2H, ,
2.87-2.98 (4H, , 3.030 &‘ﬁH %] 3.52 oilZH’ s), .3.87 (2H,. br .s), 7.26 (2H,
d, J 7.6), 7canded ©47°Gq, The producy was collegted by filtzation, waghed with; 3-

3,3-Dinethyl -1 -(9-.0%3s 3, & i [ . 2943- Y, - e

Pal | adi uft? onpfﬂqé?%lo@?g iﬂé gélaé?i’ %8& gg%ug?%gﬁ%ﬂ%&%%?‘yﬁéﬁm%ohnson to

Mat t hey Typey4ditin ovédatadded Yieldtha9gth@n), sol ution fromthe previous

step (v) above. The M xture was hydrogenated at 4 bar. The reacti on was

consi dered ctHNMRCDHOD 5 4hirops D,Oed 2k0alby sit, 20853 109n(dy 2H)pB.47 | trati on
(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, SH).

API MS: m/z = 219 [CsH,;N,O+H]*.

15

(v) 3,3-Dimethyl-1-[9-0xa-7-(phenylmethyl)-3,7-diazabicyclo[3.3.1]non-
3-yl]-2-butanone -

Water (500 mL, 5 vol.) followed by 1-chlordpinacolone (45.8 mL, 1 eq.)
were added to sodium bicarbonate (114.2 g, 4 eq.). A solution of 3-

20 benzyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane x 2 HCl (100.0 g; see step
(iv) above) in water (300 mL, 3 vol.) was added slowly, so that the
evolution of carbon dioxide was controlled (20 mins.). The reaction
mixture was heated at 65 to 70°C for 4 hours. After cooling to ambient
temperature, dichloromethane (400 mL, 4 vol.) was added and, after

25  stirring for 15 minutes, the phases were separated. Tﬁe aqueous phase
was washed with dichloromethane (400 mL, 4 vol.) and the organic
extracts combined. The solution was distilled and solvent collected
(550 mL). Ethanol (1 L) was added and the distillation continued. Further
solvent was collected (600 mL). Ethanol (1 L) was added and the



"and washed with ethanol (200 nL). The conbi ned ethanol filtrates were used
i n Exanpl e 3 bel ow. Solution assay gave 61.8 g of title product in is

et hanol (the®w@eiwased2ly 1.35 L; nmeasured 1.65 L). A porti on mfi/Sed@opssoduct
-was isol ated and purified Anal ysis was perforned on the purified product.

ERGLET - e R T M
14.1), 3.61 (Ziémgégatﬁﬁc vﬁrseﬂgﬁrawaﬁ) 0 Fpi¢t s@ﬁx?ibiil (thetVeBEAIRZ ' OtiakBhYY !

1H i m dazol e- | | at e

1-[4-(2- Hydroxmmml)oﬂefm:xwywas asea)dxﬂecﬁ Hﬂlﬂwﬁexﬁﬂ ution of
2-(1-pi pera2|n?/ 1l-ethanol (6.5 g, 0.05 nol (5 m) was treated

with acetic ac MMOGMHQS CD@l;):05 Cl521’r()9])1 shdﬂ.@d-Z G9q2H, sm), D1+ ng

addition, the reaction tenmperature rose from22 to WO 01/ 28992
BT SEoty 018642 B2b0 @D, BT 2008 (4T 3 B PHa®, DG o BETEH, i mes

\ém EZ :[Agle'ltjsln?l t% f%??ﬁd@ )%Jht/??’lﬁﬁﬂgaa& L}b tjaﬁo@ﬁ%’ ’ '77&)sol ution

of 1,1 -carbonyldiimdazole (5 g, 31 mmol) in DCM (200 nL) was treated
with a solution of 1-[4-(2-hydroxyethyl)-1 piperazinyl]-1- ethanone (from
step (i) above{vip3g-Didtethyiel- 9-Dm-BﬂVﬂ{aﬁ£bl 0313'1Qn DiPButhgng!r € was
stirred at rt overnlg t before water was ayers were separat ed,

and the or gani Balladjum Qﬂa@hméé“vsvt%“vme‘?q erﬁbﬁ web catalyst,ofehaser at ed in
| 69 P tion P

1S (37t SopBpny TYog APk sl Baed o BR SatuloR p@  previous

1-(1- pi perazi Zf%l&%(v}; f%Bg@g xﬁﬁtu?%n a)s%\xggéeﬁﬁlaa at 4Paf! AHTRRGRNANEs (330 L.

excess) and K 079
considered complete after 5 hours. The catalyst was removed by filtration

and washed with ethanol (200 mL). The combined ethanol filtrates were

used in Example 3 below. Solution assay gave 61.8 g of title product in
15 ethanol (theoretically 1.35 L; measured 1.65 L). A portion of the product

was isolated and purified. Analysis was performed on the purified

product.

‘H NMR (300MHz, CDCl): & 1.17 (9H, s), 2.69 (2H, dt, J 11.4, 2.4),

2.93 (2H, d, J 10.8), 3.02 (2H, d, J 13.8), 3.26 (2H, s), 3.32 (2H, dt, J
20 14.1), 3.61 (2H, br s).

Preparation O
2-(4-Acetyl-1-piperazinyl)ethyl 1H-imidazole-1-carboxylate

25 (i) 1-[4-(2-Hydroxyethyl)-1-piperazinyl]-1-ethanone
A solution of 2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 mol) in DCM
(5 mL) was treated with acetic acid anhydride (5.1 g, 0.05 mol), added

dropwise. During addition, the reaction temperatre rose from 22 to



stirred at rt for 4 h. The m xture was washed with 4 x 100 nL of water,
and the organic phase (diluted with DCM was acidified wth aqueous
hydr obr oni WOH3{289927 ni of 62% HBr di ssol ved in 150 ni of POESEMNINThe
organi c | ayer was separated and washedswi th water 20 (2 x 50 nL). The

wih 15 i oft Lo ERREAHcR AN bl Uierat s Vil IBEG K 0o bani ¢

layers were ﬁeidesiﬁ%(tswmmersasﬁdeicam gasdlo to give 4.1 g (32 % of the
title conpound. r 01/ 28992 PCTI SEOCOL01994 96 Preparation Q

3- (Et hyl sul fonyl ) propyl 4-nethyl benzenesul fonate (i)
3- (Et hyl sul f gnyl 24—(1- proianol 5 A sol ution, of 3-(ethylthio)-1-propanol (13
Acetyl- 1

g, 0.11 nol )= tpiperazinyl)ethyl 1iFamidazele-ljcarboxylate02 (30% i n wat er,
12.2 g, 0,11,np a , .se.. T I Xt e . SHIA ;2 h at rt,
before bel n&ét?h@?ﬁt&gﬁgd&i%ﬁgﬁl& 6‘1”2{%@@1 aﬂﬁz%w&dﬁggé e resulting
resi due cons;y % pf dggi 1S4k {B00-105%e@kinviIe1 -
correspondi ngﬁgoqgecagdatvg&/T esoglgﬁgcgt?a{ gdi\gvasg)ﬁygl glz-eg&gy d‘intsyts]ol ving the
reaction m xéthsrone (R0 stdp (if abowd; nSugo!29% nonetyda MCH GO mIYaOTHedi ssol ved
in a small anmount of water). This mixture was stirred overni &ht at rt,

t hen concentTeactian mixturecwas stivred at Bovernight beforpowpiepdastadded dibesol ved in

DOM  and i nsol ubl e nateri al filtered off Th d b
evapor at i on PYETS;AEC sepapated 4T Gy orgasip eyep sas ysied Wt SRl FREFS” (1 1)

3- (Et hyl syl f ie[d f
- (ot hyl R B e SR ol ) anc

p-tol uenesul fonyl chloride (16.8 g, 88 nml) in DCM 20 (150 nL) was
treated wi th_ TEA %13.4 g, 132 mmol), added dropw se.
Preparation P

1-[4-(3-Bromopropyl)-1-piperazinyl]-1-ethanone

A mixture of 1-(1-piperazinyl)-l-ethanone (6.7 g, 0.052 mol),
15 dibromopropane (330 mL, excess) and K,CO; (10.2 g, 0.079 mol) was
stirred at rt for 4 h. The mixture was washed with 4 x 100 mL of water,
and the organic phase (diluted with DCM) was acidified with aqueous
hydrobromic acid (7 mL of 62% HBr dissolved in 150 mL of water). The
organic layer was separated and washed with  water
20 (2 x 50 mL). The combined water layers were extracted with ether,
neutralised (to pH 7) with 13 mL of 10 M NaOH, and then extracted with
DCM. The combined organic layers were dried and concentrated in

vacuo to give 4.1 g (32%) of the title compound.



- The resulting mxture was stirred at rt for 3h before being washed with
aqueous ammoni um chl oride solution. The organic |ayer was then separated,
dried and coge@iregeas ed i n vacuo. The product was crystallipefsedv/ofysy et her

- containing a small anount . of DCMto yleld 17.9 g (66% of 25 the title
conpound. WO 01/25992 PCT/ SE00/ 01994 976 Preparation R tent-Bu

| 2- br onpet hyI Rreparation Sodi um bi carbonate (6.15 g, 0.073 nol) and

di -t-butyl C nat e 18 1 _nol Were di ssolved in a mxture of
H20 (50 niL) arﬁﬂt“)& ﬁp qﬁé}vﬂéﬁiﬁéﬁﬁﬁ&—l% cool ed to OC.

2- Bronoet hyl am ne hydrobrom de (10.0 g, 0.049 nol) was added slowy as a
solid, and the reaction was stirred overnight at 250C. The di chl or onet hane
| ayer was Bl ]gmaf@ 1YWobadd?O (200 nli) and washed with a sol ution
of pot assi um Y ate M., pH = 3.5). The organic layer was to
dried (Na2&)4)AasulumrmErﬁ-(eih3ddno)qlapaopanol 12 g rdé mol) wasacetic acid

chromat ographed on silica eluting with dichloronethane to afford 7.87

g (729 of the(49unl) wasdr wuhéi& 08 mawater ol 32 B9 1é|m01)1|adﬂm (300

?/Il\jzrr 1085%22)25 @Qg%#b%@m\%ﬁgﬁy %?%ﬁ“@ﬂe%ﬁf@? f’%’-“ﬁf?’%‘iﬁ@e I)et hyl

4- et hyl benzenﬁsﬁ £fABIsRIsHWed thai e Feshftin ipg re residye consisted o

2- (3, 5-dnet hyl pyrao-l yI) 1ethano| 20 (0.4 3.4 3
triethyl am ne 403%4f the desire@ prodigt and Gﬂ%]%bf t'(xScoir&aspmdmgr@eHoeththllte

4- et hyl benzenesul fonyl. chl ori de ( 3.8 mol ), after. which the

m xture waso keqspta&ﬂaslhi’dép V%qdr'i’igéisé@ding the Teactinn Biixtyre iRi200umE- oks t hen
concentrated in t\ﬁan(lﬂ d adﬂing% ﬁ orf‘ﬁa(éﬁe(dxssolved in a small amount of water).

This mixture was stirred overnight at rt, then concentrated in vacuo. The

resulting crude product was dissolved in DCM, and insoluble material was
filtered off. The DCM was removed by evaporation to give 13.4 g (88%)
15 -of the sub-title compound.

(ii) 3-(Ethylsulfonyl)propyl 4-methylbenzenesulfonate

A mixture of 3-(ethylsulfonyl)-1-propanol (from step (i) above; 13.4 g,
88 mmol) and p-toluenesulfonyl chloride (16.8 g, 88 mmol) in DCM
20 (150 mL) was treated with TEA (13.4 g, 132 mmol), added dropwise.
The resulting mixture was stirred at rt for 3h before being washed with
aqueous ammonium chloride solution. The organic layer was then
separated, dried and concentrated in vacuo. The product was crystallised
from ether containing a small amount of DCM to yield 17.9 g (66%) of

25 the title compound.



was purified by chromatography on silica gel, eluting wwth ethyl acetate

25 hexane (1:1), to give 0.46 g (46% of the title conpound. I. WD 01/28992
PCT/ SEOO/ OWIDn/2898 Preparati on T 4-(2- Bronoet hoxy) phenyPCT/8800/01994 y| et her
A solution of KOH (0.224 g, 4 mml) ig,MeOH (3 nL) was added, over the
course of 30_.mn, to.a warnmed (70C) m xture of 1,2-dibronoethane s (3 g,
0. 016 nol) but oxy) phenol (0.66 g, 0.004 MOD. The m xture was

stirred at 7 £ r and CHC13 were added. The |ayers
wer e separ atp ﬁ lé%rbfnogﬁ afbté’ shed with 10% aqueous NaOH and then
dried (Na2SOdydiamcbicaBoRite (61150, 1073 eed) 4wl di-+buth] divarhona@a®y. 18 t he
sub-title conpound. to Preparation U

%h Benlzlyl E (ghﬁhgﬂ;ugobnyv:eye odissodved, in 4 amawtm;y@:foﬂsos(iq rmhhcri@ldvl a

Ira nricne enz roxXy-\ - S LazZza-

cycl ooc%/aﬁe dig’ 9mq$anea¥(ﬂ§& F_'HL? H&S‘ od 859! °4 Aitm e]thi:ia

NN Bi s( 2- | t ti

b ocedur et obfdRiproId (AG80F °003Y mal YhsHadb Rily, &l RalPall g o] ] e

vol) fol | ovegsabiod @as%ﬁkfeﬁ' SVeRtigHf hﬂZS‘f@ Mthe dichibrdmedfangdayeradged t o
benzenesul f onam de ( g, | eq The reactants were heated to 40C

Aqueous sodi sepatutett, owastzd(wﬁhhi-lz(;!:{ZﬂQ)mIo/handdwmedoWﬁh orselutionrof such t hat

the tenperature of the react.ion ed, between 37C and 43C. The
reacti on waspotassinm thydr Qﬂfn&flf"&@&{g(ﬁ , I'ind-tln?sgaanghﬁtmg?ﬂa‘f’é?ﬁert%‘f?per ature

overni ghtm ngef X&&aq§04) and concentrated in vacuo.  The crude oil was
chromatographed on silica gel, eluting with dichloromethane to afford
7.87 g (72%) of the sub-title compound as a clear, colorless oil.
'H NMR (300 MHz, CDCl;) & 4.98 (bs, 1H), 3.45-3.57 (m, 4H), 1.47 (s,
9H)
15 API-MS: (M+1-CsH0,) 126 m/z

Preparation S
2-(3, 5-D1methyl-1H-pyrazol— -yDethyl 4-methylbenzenesulfonate

A cooled (0°C) mixture of 2-(3,5-dimethyl-1H-pyrazol-1-yl)-1-ethanol
20 (0.48 g, 3.4 mmol) and triethylamine (0.47 mL, 3.4 mmol) in MeCN
(5 mL) was treated with 4-methylbenzenesulfonyl chloride (0.72 g,
3.8 mmol), after which the mixture was kept cool in a refrigerator for 2
days. The mixture was then concentrated in vacuo to give a residue which
was purified by chromatography on silica gel, eluting witﬁ ethyl acetate :

25 hexane (1:1), to give 0.46 g (46%) of the title compound.



- 2s epichlorohydrin was renoved as a water azeotrope by vacuumdistillation
(ca. 30 nbar, internal tenp 30C) until no nore epichlorohydrin distilled.
Di chl or onret hgoa1/£8990 L) was added and the m xture was stipepseoneposlly for
- 15 minutes. The m xture was then separatgd and the dichl oronet hane WO

01/ 28992 PCT/ 00/0199& 99 | ayer was concentrated in vacuo to give a

col ourl ess oi |£X Dfas used in the next step without further

purification. ; H_ \ | Q)< 51-7.87 (m 5H), 3.65-3.54 (4H,
m 3.24-3.0@%‘%&%&261-255 (1H, in) 5 (ii)
Chiral | y- Enri cAe@hRioBesTZROHB(07224 By drienet) infvieOH ¢31fl)yWasl added), aver

cycl ooctane The crude product fromstep (i) above was dissolved in ethanol
(200 nL) and theeatrse aft30 mim tocarparmed (209} mikwre of 4:3-dibromoethane |

equiv.) in io one portion (no exothermwas observed). The mxture was
heated to rief|@xgf §:016 malr snd frfexrbutoxydpheno] r(géé &t 069991 B}ED t ehPfer at ur e

overnight. The.solvent was, [ i i ' S | ourl ess
oil which wa Vas fq{éedsﬁtbe);&eléﬁ&{tﬁsqggﬂﬁf &ﬁ&%taﬁﬁu@%%g%ﬁ I'’cation. 'H
NVR (400 MHz, . F -d o w?thSﬂO ueond in,
ArH), 7.30-7 2@?&@“&%&%‘.’%@% glg)#?r i 1 %’3’)@?73 (2Hq,63§1, CH2Ph)
3.59 (2H, dd, KEbONSHthen diied3(N280,)dahd chideieRtéd in vadud o give70.82Hg i n,
CHHNBn), 2.71 (2H, dd, CHHNBn). (iii

3- Benzyl - 7- ( ph@88)xafi the syb-fitle comMROBAd:_ di azabi cycl o[ 3. 3. 1] nonane 20 The
crude product fromstep (ii) above was dissolved in warmtoluene (150 nl)
and treated with -anhydrous nethanesul fonic acid (50 nL). Toluene (105 ni)

was renoved fr IutlﬁoHiU(t ure by distillation at reduced pressure (28
nbar). The rermﬂg—fri—xture was then heated to 110C for 6.5 h. The
m xture was al3-Bengyli7(pheayisilfoBlc)-oxd-3;, Treiazabicyclo[3.3.1]nonane via

Chirally-Enriched 5-Benzyl-3,7-dihydroxy-1-phenylsufonyl-1,5-diaza-
cyclooctane

15

(i) Chirally-Enriched N,N-Bis(2-oxiranylmethyl)benzenesulfonamide

The following is an alternative procedure to that described in Preparation
M(i) above:
Water (100 mL, 10 vol) followed by (S)-epichlorohydrin (20 mL, 4 eq.)
20 were added to benzenesulfonamide (10 g, 1 eq.). The reactants were
heated to 40°C. Aqueous sodium hydroxide (10 M, 13 mL) was added
over one hour, such that the temperature of the reaction mixture remained
between 37°C and 43°C. The reaction was then stirred at 40°C for
2 hours and at ambient temperature overnight. The excess
25 epichlorohydrin was removed as a water azeotrope by vacuum distillation
(ca. 30 mbar, internal temp 30°C) until no more epichlorohydrin distilled.
Dichloromethane (200 mL) was added and the mixture was stirred rapidly

for 15 minutes. The mixture was then separated and the dichloromethane



25 remai ning toluene renoved by distillation under reduced pressure (25
nbar). The m xture was cooled in an icelwater bath to 40C and then treated
wi th wat er WOLOB8992) , whi ch caused the internal tenperatuPEI/$ESINI®NE to 70C.
After cooli ng to 20C di chl oronet hane (80 nlL) was added. r The m xture was

et Seoor 01 obhier 6 chORSRAACAP T BB FRIREOBI IR W SR
i nt er nal te”ﬁﬁﬂ;@%@i@s&ﬁ%bﬁ@ﬁrih@f?ﬂhﬁ&@onmi s took 20 minutes. The

di chol or onet llayer was separated and evaporated nearly to dryness in

vacuo. Met hatRpINMESMOOLMH®Z,SCBOIHA 5an81-7087 ¢m| SED)1 3véfs3 Sgaf4H,rmdpved in
vacuo. The s resulti nﬁasol I d was suspended in MeOH (50 nL) and filtered.

The filter 324e3.08£4banNed.822.07 (Bhamol.-614b M}Hami the resulting solid
dried by air suction to glve the title conpound as a white crystalline
solid (3.3%6 g, 15% over steps) to The fol l owi ng internediates were

ei t her commgﬁ Bhls fagRl i shed

met hods: eth OoTopi nacol one;

15 3, 4-di mtwmet hyI met hanesul fonate 1- (chI or omet hyl ) cycl opr opane;
2-bronmo-1 -( dro- 1, 4- benzodi oxi n-6-yl ) - 1- et hanone,

5- (2-chl oroeﬁ‘hybiudé—pmﬂnhr;tlffdm&t&}ﬁlhamve wadissalvedoimethangl (209 mdet ani de: 20
1- br ono- 2- ( 2- rret hoxyet hoxy) et h

b
2-br onmo- 4' - ngdh i &Gmﬁﬁmg&%ﬁeé’ﬁ%k’uor -enz}tptsgg’ﬂ'g]pﬂﬁﬂ%v))-’f- et hanone;

10 one portion (no exotherm was observed). The mixture was heated to

reflux for 4 hours, and was then stirred at ambient temperature overnight.

The solvent was removed in vacuo to give a viscous, colourless oil which

was used in the subsequent step without further purification. |

'H NMR (400 MHz, CDCl;): § 7.83-7.80 (2H, m, ArH), 7.63-7.51 (3H,
15 m, ArH), 7.30-7.21 (SH, ArH), 3.89-3.80 (2H, m, CH), 3.73 (2H, s,

CH,Ph), 3.59 (2H, dd, CHHNSOQ,Ar), 3.23 (2H, dd, CHHNSOQ,Ar),

3.09-2.97 (2H, m, CHHNBn), 2.71 (2H, dd, CHHNBD).

(iii) 3-Benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclof3.3.1]nonane

20 The crude product from step (ii) above was dissolved in warm toluene
(150 mL) and treated with anhydrous methanesulfonic acid (50 mL).
Toluene (105 mL) was removed from the mixture by distillation at
reduced pressure (28 mbar). The remaining mixwre was then heated to
110°C for 6.5 h. The mixture was allowed to cool to 30°C and the

25 remaining toluene removed by distillation under réduced pressure
(25 mbar). The mixture was cooled in an ice/water bath to 40°C and then
treated with water (100 mL), which caused the internal temperature to rise
to 70°C. After cooling to 20°C dichloromethane (80 mL) was added.

The mixture was basified by the portionwise addition of aqueous sodium



*2- (brononet hyl ) tetrahydro- 2H pyr an;
chl or oacet one;
4- chl or o- | - (WOt phenyl ) - 1- but anone; |
-01/ 28992 PCT/ SEQCQ 01994 101 . 1-(brono

4- (di fl uoronet hox

1-(4- bronnphe

1-(2- bronoeth%
4- (2- chl or oet hy

1- et hanone;

N, N- di et hyl chl or oacet am de;

3-di hydro-1, 4- benzodi oxi n-6-yl ) - 1- et hanone;
6- ( 2- chl or dacdesulting solid vasciuspsaded in MePF. (59omL) 2pd filtered. The ﬁlter

3. (ks RPN s rettaeF AL e “ﬁiuéé’ﬁé‘ﬁiﬁr@d

N-(tert-butyl
tert-butyl
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4-{2-[7-(3, 3-
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15% over 3 steps).
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ol e;

| tsRsEANMES o

ness in vacuo,
-1-(4- rrethylp eny

hite
I'aza

stall
cyc 0

g9 (3,468

25 1-brono- 3, 3-di et hyl but ane;

4- (br omonet hyl ) be reyskdoroid9g;
thyl)-2, 4- difluorobenzene'
-br onpet h

g%genz br HB{ Sg.aﬁgn@i.),5 sgc%%
?@aﬂ%ﬁﬁi& i30GS IBIIRRD. 0o dndofhaBbELEh e

-[4-(1-pyrroli W {;ﬁjmgd
2-chloro-I - (41§¥/égro§<§;p en)}i&; &%&et anoneneirgl
A50rmhp-wds add@derhd»eysdmwlwaslagmﬁI&Bmoeed Zn vacwm- The (2,

ano} )-

The following intermediates were either commercially available or were

prepared according to published methods:

ethyl isocyanate;
1-butanesulfonyl chloride;

1-chloropinacolone;

3,4-dimethoxyphenethyl methanesulfonate;

1-(chloromethyl)cyclopropane;

2-bromo-1-(2,3-dihydro-1 ,4-benzodioxin—6—yl)—l-ethaﬁone;

5-(2-chloroethyl)-4-methyl-1,3-thiazole;
2-chloro-N-isopropylacetamide;
1-bromo-2-(2-methoxyethoxy)ethane;
4-fluorobenzyl bromide;
2-bromo-4’-methoxyacetophenone;
2-chloro-1-(4-fluorophenyl)-1-ethanone;
2-(bromomethyl)tetrahydro-2H-pyran;
1-bromo-3,3-dimethylbutane;
chloroacetone;
N,N-diethylchloroacetamide;
4-chloro-1-(4-fluorophenyl)-1-butanone;

4-(bromomethyl)benzonitrile;

WO



yl ] ethyl }benzonitrile 25 (i) tert-Butyl

7- (3, 3-dnet hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] -

nonane- 3- cAG@@RPM9Ate A m xture of tert-butyl PCT/SE00/01994
9- oxa- 3, 7- di azabi cycl o 3. 3. 1] nonane- 3ygar boxyl ate hydrochl ori de

(Preparation,A; 0.26 Sl ), and K2CO3 (1.45 g, 10.5 mmol) in MeCN (8
n) was treatl'ng%‘?‘H"‘ﬂYléTlﬁ"%‘—‘é 062.3\‘?6’?8’}% WO 01/ 28992 PCT/ SE00/ 01994 102

(0.216 9, 1.4 AR . bidth@esStirred at 40C overni ght. The

fol |l ow ng ITD?I’](I ng?}?‘ﬁgtﬂtgxe’tr?ger ture wg’s raised to 50C for 4 h before the

solids were fiRiromdetyhHpymole) the nmi xture and the filtrate concentrated in

vacuo. The crude product was dissolved in DCM and the solution was s added

to an i on- exdHégrhyomophenyDrirablora-ktprepanose: pl ug (10 g CBA (carboxylic acid

on silica_ support)). Atter 1. h the plug was washed with DCM (15 ni),

after whi&h RFOE‘Pﬂdb‘él‘ﬁ‘W{Qe%Ily eluted with dichloronethane : MeOH :

. TEA (90: 5:5) I / evaporated to give 0.276 g (85.5 % of the
3 aRBetGR B

sub-title co

3, 3- Dmet hyl Zl(cﬁlgrdiﬁéihﬁ?iﬁﬂd&z%{ﬁﬁia‘]ﬁﬁﬁdiﬁ@,- 3.1l'non 3-yl)-2-butanone The
following is an alternative preparation to that described in Preparation
N(v) above: A-(3ahidroethylp{]H-imitlazole;y | :

7- (3, 3-di net hyl - 2- oxobut yl ) - 9-,o}aa- 3, 7= gi a@?- 15

bi cycl of 3. 3. 2bremarials(cRyEidimyiphenyll-d513090€ i )y apove: 0.265 g, 0. 812

mrol ) in ethyl t.at e S _ d, at 0C, with ethyl acetate
sat ur at edgvm' ?ﬁ@igégﬁﬁh@%?%?%wc&%@?’g& The m xture was stirred at OC
for 5 h, andaiyismocarmetiyishenfiycl-@thanond;e (15 mL) and K2C03 (1 g, 7.2
mol ) were added, and the m xture was stirred overni ght before 20 being
filtered and2dromorla(éemethoxyphenplol-atbanape( 86%) of the sub-title conpound.
2-bromo-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethanone;
6-(2-chloroacetyl)-2H-1,4-benzoxazin-3(4H)-one;

15 N-(tert-butyl)-N'-(2-chloroethyl)urea;

1-(chloromethyl)benzene; and

tert-butyl 2-(bromomethyl)-1-pyrrolidinecarboxylate.

-Synthesis of Compounds of Formula I

20

Example 1 P
4-{2-[7-(3,3-Dimethyl-2-oxobutyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-

yljethyl}benzonitrile

25 (i) tert-Butyl 7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyelo[3.3.1]-

nonane-3-carboxylate

A mixture of tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate
hydrochloride - (Preparation A; 0.26 g, 1.0 mmol) and K,CO; (1.45 g,

10.5 mmol) in MeCN (8 mL) was treated with 1-chloropinacolone



‘(i11) -4-Cyanophenet hyl net hanesul f onate Met hanesul fonyl chloride (18.6 g,
164 mmol) was added to a stirred 25 solution of

4- (2- hydr oxy®amirzpeenzonitrile (20 g, 136 rnnol) -and tri etloyisenomess( 20. 6
g, 204 nmmol) in DCM (200 nL) at OC. The jpeaction mixture was stirred at rt

until the reac S, conpl et e I ndi cate t1 ter. 20 m_) was
added and the g‘?giﬁ\'@ }§ 2 ‘% aé‘ﬁa}fr gtg}rersqkbﬁoalt %&) 1994

103 dried and I SHR® [ titative
yield. (iv) 4?‘52” 7- %éﬁ%ﬁglg}‘re%ﬂh -"2- 0X0 uty 1_% cfg&xa 3, g&g?% |g&|y o[3.3. |
| non- s 3-yl ] ekblids} were filietedi bff fromii thié whixturE and the filtrate concentrated in

3, 3-di met hyl - 1- (9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl) - 2- butanone (from
step (ii) abov&acde @l,e aude pmdlm} WiSEkSQGIV%mrDCNéaIKI thumlymmavawecl\l (2
m.) was treat ed net hyl .. met hanesul fonat (se i)

th 4 ano e
above; ng, ‘gf’i ° a8e Splg PBassi £XFAGIOR, éEBéOC f or

24 h. The sol v p r
di ssolved in ﬁaecﬁlfgﬁ\éﬁ bsiY‘BP&i‘)ﬁ vé@é ggréutﬁ?ﬁmg “ggx)%@%ﬁi‘%ﬁae solid
phase extractl@tml g5 (ZI9, aftBA wEiehDehe/! pﬂéd@&l GvaRN filally C RlugetP PRith) ) -
After 1 h, the plug was washed w th DCM ( after Which the product
was finall y el dichtbroinethané : DI8OHe OBEACOQ: 9!5)5 'H)e sdlvemys werdévappraed %9 of
the title conmpound. nple 2
7- [ 4- ( 4- CyanophRgiye. &qu(ggé%fﬁb%%eﬁéﬁgywewi] N- et hyl - 9- oxa- 3, 7- 20
di azabi cycl 8[3 3. Il nonane-3-carboxam de A solution of ethyl isocyanate
(18.8 nyg, d%25 mml) in MeCN (2 nm) was added, together with K2C03 (34.5
”U’ 0.25 mol ) (if) D 3D -9*3-3%322{536: clo[3,3.1]non-3-y1)-2-butanone

4- di met hoxyphenoxXy)-24- I non=3-yr)-

The following is an altematlve preparanon to that descnbed in Preparation

- N(v) above:
A solution of zerz-butyl 7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diaza-

15 bicyclo[3.3.1]nonane-3-carboxylate (from step (i) above; 0.265 g,
0.812 mmol) in ethyl acetate (10 mL) was treated, at 0°C, with ethyl
acetate saturated with gaseous hydrochloric acid. The mixture was stirred
at 0°C for 5 h, and then evaporated. Acetonitrile (15 mL) and K,CO,
(1 g, 7.2 mmol) were added, and the mixture was stirred overnight before

20 being filtered and evaporé.’ted to yield 0.159 g (86%) of the sub-title

compound.

(iii) 4-Cyanophenethyl methanesulfonate

Methanesulfonyl chloride (18.6 g, 164 mmol) was added to a stirred
25 solution of 4-(2-hydroxyethylbenzonitrile (20 g, 136 mmol) and
triethylamine (20.6 g, 204 mmol) in DCM (200 mL) at 0°C. The reaction
mixture was stirred at rt until the reaction was complete (as indicated by

tic). Water (200 mL) was added and the organic layer was separated,



butyl ] benzonitrile (Preparation H, 109.4 ng, 0.25 mwol) in chloroform 25
(0.5 nm). The reaction m xture was stirred at rt for 4 days before being
added to avwmpbigIphase extraction plug (SiQ2, 0.5 g). Thecpbsemowes washed
with CHC13 : MeCN (2.5 nL of 80:20), ggd the product was finally eluted

wi th CHC13 : Me 3.x 2.5 of .95:5) to.give the ti.tle compound. M5 (ES):
M2 = 508 3 SR Ap ersutusl SaGHE ibeH Saipbind 5 SUATHEHVE

4- ({3-] 7‘(3;7?&2 met hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. | ]non-3-

yl | propyl } anf no) benzonitrile 5 Alternative A A m xture of

4-{[ 3-(9-o0xa-3, 7-di azabi cycl o[ 3. 3. 1] non 3-yl ) propyl]am no}- benzonitrile

(Preparation C 5.73 g, 0.02 nol), K2C03 (11.05 g, 0.08 nol) in MeCN (300 -
m.) was treafivhi4fRt[f-3,Pimebyl-2oxob 9-9-0m-3ﬂﬂ2@.lmglﬁﬁ.ﬂnolhe m xt ure
was stirred St 58C ﬁver ni.Eat before i o DCM was added and the m xture
filtered.d The¥ie s then. washed with a mixture of DCM and MeCN
before the sql _ 2d_drom. ul| ‘RN 1 ng residue
was purifi edxb;ﬁm@ﬁggﬁgt%ég%%@&gg (gi [ csta%é%t’f‘ggbﬁ?ﬁ@‘{ggﬂ %nt ~of ethyl
acetate : Ao fﬁoﬁm@ﬁ“(ﬁyﬂbo{@,t 5enap, 0955 Tafol THA Q0H5 mil, i ve the
title 15 conpound (5.8 g, 73.9% . Alternative B - Preparation via
Benzenesul f oBiSc mmol) 8adt MéON (2 mlL) was treated with 4-cyanophenethyl

4. -({3-[7-(3, 3-Dmet hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di_3zabjcyg] o[ 3. 3, 11non- 20
3-yl | propy| ) mefhangdionats (sge Jiep h&ﬁ?‘é‘ﬁé ‘?‘8ﬂ937d8¥”8i)sa c rate

Pot assi carbanat 5 ' angl 3. (G4 oo opyl - 4-

nmet hyl Ibg en@g’gq&oﬁ'gg ésgf{séggatéoe?a?%}tj%%h'qnﬁe) s‘gﬁ%‘%%g%ﬁé’%‘a%’qg?v) wer e
added to theewippdtidh, S8k UWru@d prbdict3wds ditsdWed! il DONB-ahdthen the

di azabi cycl o[ 3:3. 1] non-3-yl)-2-butanone (see Preparation N, 61.8 g from

solution was added to an jon-exchange solid-phase extraction plug (2 g,
CBA (carboxylic acid on silica support)). After 1 h, the plug was washed
with DCM (15 mL), after which the product was finally eluted with

15 DCM:MeOH:TEA (90:5:5), to give 84 mg (95%) of the title compound.
MS (ES): m/z = 355.9 (M)™.

Example 2
7-{4-(4-Cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-N-ethyl-9-oxa-3,7-

20 diazabicyclo[3.3.1]nonane-3-carboxamide
A solution of ethyl isocyanate (18.8 mg, 0.25 mmol) in MeCN (2 mL)
was added, together with K,CO; (34.5 mg, 0.25 mmol), to a solution of
4-[1-(3,4-dimethoxyphenoxy)-4-(9-oxa-3,7-diazabicyclio[3.3.1]non-3-yl)-
butyl]benzonitrile (Preparation H; 109.4 mg, 0.25 mmol) in chloroform

25 (0.5 mL). The reaction mixture was stirred at rt for 4 days before being
added to a solid phase extraction plug (SiO,, 0.5 g). The plug was washed
with CHCl, : MeCN (2.5 mL of 80:20), and the product was finally eluted
with CHC, : MeOH (3.x 2.5 mL of 95:5) to give the title compound.

MS (ES): m/z = 508.3 (M)*



-25 assay in 1.65 Q The reaction was heated at 80 C for 4 hours. An assay
showed sone reactant remained (8.3 g), so nore 3-(4-

cyanoani | i nqy@hfwer 4- met hyl benzenesul fonate (12.2 g) was mtd@dendnd the
-resultant was heated at 80C for 4 hours., Solvent (1.35 L) was distilled,
t hen isopropyl acetate (2.5 L) added. 38t vent (2.51 L) was WD 01/28992
PCT/ SEOQ' 0199£Example Benoved. _Isopropyl acetate (2.5 L) was added. Solvent
(0.725 L) was I . Sol vent

"l

(0825 L) V\a SAE-E :;' S ax S Pyt Lute
solution (th Sl xﬁﬂ‘ﬂé) After cool [ ng to 34C water (0.5 L)
was 5 added. pension, possibly of Pd, in the m xture.

The pH of the aqueous phase was 11. Sodi um hydroxide (1 M 0.31 L) was
added, so that the tenperature was |less than 25C, and the m xture was
stirred vi gourAlterhativeoA 5 ni nut es. The pH of the aqueous phase was 12. The

E?aiéidﬁgéid:e RixiRe op ALl Dus %eiéiaaﬁﬁéséofarlﬁé Themdapproplstutaks (Z:
[ T
par 1ol o5, andeRARRF | ErpReghed el S0, B PO R ECPITG,

was then split ?tﬁo ihMbcnor(swrﬁL) 1»5ailcfha%dd%ﬂqamwblﬁﬁc@mﬂél ng
sub-title produc rising a high palladium content, the foll ow ng

treatment may (#ei4pgr 0@30adol) DeThe amikture vexsi stirred1®. $0°¢ oQangl%befm added to
the solution of the free base (1 L), and_the_  mxture heated at reflux with

vi gorous stu r rPEM twas sddedypnd ‘lﬁlémé‘&fﬁtﬁlﬁi wadheniler: 68ke vaso thegom

1 Eration. ) ARRSHET oyt s mitplee, AESCHT s cfretl dofirer i SobBRE S, ¥ o1
benzenesul T onig, g&‘a%d ;rgnﬂ‘ftt@ ﬁmté)enmae&yﬁﬁ@gafe@m%el tvas2p%rfﬁ&plwtlon of

benzenesul foni c assum ng acid wa
chromatography on sﬂxca elutmg with a gradient of ethyl acetate :

methanol : ammoniacal methanol (95:5:0 to 95:0:5), to give the title
15 compound (5.8 g, 73.9%). |

Alternative B — Preparation via Benzenesulfonic Acid Salt

(D 4-({3-[7-(3,3-Dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-

20 3-yllpropyl}amino)benzonitrile, benzenesulfonic acid salt monohydrate

Potassium carbonate (56.6 g, 1.5 equiv) and 3-(4-cyanoanilino)propyl-4-
methylbenzenesulfonate (see Preparation C(ii) above, 90.3 g, 1 equiv)
were added to the ethanol solution of 3,3-dimethyl-1-(9-o0xa-3,7-
diazabicyclo(3.3. 1]non-3-yl)-2-butanone (see Preparation N; 61.8 g from
25 assay in 1.65 L). The reaction was heated at 80°C for 4 hours. An assay
showed some reactant remained (8.3 g), so more 3-(4-
cyanoanilino)propyl-4-methylbenzenesulfonate (12.2 g) was added, and
the resultant was heated at 80°C for 4 hours. Solvent (1.35 L) was
distilled, then isopropyl acetate (2.5 L) added. Solvent (2.51 L) was



pure nonohydrate) in isopropyl acetate (200 nL) was added over 5 mnutes
(better to add slower if possible) with vigorous stirring to.the solution
of the frewaa2899t1 L) and a pale yell ow precipitate forpretSEdDg
tenperature rose from18C to 22C. Aftg 10 mnutes the m xture was WO

01/ 28992 PCT/ SE00/,01994 106 cool 10C |l ected by
filtration. TeMRo¥sdeqlsOPropyd ac%@h&ﬂs\in t¥a§ op ?l" ?d;?és CL%SW“?TL) sucked

dry on the f f ive 59.0 g
(61 % from B}A%enzyl - oxa‘lngptfuﬁ)qg% 3&%‘??@9% Oé%ﬁ%ﬂr%e ?m 5 (The

crude benzengayl féheved, SRiavingetheél profn@t ayehy. Rop &){etgﬂumﬁﬁdltlon of

a 70% (w w) aqueous sofutlon of behzenesul fonic acid to an ethanolic

sol ution of {theorttiedlybas@.04 9. TiAfterr coblingute- 84tCe watad (@5 L3 waol ated as a
nonohydrate. Ethanol (500 niL) and water (250_nli) were added to crude
sub-titles caddedundhemowas g§)black,suspensien,opesiibly BE fdedntthe izt eri al was

ool od to. SCIBGEH Of s paieaR ppae el O SodiirChydipnds 1 MDNET s "
5ol Ut 0 vaswal Lgke Aol HaCtkipk Ak SUIERRE Sl 10 SRHe e (211 150

sucked dry on the ter then drie n vacduo at 40C to give pure

sub title prwdsistirred vigbugousB? ¥r. 5 iihutes. The pH! 6ff thiesajueous ebgascar ri ed out
with greater volunes of solvent 20 if necessary to fit t reaction
vessel s e. g. 1%t Gfpe phaseewers scparated, gnd tl(ﬂgmoeszphaseebmdsq MoreH : wat er

6:1, 35 vol av, 0.J.EC y The sub-title was i sol ated as

the monofar BeBFr Bt RIER bad i Bh were sEeefoRl] o Tog Rewpibcu by

single crystglaeks “’iﬁydlﬁaf&d&lac'l‘h@i‘gmalﬁmg ester solution was filtered to remove
suspended particles, and the filtrate was then made up to exactly 2 L. The

solution was then split into 2 x 1 L portions.

15 (In order to avoid producing sub-title product comprising a high palladium
content, the following treatment may be performed: Deloxan® resin
(12.5 g, 25 wt%) was added to the solution of the free base (1 L), and the
mixture heated at reflux with vigorous stirring for 5 hours. The solution
was then cooled to room temperature, and was stirred for 2 days. The

20 resin was removed by filtration.)

An assay was performed to calculate the required amount of

benzenesulfonic acid, to make the benzenesulfonate salt.

25 A solution of benzenesulfonic acid (20.04 g, 1 eq., aséuming acid was
pure monohydrate) in isopropyl acetate (200 mL) was added over 5
minutes (better to add slower if possible) with vigorous stirring to the
solution of the free base (1 L) and a pale yellow precipitate formed. The

temperature rose from 18°C to 22°C. After 10 minutes, the mixture was
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4-({3-[7-(3,3-Di net hyl - 2- oxobut yl') - 9- oxa- 3, 7- di azabi cycl o 3. 3. 1] non-

3-yl] propyl } vo swmptmenzoni tril e Crude benzenesul fonate salt sca@efngioosl- O

-equiv, fromstep (i) above) was added El x aqueous SOdI um hydrOX| de (1I\/l 500
1

mxture was st PRIED 1 J0°Ccand R mreai oltperc by Bl TR Bpafiat bana o
ayer . Et hanol 2000 i ShftoplT oEin oAy, byl ioly By MRBUAMER o

and then sol varied wider satuas 40)409Cs fdr 2 adayento( ng8555% OgT 61 %! Holm RRead

tenperature to was now at 78C. The sol ution was al to cool to bel ow

reflux and et bhenzyl-9¢o@8, fidiazabicytlof3 ﬁ/aﬂnrmkﬁedﬂﬂ&l)vent was renoved (250
m.). This warm solution was diluted with ethanol to 890 m_, 17.8 vol. (25
vol . assunfng 100% conversion to free base). After heating to refl ux the

solution was ¢ e o sedofttec .
Crystallisati oﬁﬂL gﬁﬁa" ?@ts?r&% esa@agv A iat?@&u&? y5§rqpﬁfgd€3’ym%ﬂﬁt es. .
The product wa t b ' 2 X 50
A S R e e S T

hours to gi ve ethandlic sdhition pfothel ree(b@ge. g; 74% . 'H NVR (400 Mz, CDC13) S

7.86-7.82 (2H, r‘r) 7.39-7.32 (3H n), 20 7.30-7.26 (2H, ), 6.47 (2H, m,
411407(4H m, 3.70 (2H, s), 3.36- 3.33 (4H, n), 3.26 (2H t), 3.12

S0 0 50 gpTESsnitb st oo 1€ idolaicllas o moobydrngs) 16 o6 61 117 64
121.03, 133. 43ERRoMBSUCERIL) The watdB7250 oy hierC ARe01h28992 SETHEC0! 01994

compound (50.0 g). The solution was heated to 75°C. Material was all

dissolved at 55°C. The solution was held at 75°C for 5 minutes, then

cooled to 5°C over 1 hour. Precipitation started at 18°C. The cold

15 solution was filtered and the filtrate washed with ethanol:water 2:1;
150 mL), sucked dry on the filter, and then dried in vacuo at 40°C to give
pure sub-title product (41;2 g, 82%). |

(This recrystallisation may be carried out with greater volumes of solvent

20 if necessary to fit the reaction vessels e.g.
'EtOH : water 2:1, 45 vol. (gave 62% recovery)
EtOH : water 6:1, 35 vol. (gave 70% recovery).)

The sub-title product was isolated as the monohydrate following the

25 rescrystallisation (as determined by single crystal X-ray diffraction).



108 Exanple 4 4-{3-

- (4- Fl uor obenzyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. I | non- 3-yl | - 2-
hydr oxypr omsxagyeeezoni trile A solution of 4-fluorobenzyl porssiosiess 14. 17 ny,
0.075 mml) in DCM 5 (0.5 rrL) of was,@dded, together with TEA (20 ng, 0.2 -

mmol) to a |yt

4-{[ 2- hydrox@8 30733 , — s
propyl]oxy}bggﬁ égﬁ,ﬁﬁ%@@@ﬂé on K, 15.2 ng, 0.05 mmol) in MeCN (0.5
nm). The mx ' C for 4 days before being concentrated

i n vacuo. Them@bénzbnsutfeﬁdtthw&ch sBOquadr | frorfrh$€ep3(inabove) wakled to a
sol i d-phase extraction plug (CB The plug was = washed with CHC13
(4 x 0.3 ni Lyddednip alq@eq;nsom!@mmbxdmm| (}Me|590cmly)i washimgiom witkeoH : TEA

iy 48 b 0 A5 e AR b o
2 10,278 e Y Y ARt o

par at i onm&rfa&&lemD was 111D | with Z’dxbrﬂp?ﬁbﬂ QxR cetﬁthaa& phenone
(68.7 my, 0.3 mmol) and TEA (37.94 ny, |nDIVF(2 m) was
stirred at r65090mL2 HhyeD \élaﬁjadflﬂﬂntqd!ﬁ dw&lnrommhaae solwtion and then

i 501 ved | ritlve %%?éﬁe%@a@w@f“' B 25055 e S Ppefafiigs s um
over ni ght® o it B 78°CE, TAR boltfif 86N EHowRH 1y 001 5 B et R =11 1T
concent r at edethiindl 3250 -milN§ vokyubds itllleﬂr USEIvBAORES FeriGVedd2500MmY §d in  DCM (2
m.), which solution was added to an i on- exchange sol i d-phase eéextraction
plug (CBA, 2Thjs wakin solutiim wamdlllttﬁbwmhcmhanol m&%nm, dd.8woh 2DHeh.: M:CN
(4:1) and thfsgurmx}gh 15)0% conversmn to Ef?ee( %ase). After h%atmg to reflux the
solution was cooled slowly. At 5°C a seed of title compound was added.
15 Crystallisation began and the mixture was stirred at 5°C for 30 minutes.
The product was collected by filtration and washed with ethanol
(2 x50 mL, 2 x 1 vol.). The product was then dried in a vacuum oven at
40°C for 60 hours to give an off-white powder (26.3 g; 74%).
'H NMR (400 MHz, CDCl,): & 7.86-7.82 (2H, m), 7.39-7.32 (3H. m),
20 7.30-7.26 (2H, m), 6.47 (2H, m), 4.11-4.07 (4H, m), 3.70 (2H, s), 3.36-
3.33 (4H, m), 3.26 (2H, ¢}, 3.12 (2H, d), 2.90 (2H, d), 2.28-2.21 (2H,
m), 1.06 (9H, s).
BC NMR (CDCl,): & 24.07, 26.38, 41.52, 43.52, 56.17, 56.47, 63.17,
68.46, 96.61, 111.64, 121.03, 133.43. '

35 MS (ES): m/z = 385.1 (M+H)*



- WD 01/28992 PCT/ SE00/ 01994 109 an inpure material. This material was
purified on a silica plug, eluting with CHC13 (2 nL), CHC13 : CH3CN (3 x
2.5 nL of 4:wpoeiasd2then with CHC13 : MeCOH (10:1), to gi vVeCTAEG/m4(67. 9%
.of the title conpound. M5 (ES): nfz = 4g2.4 (MtH)'. 5 !3C NWR (CDC13): S
55.47, 55. 89, E6. 27]b g?. 17, 66.57, 66.81, 67.41, 102.99, 113.57, 115.73,
119.29, 131.5 162.09, 163.21, 196.25. Exanple 6 10

4-[((29)- 2- Am ggs-@;lﬁ%@éh&gp%% Al 1o D fuck 38222 oyl 0-
(3.3 . 1 Inon-3 ert-putyl
(1%) - 2- (4-cyan benzondtrile 7- di aza-

bi cycl o[ 3. 3. 1] hon- 3- carbamate (Preparation J; 100.62
0.25 mmol ), 1- Astiutmmef Hyﬂquwbmwlab(mndzl(lﬂfW mg30. 0o mmeb) dnﬂEﬁMLS (37.9

5B For 3 chy. orbcnborces aboben oo B 40! Bl 02 lindTdp o™ *
i eitor - e el TSR RO st

1.5 hat rt. 1] @’Iknﬂﬁﬁ ﬁafe namdlﬁflenf(gem5 infv@oB Oin' MERON €
di ssolved in tur f MeCN (2 m.) and H20 0.13 m.). Potassium
car bonat e (100(015 mD,)?ZThauhjxtlwvaswasjdmtedaatdS(ﬂ“r(é fox xlt days befarerbeingver ni ght

at rt. The m xture vvasflltered nd the filtrate tra i n yacuo.
The resul ting eoNeEBIT#Ed dw ¥aCUR s The Jeqnltng residue ay ‘QS "}}“\Aﬁﬁgﬂ ution

Nrer g0 min, - B MREpRRE AeARAAE dife REE DR, Whelblip whe £);)

fol I owed by DC,shelfBidth CHER (46:803 fhl), 4l thie\tRodfbt Waltida®y. clfifedobith he title
conpound. (ES? mlz = 398.0 g
CHC; : MeOH TEA (5 x 0.3 mL of 8:1:1) to give the title compound.
MS (ES): m/z = 412.5 M+H)*.
15 Example 5

4-(2-{7-[2-(4-Methoxyphenyl)-2-oxoethyl]-9-o0xa-3,7-diazabicyclo[3.3.1]-
non-3-yl1}ethoxy)benzonitrile '

A mixture of 4-[2-(9-oxa-3,7-diazabicyclo[3.3.1}non-3-yl)ethoxyjbenzo-
nitrile (Preparation D; 68.3 mg, 0.25 mmol), 2-bromo-4’-methoxyaceto-
20 phenone (68.7 mg, 0.3 mmol) and TEA (37.94 mg, 0.37 mmol) in DMF
(2.5 mL) was stirred at rt for 2 days, and then (as reaction was found to
be incomplete) at S0°C for 24 h. The solvent was evaporated and the
residue dissolved in a mixture of MeCN (2.5 mL) and H,O (0.13 mL).
Potassium carbonate (100 mg, 0.72 mmol) was added, and the mixture
25  was stirred overnight at rt. The mixture was then filtered and the filtrate
concentrated in vacuo. The resulting crude product was dissolved in
DCM (2 ml), which solution was added to an ion-exchange solid-phase
extraction plug (CBA, 2 g). After 80 min, the product was eluted with
DCM : MeCN (4:1) and then with DCM : MeOH : TEA (8:1:1), to give



WD 01/ 28992 PCT/ SE00/ 01994 110 Exanple 7 ten-Butyl
2-{7-[3-(4-cyanoani |l ino)propyll-9-oxa-3, 7-di azabi cyclo 3.3.11- non

3-yl }ethyl wardazsmee To a sol ution of tert butyl 2-br onoeptmysEnanisesat e (4. 21
g, 0.019 nol; see 5 Preparation R ab in DMF (65 nl) was added
4-{[3-(9-o0xa-3,7- diazabicy 3. non3 é propyl.l.am no} benzonitrile
(see Preparaﬂgﬁ'g %G&‘éf ilhA% \‘35& Hﬂﬁle)da%at 14 RiNga SRHIE 3. 27 i,
0.024 nol). @ I | 5 Grﬂth

concentr at ed |n vac m/aelr{?sh ds'?lv\cgrs/ d?s?ggh/%l?faldl c ﬁg%&(; ane (80

n) and washeH tMebH 20:2),abivesPH5 .9%) @f theltide d6pAuId. | ayer was
extracted vmthOMdl chl orgrretLan?ii%l X %m %I)The conbi ned organic extracts
were dried MSa(E()ﬁM/and42214c(Mrt—Hz)f.ed in vacuo The crude red-brown oil was
chromat ographed (x2) on silica el uti qu) 75” chl_or of or m net hanol conc.

NEwOH (005 0GR (GBGIDe 8559475 558856 160571 P8 Horfilond.  H NVR
(o0 S (e 119%, T af8,, 1194% 13156 (534331 1&%7@%’3 (m o9,

1.90 (bs, 2Hgg 4539 (s, 9H) 13C NMR (75 MHz, CD30D) 8 158.5, 134.7, 121.9,
113.2, 97.7, °80.3, 20 69.2, 58.8, 58.1, 57.5, 57.3, 41.9, 38.3, 28. 9,
26.2. API-Ms: (M+ 1) = 430 niz Exanple 8 tert-Butyl
2-{7-[4-(4-cyanophenyl)bu 1]-9-oxa-3, 7-diazabic clo 3 3 1]- 25

non- 3- yI}etfg_&@;lE&mte Triethylamine (2.2 ni, 0.016 nol) and tert-butyl

2- br onoet hyl . 013 nol) were
added t o!% eﬁl 5—bxa—3873dﬁ2ablc }

[3.3.1]non-3-yl}propyl)oxy]benzonitrile

A mixture of tert-butyl (1S)-2-(4-cyanophenoxy)-1-(9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-ylmethyl)ethylcarbamate (Preparation J; 100.62 mg,
0.25 mmol), 1-(2-bromoethyl)pyrrole (52.21 mg, 0.30 mmol) and TEA
15 (37.9 mg, 0.375 mmol) in DMF (2.5 mL) was stirred at rt for 2 days and
then at S0°C for 1 day. The solvent was evaporated and the resulting
residue dissolved in ethyl acetate (0.5 mL). Ethyl acetate saturated with
gaseous hydrochloric acid (2 mL) was added, and the reaction mixture
stirred for 1.5 b at rt. The solvent was evaporated and the resulting
20 residue dissolved in a mixture of MeCN (2.5 mL) and H;O (0.13 mL).
Potassium carbonate (100 mg, 0.72 mmdl) was added, and the mixture
stirred overnight at rt. The mixture was filtered and the filtrate
concentrated in vacuo. The resulting crude product was dissolved in
DCM (2 mL), which solution was added to a ion-exchange solid-phase
25  extraction plug (CBA, 2 g). After 80 min, the product was eluted with
DCM : MeCN (4 x 2 mL of 4:1), followed by DCM : MeOH : TEA
(8:1:1), to give 89.7 mg (90.7%) of the title compound.
MS (ES): m/z = 396.0 (M)* |



‘4-[4-(9-oxa- 3, 7-di azabi cycl 0[ 3. 3. |]non-3-yl)butyl]benzonitrile (see
Preparation G above, 3.0 g, 0.011 nol) in DWMF (50 nL). The m xture WO

01/ 28992 PCTMa8952994 was stirred for 24 h at 54C, cool agriskoninees and
-concentrated in vacuo. The residue vvasdg' ssol ved in chl orof orm and washed

W th saturated sod'! ug1 chl oride. The aq us | ayer was separated and
extracted withE form (2 x 150 nL). The conbi ned organic | ayers were
dried 5 (Na2S ted i. he . Lt LAl was

O e 2 oM a2 SO B PIN &SRSy Bl £ Wikl RS S .

chl orof orm acehgﬁ.gtgl'gétﬂ%l@%a&mmni um hydroxide (9:1:0.02) until the
higher Rf inp ed. Then the eluent was switched to

chl or of or m et Taroiolutiow of rerbutyl 2-beyrdoethyidarbafiaie (.22, 0T01%Smol;osedf f or ded
2.76 g (619 b) of the title conmpound. 1H NMR (300 M4z, CD30D) 8 7.62-7.64

(d, J=8.1 Hs, Prgparatiopg Ry above)( tn DMF (63zmLYHyas added (_45~{[32 ox®34- 3. 18
0 5072 50 (m SAPADISYGIS 4ot gy I sinian bitzoniiile (s FreppetoniCry
S7o7 ) 571 3a RV g8 ESR.6 i ahd pybamihé s oy ml. 0o ch. The %7

tert-Butyl 2-{ 7nfix@id was(stirdoovephigho ud B5 2C hatdr @i Rofeetittatéd @ dmdug,- di - 20
azabi cycl o[ 3. 3. 1] non-3-yl }et hyl carbanmate Triethylam ne (8.56 nmL, 0.061 nol)

and tert - butyl The FedidusWag|dissolved dnutichlorometinen80amiy ank whshed, with. 0 g,
0. 049 nol) were ad '

tQ. a | ution Qf .
4-{[ (25) - 2-1Hde%¥§??§?(598M-‘§{?¢1‘iﬁ-az ec\Parequs. dayer nwas sexracted with
propyl ] oxy} ben iclrhe t 4 . 038 .ol ) in 25
DVE (100 o) - Homlcrbinkfate b ISG RIS TR cbinBligd Sradl Shefbes, Werg HERR ) ot o
in vacuo. The (N&SOJe anfSceliceteAté®dini Pa&ld. 0" The drudd 1e@-bibwn 8ildwagshed
Wi th saturated sodium chl oride. The aqueous | ayer
chromatographed (x2) on silica gel eluting with
chloroform:methanol:conc. NH,OH (9:1:0.02) to afford 3.75 g (56%) of
15 the title compound.
'H NMR (300 MHz, CD,0D) d 7.37-1.40 (d, J=8.8 Hz, 2H), 6.64-6.67
(d, /=8.8 Hz, 2H), 3.94 (bs, 2H), 3.21-3.31 (m, 4H), 3.01 (bs, 4H),
2.47-2.59 (m, 8H), 1.90 (bs, 2H), 1.39 (s, 9H)
3C NMR (75 MHz, CD,0D) & 158.5, 134.7, 121.9, 113.2, 97.7, 80.3,
20 69.2, 58.8, 58.1, 57.5, 57.3, 41.9, 38.3, 28.9, 26.2.

API-MS: (M+1) = 430 m/z

Example 8
tert-Butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3 ,7-diazabicyclo[3.3.1]-
25  non-3-yl}ethylcarbamate

Triethylamine (2.2 mL, 0.016 mol) and tert-butyl 2-bromoethylcarbamate
(see Preparation R above, 2.83 g, 0.013 mol) were added to a sol.ution of
4-[4-(9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl)butyl]benzonitrile (see
Preparation G above, 3.0 g, 0.011 mol) in DMF (50 mL). The mixture



was separated and extracted with chloroform (2 x 150 nL). The T conbi ned
organic |layers were dried (Na2SO4) and concentrated in vacuo. WO 01/28992
PCT/ SEGO D™®#t/289922 The crude brown oil was chromat ogr apketwsteodyosan silica
gel, eluting first wth chloroformnmg El panol (9:1), then with

?3'4% °2?r[”h2‘3{ a2 1 B S, BRRET 286N b8 Barpalpled ol G (o7 °

) ;;3 e, 2 H)ZI}e(? é%ﬂmé #s_digsotyed if (éﬂorogﬂn a‘hgg%zaéx}éﬂ wifl fa@at 8,87 (s,

(m 4H), 2. 3§c<ﬂuﬂl90ﬁlﬁnde2|'frhe JaqhiéousslayeiHwas 3¢e M‘d&diﬂdw&ac@m 8 163.9,
158. 3, 135.3, 120.2, 116.7, 104.9, to 80.0, r2.1, 70.1, 69.9, 67.0, 60.6,

60.2, 58.4, Shlosofoss. (2 x38581mL).3. The cqmbmwscrga:ﬁq)layemmew drigkanpl e 10
4-(2-{7-[4-(4:Pyridin )but -9- oxa- 3, 7-di gzabi c on-3-yl}- 15
et hoxy) beﬁzozwg)éldg %“%ﬁ%rﬁbﬂf’%pyr X‘ﬁ“ﬂé i Wahe (8.4 g,
90 mmol ) and wer . m X n gI she th

nitrogen and %%@6 &?1 Bugﬁlicél. 6 3&& |onﬁk% qvn#_ﬂ 99 mmol )
was added d_r@ﬁlﬁ'rﬁ@nﬁ}é@étoﬁxtﬁlel éonc] @nthGHiRAY & K@f@d@@ :N€0,02) ugHPdhé 0 exceed
-50C. The m xture was then allowed to reac (20 nL) was added and

the m xture highet Rynimmirities edleret resoS®ed.or Them. th@\chluentamd swithed?® nl) was

added. This mxture was cooled to 0C and ﬁ?ded droEvvl se thro:ﬁkxl a cool ed
dr oppi ng 25 Fhgrfprmgn :COBE-y t JipmoRiny  Bydraxide. (RilsPOR)-opardhiy 14. 9 g,

reach 0C Bye PP 2 TaELH BI6F S REL bl 20 "o i e vas
'H NMR (300 MHz, CD,0D) & 7.62-7.64 (d, J=8.1 Hz, 2H), 7.38-7.40
(d, J=8.1 Hz, 2H), 3.84 (s, 2H), 3.14-3.18 (t, /=6.0 Hz, 2H), 2.83-2.93
(m, 4H), 2.72-2.77 (t, J=6.9 Hz, 2H), 2.30-2.50 (m, 8H), 1.64-1.68 (m,
4H), 1.43 (s, 9H)
15 BC NMR (75 MHz, CD,0D) 5 158.4, 149.6, 133.4, 130.7, 120.1, 110.7,
79.9, 69.8, 61.1, 58.7, 57.7, 57.1, 38.0, 36.9, 30.2,29.0, 26.7

Example 9
tert-Butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3, 7-di-

20 azabicyclo[3.3.1]n0n-3-yl}eﬂ1ylcarbamate
Triethylamine (8.56 mL, 0.061 mol) and -teﬂ-butyl 2-bromoethyl-
carbamate (see Preparation R above, 11.0 g, 0.049 mol) were added to a
solution of 4-{[(2S)-2-hydroxy-3-(9-oxa-3,7-diazabicyclo[3.3. 1]ﬁon—3-yl)-
propyljoxy}benzonitrile (see preparation B above, 12.41 g, 0.038 mol) in

25 DMF (100 mL). The mixture was stirred for 20 h at 40°C, then
concentrated in vacuo. The residue was dissolved in chloroform
(100 mL), and washed with saturated sodium chloride. The aqueous layer
was separated and extracted with chloroform (2 x 150 mL). The

combined organic layers were dried (Na,SO,) and concentrated in vacuo.



-stirred for 10 mn. The organic |ayer was separated and dried (Na2SOQ4) to
give the sub-title conmpound in 97.6%yield. WO 01/28992 PCT/ SEO0/ 01994 113
(i) 4-(2-{%wbartsdePyri di nyl)butyl]-9-oxa-3, 7-di azabl cycl oPGr/SE/PIIdh- 3-yl } -

. et hoxy) benzonitrile

2,92 ol se d%é?ifﬁ%ﬁ'%‘iﬁ%@%%o%@a& (o PHERRRY Pl 6% 00
m xed with 4-(gng hélﬂbfmyﬁﬁina&m{doﬁl 49@1)(, Oméﬁ w1m4 cBdrofoRh: méthanolsdone. (i)
above) and K2C03 (1.62 g, 11.71 mmol drop of Br2 was added and the

m xture was r efshmosing diydfekide wmomsxtmr afford 4.13 ter(@4%indf theatide at ed.
Purification by chromatography on silica, eluting wwth DCM 4% MeOH (satd.
wi t h anmoni a) ,coyapa (57.2 %9 of the title 1o conmpound. 13C NWR

10394 115 20, Rd%ooiéyzzgni}ﬁ) ?66212@5@71%02%,%@17?@& ¥ Bxamp ¢

il(zeg;r :33;[ %lyl(%bt(ﬁﬁf) %Zc%@ éoio-él g%’i H%’I oﬂ (i’ aﬁl)ﬁon- - fnelf %}pcar bamat e
(i) tert-Butyly, §§-340é ‘QmPMH%dZ r&stz botaﬂ ]2&9; 47-3.55- (e, am)bmmm@(xﬁ 1]- 20

nonane- 3- car boxylate teft-Butyl 9-ox
3, 7- di azabi cyc2H},3.31 14,8H)ane- 3- car boxyl ate (1.35 g, 5.9 mol, see

P t A and P t b
& (4- chl or obut JCNHE TS MHz GROP) & 183 Srkss.5.928. Soidfgh.cl ol 104 Boove)

et ﬁﬁeggﬁhﬁer&dﬁ z‘%‘ﬁ’ P’ ba@%,?‘@h@f‘ o 8 il e 128 3F By C "

evapor at ed and Aug ography (DCM 2-5 % MeOH) giving 0.97 g
(44% of the sﬁ?M?I@q zpoundrmtz

Example 10
4-(2-{7-[4-(4-Pyridinyl)butyl]-9-0xa-3,7-diazabicyclo[3.3. 1]non-3-yl}-

15 ethoxy)benzonitrile

6)) 4—(4-Chlorobutyl)pyr1d1ne
4-Methylpyridine (8.4 g, 90 mmol) and THF (40 mL) were mixed in dry
glassware, flushed with nitrogen and cooled to -60°C. n-BuLi (1.6 M

20 solution, 61.9 mL, 99 mmol) was added dropwise over 1.5 h. The
temperature was not allowed to exceed -50°C. The mixture was then
allowed to reach rt, THF (20 mL) was added and the mixture was then
stirred at 45°C for 2 h. Additional THF (20 mL) was addéd. This
mixture was cooled to 0°C and added dropwise through a cooled dropping

25 funnel to a 65°C solution of 3-bromo-l-chloropropane (14.9 g,
94.5 mmol) in THF (15 mL). The reaction mixture was slowly allowed to
reach 0°C overnight. Water (90 mL) was added, and the mixture was
stirred for 10 min. The organic layer was separated and dried (Na,SO,) to

give the sub-title compound in 97.6% yield.



13C NWR (CDC13) 8 25.83, 27.78, 28.48, 35.09, 45.80, 47.16, 56.57, 57.42,
58.99, 67.47, 67.72, 79.00, 123.88, 149.60, 151.26, 154.49 WO 01/28992

PCT/ SEOO/ OWw@Bm/2sehdd (i) PCT/SE00/01994
3-[4-(4-Pyridinyl )butyl] 9 oxa- 3, 7-di ﬁgabl cycl o(3. 3. 1] nonane tert-Butyl
7-[4-(4-pyrigdinyl)k “ ‘ carboxyl ate

(0.9 g, 2.5 etate, and

then treat edett_hﬁéﬁjgbﬁizhﬂ et ate saturated with HCI at 0C s The m xture was

stirred fo d then at rt overnight. The solvent was

evapor at ed. LfBONOxaH]7-didzabicyiclof. 8/1}fch-3ry))ethoxy]benztutrile o@=8Meg, wi t h K2C03
(3.22 g). The m xture was stirred overnight. Filtration and evaporation

gave the sub2 thmmlsowsommaar.anogd) @boye)| was dissqlved )thﬁ Bh@ﬂ |
2-{7-[4- di ty I I

et Ilyl I:ar tra me I’I‘% I’QHWI‘I'?II?W)E’I‘I}'%W@ Z@EM;éC RPQI?IIIFQ % )1] nonane
0.25 0. H]\.ﬁﬁ% [ &f I

(2 brom%et hyl IIDHaIrBInmtI Ro?gsggm(é (I)l mml) 1see Pér)flej%Iy vgatisl %nd augove) and

K2C03 (0.4 Qhelﬁm&u& WiB! teflike® forx24 h.n QHICMikthfe nbds Hiltbred ianded at 50C
overnight. The reaction mxture was filtered, evaporated and purified by

chr omat ogr apgwaponatesd. | | Purificions dy\Velreniatographyiath siliez) ) elutingldwithonal

phase and oXPCHEALMEQH S M ARBAL BV OB s 4 afthofitBo i ora. -
13C NWR I)OCD%%PE?% §6 65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58, 58.47,
60. 93, 6 83 125. 65, 149.85, 154.43, 158.40 Exanple 12 25 The

fol | owi ng corpOYRER (CDCE ?m AT ER7. 8zoawaplseml BHE50,N5PI6BEGEHES (such as
t hose descri bed her el nbetore), according to or anal O;é with methods
S

descri bed heiGedh @81&1101033945&&5@& d13-617I d231ﬂ5563 t880r143 e51.35,
161.91 '

15 Example 11
tert-Butyl 2-{7-[4-(4-pyridinyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yllethylcarbamate

(i) tert-Butyl 7-[4-(4-pyridinyDbutyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

20 nonane-3-carboxylate

tert-Butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (1.35 g,
5.9 mmol, see Preparation A and Preparation C(iii) above) was mixed
with 4-(4-chlorobutyl)pyridine (1.35 g, 7.37 mmol,. see Example 10(i)
above), Br, (0.094 g, 0.59 mmol ) and K,CO, (3.26 g, 23.6 mmol). The
25 mixture was refluxed under argon for 3 days. The reaction mixture was
filtered, evaporated and purified by chromatography (DCM, 2-5% MeOH)
giving 0.97 g (44 %) of the sub-title compound.
13C NMR (CDCl,) & 25.83, 27.78, 28.48, 35.09, 45.80, 47.16, 56.57,
57.42, 58.99, 67.47, 67.72, 79.00, 123.88, 149.60, 151.26, 154.49



"conbi natorial chem stry techni ques (mass spectra of the conpounds, r where
recorded, are in brackets): WO 01/28992 PCT/ SEOOQ 01994 115
4-{3-[7- (3 3W@ 4128999 | - 2- oxobut yl ) - 9- oxa- 3, 7- di azabi cycl o[ 3P8T/SEdomagps3-yl | -

-2- hydr oxypr opoxy} benzonitrile (mz = 402}45)
h 59/ Phne’ 11 non-3-y11-

4-{3-[7-(3, 4- d{(lit) e
2- hydr oxypr opo

4-{2-[7-(3, 3- cveneBﬁtyl ‘P—{ Egimh%lt)ﬂmyk}@-sxalsm -@iaadbiepcto[3[3 1 fhohkneBd- 3-yI ] -
et boxy}benzonitrile (m

4- ({3-[7- (but Wasmxﬁatyl 009 21x2-53 ninoli, ofromi step| @] abGve)] was dissplvedr apy| } -

am no) benzoni t

4[]({;9,;)[7|-§3,4;] e? n_yt _ﬁ&%me@wggmim@%mwpﬁ@! a1 8%a-3- 1o
214 (7 (batyl gi#f'ﬁﬁ@?% @%gﬁ‘(‘gé fof1 B3P c9c|38f‘éh%“ 1 FoRvenight. (They 4.

di met hoxyphen ) I
1- (3, 4-di net hgég%%gtr%d)?y 6 ?édt C Jﬁ @1“?152 oxo teilﬁ)mlg) (v)vxege gdc}gd
di azabi cycl o[ Zogethénmwitld Hp@u(&ﬂb@nZMd mhixeuré "'Was 3tinRd. dyernight.
4-[4-[7-(3, 4-di met hoxyphenet hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl ] -
1- (3, 4- di met hoRijtEationcatd eyapgratien ﬂzw}mersubélt(emoznpoum:n@ﬂ% yield.
2-(4-acetyl -1 -pi perazinyl)ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-
9 oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 3- carboxylate (mz = 501.3);

7 [3- (4 cyRonignaxmip ¥9-0%3 8 PaRzdbibydsR 5Y°' © 20

[ 3. 3. 1] nonane
4- {3 [ 7- (butylmml-:{-gl})etﬁyl&rbamata 7 d| azabl cycl o[3.3.1]non-3-yl]-2 hydroxy-
propoxy}benzonitrile (mz = 84 acet | -1 - pi perazinyl) et hyl
7-[2- (4-cyano Hwéﬁc?y@dml)}myllo%axwﬂ- iazabicyc 0[3 3.1]nonane  (0.25 g,

di azabi cycl of rb = 47
7- [2 (4- cyanoﬁhéﬁ #’ﬁ‘g h%?? Iﬁﬁ’gt K’;ﬁl ”3%?%%”7“&?/51%@%%&[13“@&@?‘8
(0.26 g, 0.98 mmol, see Preparation R above) and K,CO; (0.4 g,
15 2.9 mmol) were mixed in CH,CN (10 mL) and stirred at 50°C overnight.

The reaction mixture was filtered, evaporated and purified by

chromatography on silica (DCM:6% MeOH (satd. with NH,)).

Additional purification by extraction with ether:KHSO,, basification of the

organic phase and extraction with DCM gave the title compound in 51%
20 vyield. |

*C NMR (CD,0D) & 26.65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58,

58.47, 60.93, 69.85, 79.93, 125.65, 149.85, 154.43, 158.40

Example 12
25 The following compounds were prepared, from appropriate intermediates

(such as those described hereinbefore), according to or by analogy with
methods described herein and/or by standard solid or solution phase
combinatorial -chemistry techniques (mass spectra of the compounds,

where recorded, are in brackets):



nonane- 3- carboxam de (mz = 344.2),;

4-{2-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] et hoxy} -
benzonitri W@ 2892 = 393.2); T WO 01/28992 PCT/ SE00/ 01994pCTiSERN/01994
4-{2-[7-(3, 4-di net hoxyphenet hyI) 9- oxgrs3, 7-di azabicycl o[ 3. 3. 1] non 3-

Y S e eRaRTi (3 Bt Forobluy i o-o%al, 7 Yidzhbicy 1o 3. 835 39 V!

di b I = 484. 3
7I ?ga( chyc/ag%?maf%?gfagg};l ]- I\I—%)Y/’r%éof(oaﬂ? 7-di aza%ol c3s/cl o[3.3.1]-

nonane- 3- car Mﬁdﬁ*(ﬂé-dﬂethoxyﬁﬁe‘heﬂ)yi) -9-02a(347-diazabicyclo[3. hdjuon-3vyl)) et hyl

7-[4-(4-cyan nyI) 4- di et hoxy- phenoxy) butyl]-9-oxa
3, 7- di azabi C%D’ K&b&ﬂ@m’éﬁ( x5 487%e2); (m z = 635. 3); 1D

R Bt AL i) <

4- ( 3- {7[2(%3}3?&%%{},},@ ? 22x|n6yl) 2- oxoet hyl ] -9-oxa- 3, 7-
di azabi cycl o 1] non-3-y ydr 6kypr opoxy) benzonitrile (rﬂ z = 480.5);
15 4-({3- [7-(butylsu1fonyl)-9-oxa—3 7-diazabicyclo[3.3.1]non-3-yl]propy

4-(3-{7-[3-(4-acetyl -1 -pi perazi propyl ] - 9-oxa- 3, 7-di aza |cyclo[3 3.1]-
non- 3- yl } - 2- amino)hepse B’ﬂf’}i{ieﬂz% ¥ile (mMz = 472.5);

23 o ASPECRTY RaheoR BRI B2 digiigonls . aghe !
421 g}idi ngg,pm%!é}%#%lz g‘%@?‘?’g&?ﬁn&_ azgss@gg di azabi cycl o[ 3. 3. 1] non-3-yl} 20

4- (2- hy dr oxyd-pa-{ T-(uylsRforsl ) Boyes|baisrbitydld[3B. Dian3-yH d-g74bi cycl o- [3. 3.
1] non- 3-yl } pr.opoxy) b}?nZOI’II trile (mz_ =

4- ( 2- hydr oxydigefhoxyphenox yabuw&bypmwyﬂg (mlzosecgéﬂ@t] 9- oxa- 3, 7- di aza-
bi cycl o 3. 3. AP OS 4 itleRAPRRESANRT LY 5 ditne | T2 %oxobiy D-oka-3,7-

diazabicyclo[3.3.1]non-3-yl]butyl}benzonitrile (m/z = 535.3);

15 4-{4-[7-(3,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
1-(3,4-dimethoxyphenoxy)butyl]benzonitrile (m/z = 601.3);
2-(4-acetyl-1-piperazinyl)ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-
9-oxa-3,7-diazabicyclof3.3.1]nonane-3-carboxylate (m/z = 501.3);
7-[3-(4-cyanopbenoxy)-2-hydroxypropyl}-N-ethyl-9-oxa-3,7-diazabicyclo-

20  [3.3.1]nonane-3-carboxamide (m/z = 374.2);
4-{3-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1}-2-hydroxy-
propoxy }benzonitrile (m/z = 423.4);
2-(4-acetyl-1-piperazinyl)ethyl 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate (m/z = 471.2);

25 7-[2-(4-cyanophenoxy)ethyl]-N-ethyl-9-oxa-3,7—diazabicyclo[3.3.1]-
nonane-3-carboxamide (m/z = 344.2);
4-{2-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo{3.3.1]non-3-yl]ethoxy}-
benzonitrile (m/z = 393.2);
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4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl}-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}-2-hydroxypropoxy)benzounitrile (m/z = 472.5);

2- {7-[3-(4—cyanophenoxy);Z-hydroxypropyl] -9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}-N-isopropylacetamide (m/z = 403.5); -
4-(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3. 1}non-3-yl}-
2-hydroxypropoxy)benzonitrile (m/z = 438.5);
4-(2-hydroxy-3-{7-[2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1)non-3-yl}propoxy)benzonitrile (m/z = 406.5);
4-(2-hydroxy-3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-yl}propoxy)benzonitrile (m/z = 452.5);
4-({3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3. i]non-3-yl]-
propyl}amino)benzonitrile (m/z = 341.5);
4-[(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo{3.3.1]non-3-yl}propyl)amino]benzonitrile (m/z = 463.5);
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15 4-{2-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
ethoxy}benzonitrile (m/z = 328.4);
4-(2-{7-[2~(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}ethoxy)benzonitrile (m/z = 450.5);

_4-(2-{7-[2-(4-methyl-1,3-thiazol-5-y])ethyl]-9-o0xa-3,7-diazabicyclo[3.3.1]-

20 non-3-yl}ethoxy)benzonitrile (m/z = 399.5);

4-(2-{7 -[3-(4—acetyl-1-piberazinyl)propyl]-9-oxaf3 ,7-diazabicyclof3.3.1]-
non-3-yl}ethoxy)benzonitrile (n/z = 442.5);
2-{7-[2-(4-cyanophenoxy)ethyl] -9-0xa-3 ,7-diazabicyclof3.3.1]non-3-yl}-
N-isopropylacetamide (m/z = 373.5);

25 4-(2-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1}-
ethoxy)benzonitrile (m/z = 408.5); '
4-(2-{7-[2-(2-methoxyethoxy)ethyl}-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethoxy)benzonitrile (m/z =.376.5);



“4-[(3-{7-[2-(4-fluorophenyl)-2-oxoet hyl ] -9-oxa-3, 7-di azabicycl 0[3.3.1 ]-
non- 3-yl } propyl ) am no] benzonitrile (mz = 423.4); 25 4-(2-{

7-[2- (4-f | uokapPsIPRYR) - 2- oxoet hyI] 9- oxa- 3, 7- di azabi cycl o[ 3.p¢rkENMFi994
-3-yl } et hoxy) benzonitrile (mz = 410. 4)

‘5. ]
;10%23[; ](Ea'? LL?%&@Z§#@¥{q%swx#§w%¥? 8@‘8&3 %é&&?aédﬁﬁé@d%fggf 119
4- (3-{7-[ 2- (4 syt IZ)_23 thyI] 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-
3-yl }-2-hydroxypr opoxy?genzonl ‘e (mz = 440.4);

4-{2-hyd 3
o1 cycl 0[5 3 1] ne eyl %?‘%%%‘?Szﬁ%‘ﬁ?‘%ﬁ P iy ggs > a3z

4-({3-[7-(2-fl qb]pmpy,l}s_ulﬁo_npl)bgdzbnmﬁb)(nﬂz ex434&5):- di azabi cycl o[ 3. 3. 1] non- 3-
I (03T { 23ny a1 S apropy ety groxacs. diszabieyelofd Ai1egwBaytE: 3. 1] non-
%ll{ ]Sp{(;pzlls} g%?%ﬁ%ﬂ#@ﬁ ﬂz@n@?gz(gﬂz?, ?ggﬁ?ﬂ cycl o[3.3. I]non 3-yl] 10
? yl }am no) bgugs 71[21(8% -Giiydre=1 QYHenQ%Q oxir Oy[)-zgxoecﬁ.y%s’-cgmywprOpyl}

3-[7-(2-oxopropyl) oxa”3, 7-di az
m no) benzoni t didzebicytlo[3:3 ﬁé}ﬁo@@yl}propyl)sulfonyl]benzomtrﬂe (m/z = 512.4);

{7-[3-(4- cyanoanllln xa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-
oxy) benz 6r[|(31{7+[3-((1 ﬁéit]na;el-j_-yl)ethyl] -9-0xa-3,7-diazabicyclo-

th
A Ry b 48" 411> 0 1 ron >
{

r

oxy)

7-[2-(4- ay@glqmsmz%@lhéd iperfriifardpfy 4 a8t ick b3 1o 3

thyl)benzonltrlle mz = 4

i met hyl - nath:gtl}'pl)opsl)&nﬁo@l]Benhonmte (mlzl:a 503.53; 1] non-3-yl]- 20
tyl }benzonitrile ([m }f 2- phenoxyet hyl ) - 9- oxa- 3,
d| azabi cycl 02f(#-{3- 4‘]CNBFPR§1¢9Y %‘lﬁ%ﬂ}l}mpyl -9-oxa-3,7-diazabicyclo[3.3.1}-

non-3-yl)-N-isopropylacetamide (m/z = 435.5);
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4-[(3-{7-[2-(2-methoxyéthoxy)ethyl]-9~oxa—3 , 7-diazabicyclo[3.3.1]non-3-
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4-({3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yljpropyl}-
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4-{(3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3 ,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)sulfonyljbenzonitrile (m/z = 484.4);
4-[(3-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-0xa-3 ,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)amino]benzonitrile (m/z = 423.4);

25 4-(2-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-oxa-3 ,7-diazabiéyclo[3 .3.1]non-
3-yl}ethoxy)benzonitrile (m/z = 410.4);
4-{2-[7-(tetrahydro-2H-pyran-2-ylmethyl)-9-oxa-3 ,7-diazabicyclo[3.3.1]-
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4-
3-
4-
prop
4- ({
am n
4-(2-
yl } et
4- (2
yl }e
4-(2-
yl}e
- di
b
7-



benzonitrile (mz = 393.9);
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15 4-(2-{7-[2-(4-cyanophenoxy)ethyl]—9¥oxa-3,7-diazabicyclo[3.3.1]non-3-
y1}ethoxy)benzonitrile (m/z = 418.9);
4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethyl)benzonitrile (m/z = 402.9);
4-{4-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3 7-d1azab1cyclo[3 3.1]non-3-yl}-

20  butyl}benzonitrile (m/z = 383.9);
4-{2-{7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}ethoxy}-
benzonitrile (m/z = 393.9); ' '
2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1}non-3-yl}-
N,N-diethylacetamide (m/z = 387.0);

25 4-[(3-{7-[4-(4-fluorophenyl)-4-oxobutyl]-9-oxa-3 ,7—diazabicyclo[3 3.1]-
non-3-yl}propyl)amino]benzonitrile (m/z = 450.9);
4-({7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1}non-3-yl}-
methyl)benzonitrile (m/z = 401.9);
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15 4-[((25)-3-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclof3.3.1]non-3-y1}-2-hydroxypropyl)oxy]benzonitrile;
4-[((2S)-2-hydroxy—3-{7—[2—(1H-pyrrol-l-'yl)ethyl]-9-'oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)oxy]benzonitrile (m/z = 397.4);
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-9-o0xa-3 ,7—diazabicyclo[3 .3.1]non-3-yl}-

20  ethoxy}isophthalonitrile (m/z = 397.4);
4-(2-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl}ethoxy)isophthalonitrile (m/z = 447.4);
4-(2-{7-[2-(1LH-pyrrol-1-yDethyl}-9-oxa-3,7-diazabicyclo[3.3. 1 jnon-3-yl}-
ethoxy)isophthalonitrile (m/z = 392.4);

25 tert-butyl 2-{7-[2-(2,4-dicyanophenoxy)ethyl]-9~0xa-3,7-d'iazabicyclo-
[3.3.1]non-3-yl}ethylcarbamate (in/z = 442 .4);
4-({(25)-2-amino-3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]lpropyl}oxy)benzonitrile (m/z = 401.0);



20 [3.3.1]non-3-yl }propoxy)benzonitrile (mz = 410.5); 4-({3-[7-(i mdazo[
1, 2-a] pyridin-2-yl nethyl)-9-oxa-3, 7-di azabi cycl o-

[ 3. 3. 1] non-V¥O §¥/38M20py| } ami no) benzonitrile (m z = 417.5); PCT/SE00/0199%

4- ({3-[7-(2,4-di fluorobenzyl)-9-oxa- 3,13t di azabi cyclo [3.3.1] non-3-yl]-
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non- 3-yl )proﬂp}dyhmmollnen&ﬂ;pfdpyboﬁy]bénzanﬂﬁ @z 452:0);7- (1 m dazo[ 1, 2- a]
9- oxa- 3, 7-di azabicycl 0[3.3.1 |-

pyridi n-2-yl met h 235 :
non- 3-yl ] et h& Ee &dnmethvbzfthuwl)ﬁﬁaaxas&, dmabimmsz HoonSegl)/ 91994 122
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oLy 1) 8 ool P A %ﬁﬁwﬂﬁﬁﬁ%ﬁ oREE 3. fjenoL > 5 1

4- [ (3-{7-[2- 631 ppré Hﬁbb’ﬂzdnlﬂnla’ @424)45’)ethyl] - oxa- 3, 7-di azabi cycl o-
[3.3.1] non 3- ylfp opyl)sulfonylﬁbenzonltrlIe (mz = 458.5);
4-({3-[7-(2, 4-(3+ [ae(rlﬁbpyml-l%)ethyﬂ Bofa-8] TadiatzibioyelofB 3. BnbhsBoyt}3- v | -
propyl }sul fon enzonltr le (mMz = 462.0);
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non- 3-yl )1gt hg 1b§%ﬁtﬁi’é It £i379.4H)iM z = 491. 6)
4-(2-{7-[2-(3, %’ di net hy ?ﬁHlpyrazol 1- yI)ethyI] 9- oxa- 3, 7-di azabi cycl o-
[3.3.1] non- 343{|[026'D-56(>7y%)2 Ble(tmhtoxy)phenm@]ﬂh}'l} 9=07@3,75dmzalﬁcﬂlt§-4 {7-12-(115
i m dazol - 4-y|)et.h 9-o0xa-3, 7-di az cIo
yl }butyl) bent:%ﬁ 1&%"?‘3 é—yeh?-}w_m}amml’yﬁf’xy Cnzonitiile (m/z 2 dds. 6);
' ﬁo§143[ ;I ](Ibth g?@enzgzﬁ??@f egﬁ?@lé%%%%h 908&19{]?9'3’(&5%8&&'%' oLs- s -

bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxylbenzonitrile (m/z = 426.5); '
15 4-{3-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1}-

non-3-yl}propoxy }benzonitrile (m/z = 418.5);

4-{3-[7-(2-phenoxyethyl)-9-oxa-3 ,7¥diazabicyclo{3 .3.1]non-3-yl]propoxy}-
benzonitrile (m/z = 408.5);
4-(3-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yDethyl]-9-0xa-3,7-diazabicyclo-

20 [3.3.1]non-3-yl}propoxy)benzonitrile (m/z = 410.5);
4-({3-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl}amino)benzonitrile (m/z = 417.5);
4-({3-[7-(2,4-difluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non—3-yl]-
propyl}amino)benzonitrile (m/z = 413.5); _

25 4-{[3-(7-{2-[4-(tert-butoxy)phenoxy]ethyl}-9-oxa-3 ,7-diazébicyclo[3.3.-1]- '
non-3-yl)propylJamino}benzonitrile (m/z = 479.6);
4-{2-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-ylJethoxy}benzonitrile (m/z = 404.5);



“4-{4-[7-(2-phenoxyet hyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl]butyl} 20

benzonitrile (mz = 406.5);
4-(4-{7-[2- (voouasaet hyl -1 H- pyrazol -1 -yl )ethyl]-9-oxa-3 , 7Pdr&eEamiescl| o-

-[3.3.1] non-3-yl }butyl )benzonitrile (mzis 408.6);

A-[3-(7-{2- A 3-mvBral idi | 05 0% A3 -6 @2abi cycl o-
133, 1] non- 3. 75 byl EAORI YA hepBRASAYISS B e iibidyclofd. 47! <! ©
o3 b r Sporom s Sty bamite e LT 5By 0xa- 3, T df azabi eyel of 3. 3. 1]
non-3-y1 } pr ope “ﬂ){""*ﬂ'ﬁ' Ebflrtanongeenayletll s ewr L damapiid R, 1 | -
non- 3- r opoxy) he = 420) ;

123 g- %lls} ?7- Fzﬁ&%&ﬂﬁ@&b{fﬂkﬁ?ﬂ%ﬂ%ﬁ&r{m@ =952%&):3, 7- di azabi cycl o[ 3. 3. 1] -
non- 3- r opo ris = ; L

Hons Ei g2gﬁ??ﬁt}%?#A&%@&Eé?w%ﬁé:ws@&ﬂ-&m—%Jrixfaa.bg&sa@%r, 7 (H

azabi cyc . R ; 3 ;

4- ( 2-{¥- [ 2-(2, %-'d'iqmat ?/?p}?gg%g)}?"lgﬁet Eyi%?ﬂé?T9ﬁ§%8§ﬁ7 di azabi cycl o-

[ 3. 3. 1] non- 3- y4({3-[¢3;#-adiflucrobenzyl)ed-6xd-3, 7=did24hicyclo[3.3. 1]non-3-yl]-

4-(3-{7-[2-o0x0-2-(3-0x0-3,4-df i ydro-2H 1, 4- benzoxazi n-6-yl ) ethyl]-9-oxa-
3, 7- di azabi cycP@Pﬂ}SﬂfQRY&bem?%? Gn6xs )48 MMoni trile (m/z = 477):

Y Bl Gl IR Y s Sy D00 MG £ >3- 1 1o

non- 3-yl } et hyl

cyc o3, 5 1 notd2 IFLEX IR IR By D T oo

2-({7-[2-(4- cymmwxbeﬂ-wbb)ﬁhmyhtﬁﬂwaﬁ@,Ommbﬁcg'cﬁ:[m-1]-

non- 3-yl ) met hyl ) - 1- pyrrol i di necarhoxylate (mz = 457); 1

4-{[ 3- ( 7- benzynons3-yRathoxylisaphhebenafdé fna. 5. 41:@a- 3- yl ) propy! ] ani no} -

AT (11 3 (G AT B me B priszelsleyRethylh 0% dydiaggticssior | non- 3-
‘ [3.3.1]non-3-y1}ethoxy)isophthalonitrile (m/z = 421.5);

15 4-(4-{7-[2-(1H-imidazol-4-yl)ethyl}-9-0xa-3,7-diazabicyclo[3.3.1]non-3-
yl}butyl)benzonitrile (m/z = 380.1);
4-{4-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl]butyl}benzonitrile (m/z = 416.5);
4-{4-[7-(2-phenoxyethyl)-9-0xa-3,7-diazabicyclo[3.3. 1]non-3-yl]butyl}-

20  benzonitrile (m/z = 406.5);
4-(4-{7-[2~(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3, 7-diazabicyclo-
[3.3.1]non-3-yl}butyhbenzonitrile (m/z = 408.6);
4-[3-(7-{2-0x0-2-[4-(1-pyrrolidinyl)phenyl]ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl)propoxylbenzonitrile (m/z = 475);

25 4-(3-{7—[2—(4-hydroxyphenyl)—2—oxoethyl]-9-oxa-3,7-diazai3icyclo[3.3.1]-
non-3-yl}propoxy)benzonitrile (m/z = 422);
4-(3-{7-[2-(4-methylphenyl)-2-oxoethyl}-9-0xa-3,7 -diazabicyclo[3.3.1]-
‘non-3-yl}propoxy)benzonitrile (m/z = 420);



yl } propyl ) am no] benzonitrile (mz = 445); tert-butyl
2-{7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3, 7-di azabicyclo0[3.3.1 ]- 20
non- 3-yl } eWNQ#@89Bamate (M z = 437); ten-butyl PCT/SE00/01994
2-[7-(2-{4-[ (et hyl sul fonyl ) am no] pheggxy}et hyl)-9-oxa-3, 7-

G DY, eSS M SRR RIS oxh ¥ Tolii¥eyclols.3.11-
non- 3-yl } et hnbﬁ.ar.}hmgx YBBnzonitrile (m/z = 436);

4- ({3-]7- (phenyl su 1)~ 9- oxa- 3, 7- di azab)l’cycl o[ 3. 3. 1] non- 3-yI ] propyl } -
am no) benzon#+(B+{7el2-@ ydro-1,4-benzodioxin-6-yI)-2-oxoethyl]-9-0xa-3,7-di-

J1 1 pr obyl } anARSIBEI A BEOt A0 Mo booRiwione ro gk i1 24 Exarpl e 13
Tl Compounds Ol s AlsuG AR T B BebST ek Lm0 1 ©
o1 gD B Sy e (gl o1 10 M), 20, [ aguenus 10
G = chem cal-(Bf7+[Radxiocd+(3-oro-8¢4-dihydro-28-1VEbenrdxabin-6-yl)ethyl]-9-oxa-
met a- chl or oper oxybenzoic _acid 15 d.= doublet (in relation to NVR) DBU =
di azabi cycl op5-diazgbieyeial3:3. Haen-3ryi}prepenydhenzosiisilenne = 477);

tert-butyl 2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1}-

10 non-3-yl}ethylcarbamate (m/z = 431);
N-(tert-butyl)-N'-(2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabi-
cyclo[3.3.1]non-3-yl}ethylurea (m/z = 430);
tert-butyl 2-({7-[2-(4-cyanophenoxy)ethyl]—9-oXa—3,7-diazabicyclo[3.3.1]-
non-3-yl}methyl)- 1-pyrrolidinecarboxylate (m/z = 457);

15 4-{[3-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1}non-3-yl)propyl]amino}-
benzonitrile (m/z = 377);
4-[(3-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)amino]benzonitrile (m/z = 445);
tert-butyl 2-{7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1}-

20 non-3-yl}ethylcarbamate (m/z = 437); ‘
tert-butyl 2-[7-(2-{4-[(methylsulfonyl)amino]phenoxy}ethyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethylcarbamate;
tert-butyl 2-{7-[2-(4-aminophenoxy)ethyi]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate;

25 4~({3-[7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yllpropyl}-
amino)benzonitrile; and
4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yllpropyl}amino)benzamide.




- d
4
d

d = doubl et of doublets (in relation to NVR) DVAP =
- di et hyl am nopyri dine 20 DM = N, N di net hyl f ormam de DVBO =
i met hyl sul fweesesaDC = 1-[ 3- (dii net hyl ami no) propyl ] - 3- et hpdwsEobotod i de

. Et ethyl EtOAc = ethyl acetate 25 eqg4= equivalents ES = el ectrospray

(in relation tﬁ ﬁ@e 4B =-fast atom bonbardnent (in relation to M5) h =

hour(s) r H chloric acid WO 01/28992 PCT/SEGDY 01994 125 HEPES =
4- (2- hydr oxyetyhifé kofapBinitR' G¥2the bl Examipledwerearsted inflest A Hboje @Ry f or mance
| iquid chromatography IMs = industrial nmethylated spirits |PA = iso-propyl
al cohol (propawver2faund to%exhibit Dy ivalups ef morethanlée®.i on to NVR) Me = net hyl
MeCN = acetonitrile MOMH = nethanol mn. = mnute(s) 10 MP. = nelting
poi nt M5 = mass spectroscopy NADPH = ni coti nam de adeni ne di nucl eoti de

phosphat e, 5r e%%cber%vigu%rnrsn OAc = acet_ ate 15 Pdf C = pal | adi um on car bon

Ac = acetyl
API = atmospheric pressure ionisation (in relation to MS)
aq. = aqueous |
10 br = broad (in relation to NMR)
Bt = benzotriazole
+-BuOH = tert-butanol
CI = chemical ionisation (in relation to MS)
mCPBA = meta-chloroperoxybenzoic acid
15 d = doublet (in relation to NMR)
DBU = diazabicyclo[5.4.0Jundec-7-ene
DCM = dichloromethane
dd = doublet of doublets (in relation to NMR)
DMAP = 4-dimethylaminopyridine
20 DMF = N,N-dimethylformamide
DMSO = dimethylsulfoxide
EDC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
Et - = ethyl
EtOAc = ethyl acetate
25 eq. = equivalents
ES = electrospréy (in relation to MS)
FAB = fast atom bombardment (in relation to MS)
h = hour(s)

HCl = hydrochloric acid



g = quartet (inrelation to NMR) rt = roomtenperature s = singlet (in
relation to NMR) t = triplet (inrelation to NVR) 20 TEA = triethylam ne
THE = tetrWwomeefaran tlc = thin |ayer chromatography Pre€rsesnomey s-, i-,
t- and tert- have their usual neaninggss normal, 25 secondary, i so, and

tertlary 28992 LV LD VI
VI 1, M@%VL M S 1“%%@%%‘3‘3 ﬁ’ﬁ‘@ 9? egé‘m"b{ys‘l%t R2 R Rde
R42 N R N- - RHPLQ; B £6 5@9@@% ﬁﬁuldeﬁfo@xmgrﬁ Ky 12 al kyl (which

al kyl group is optionally substituted and/or term nat ed by one or nore
groups sel eciM8 frorrhal oindustaiabmethiylated spirigd , to Het', -C(O RSa, -ORsb,

- N( R6) RSc, Ig OXR ., -0 Elfpligpyl a(fq.:olmi1 ?propan-2-ol)

5 m = multiplet (in relation to NMR)
Me = metﬁyl
MeCN = acetonitrile
MeOH =  methanol
min. = minute(s)

10 mp. = melting point
MS = mass spectroscopy
NADPH = nicotinamide adenine dinucleotide phosphate, reduced

form |

OAc = acetate

15 Pd/C = palladium on carbon
q = quartet (in relation to NMR)
It = room temperature
s = . singlet (in relation to NMR)
t = triplet (in relation to NMR)

20 TEA = triethylamine
THF = tetrahydrofuran

tic = thin layer chromatography

Prefixes n-, s-, i-, t- and ter- have their usual meanings: normal,

25 secondary, iso, and tertiary.



--S(O2R9), or R represents -C(OXR7, -CCONR8)Rd or -S(O2R9; RSa to R
5d i ndependently represent, at each occurrence, H, Cl 6 alkyl (which

| atter groupwO®et/2qeva onal |y substituted and/or term nated bRCTSESOQAT994 15 nore
. substituents selected from-0OH, halo, cymno, nitro,_aryl and Het2), aryl or
Het3, or Rsd, & her with R8, represents C3-6 al kyl ene (which al kyl ene

group is optionally inter'rupt ed by an 0 atom and/ or

substituted by one or nore .3 al kyl groups); R6 reHm“EmIIH““"mH“lal kyl
(optionally substituted and/ or term nated by 20 one bdr frorte Fubsti tuents
sel ected from .04 cheipound pfifarmuid Iro and aryl), aryl, -C(ORLOa,
-C(OORtob or -CCONHRI"; il!'lIllli hu h 11111 1111%ii1 11 WD 01/211992 L
S PCT/ SE00/ 01994 127 R10", R10b and R Oe independently represent CI.

al kyl (optionally substituted and/ or oerm nated by one or nore
substituents selected from - @bk he Rtro and aryl), aryl, or R Ca
represents H R7 represents Cl-% ; ot onal |y substituted and/or
term nated by one 5 or nore sul e\ected from-OH, hal o, cyano,
nitro, aryl, 4.6 alkoxy and ’4) ; _ resents H, Cl1-12 alkyl, C-6

al koxy (which latter t groups” ap, : substituted and/ or
termnated by one or__nofe s titlents sel ect ed TRbm - OH, hal o, cyano,
nitro, Cl-4 al kyl a 17#Aal koxy), 10 -D-aryl, -D-aryloxy, - Het5,
-DDNHCOR™", -DS(0OB2R12a, -D-C(OR IDb, -'DC(O)O?I 2D,
-DCONRI")RIId, or]R8, together with Rsd, represents C3-6 al kyl ene
(whi ch al kyl ene grou optionally interrupted by an O atomand/or is
optionally substitut one or nore Cl_3 alkyl groups); 15 R'a to R'd
i ndependently represe H~RZl- 6 al kyl (optionally substituted and/or

term nated by one or nore substituents selected from-0OH, halo,
wherein

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

terminated by one or mbre groups selected from halo, cyano, nitro, aryl,
10 Het!, -C(O)R®, -OR®, -NROHR*, -C(O)XR’, -C(O)N(R®»R*, and

-S(0),R?), or R! represents -C(O)XR’, -C(O)NR*R* or -S(O),R;

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



cyan, nitro and ary nd R 1d together represent C3.6 ]
al kyl ene; R9, Rl2a llﬁﬂ uﬂﬂ ﬂ!ﬁnt ly represent C,.6 alkyl (optionally
substi t ut ewo @2swnd/ one or nore substitpemsmossbect ed from

-OH, halo, <cyano, nitro and aryl) or iggwyl; D represents a direct bond or

'CI 6 al kyl en e p efntos e .6 al kyl,
- - E- N( §14’) )R%S oéﬁétgget E‘erﬁ?/mn%ﬂﬁ? %rgieggeggﬂts = tb% nal esents H,

Cl 6 a' kyl osubstiaged aad/ovitetmiBated rtgpors mtmoreOsuH's’ﬁ&entspsm $rohh C -6
alkyl, -E-aryl, -E-Het6, -((OR6a -C(OOR" or -C(ONR'aR'b; I 111N
111111 WO 017QH] belw, cyano, jnitra and aryl), aryl, op&I7 sewres 128 R 4 16b

[0 pN R REFSBregrmd amﬁm?iz?on@ﬁb@a?@eﬁ%@awOme&# by oge %gf“ o d
OR'; R16
nerorn, 5 con. foff MpuRERCOGINY 08 PORC pely FARR, CHRML LBy one or

nore substi QJealkox$ %@Mfrom hal o, aryl and Het'), aryl, Hets, or Rl6a
and R 6d |ndependently represent H R'a and Rl7b |ndependently represent,

at each occuRf aepresetteHu alkyh.eCps alkaxy (high dater twegroupmiate
hal'o, aryl . adBowly) sibghRed gadios. amitatesh h”éﬁzgrérg?rﬁérlsﬁgg&ﬁﬁg kvl one,
teed hor e n, S @%‘fﬂb?ﬁ%ar’“q°'c%9§9 RN 2 ik, Bhd G G e e
10 -D-aryl, -D-aryloxy, -D-Het’, -D-N(H)C(O)R!?, -D-S(O),R'%,
D-C(O)R'™, -D-C(O)OR'®, -D-C(O)NR'R™, or RS, together with
R®, represents C,s alkylene (which alkylene group is optionally

interrupted by an O atom and/or is optionally substituted by one or more
C,. alkyl groups);

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

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

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

D represents a direct bond or C, 4 alkylene;
X represents O or S;

25 R? represents H, halo, C,¢ alkyl, -OR", -E-N(R“)R' or, together with
R3, represents =0,
R3 represents H, C, ¢ alkyl or, together with R?, represents =0;
R® represents H, C,; alkyl, -E-aryl, -E-Het®, -C(O)R'%, -C(O)OR" or
-C(O)N(R')R'™;



- 15 Het' to Het10 inde nt five- to twel ve-nenbered
het er ocycl i c groups CG ml |E nore heteroatons selected from
oxygen, ni t rpgairsesd/ LU ' groups are optional | pCEsSRsDiIwut ed by

.one or nore substituents selected fromgH oxo, halo, cyano, nitro, 20

Cl.6 al kyl, CL,& alkox 31 \eh, 0% = NC L R_g L OR1®C( O ORI s,

_C(O N(Ri se) Rﬁ? -%Pﬁ%%‘f c?o)‘tzﬁsﬁﬂ%d)g% 1%@?‘6 2?@1)5% gd'EDEOCRF\" B3

i ndependent |y se N N@FR® ¢ X NHJBa to R18i independently

represent H, 2-§@zrp‘ep’rngsg)t]% gidlﬁﬁect bo(ﬁ,D-JJ-S, -J-N(R19)- or -J-O (in

which latter tR¥® regresemsH, K Ralyl, B-ad or sCEORI¥hed to the carbon atom
bearing R2 and I?S); 1%‘.represents -Z-, -Z-N(R20) -, - é%@&ﬂz -Z2-.S(0 . -,

-Z-O (in whi A4 et RE} indgpendently sepresent, afieagh peeurresce 1heny36d ReLeiBm bear i ng

R2 and R3), r _-N O -, (i ich,]atter. - ) minSe at t ached

to the carbon QM%?l&%ﬂﬁﬂéi@% %P fh%wgﬁfgﬁgﬂ%g Efoﬁﬁs *

PCT/ SE00/ 0199 Ie ) < IR 45id RI# ch

| atter group,%p%?ﬁ%ggﬂgpﬁg&%h%’?ﬂﬂ@r%ﬁ?’gﬁgh earing R2 and R3); J

represents Cl.ﬁd@éégubﬁ[wt@pégeﬁnﬁtly substituted by one or nore

substituents selected from-0OH halo and amno; 5 Z represents a djrect
bond or Cl4 alRyt end; R"h independentlys represens, ap:earh oocguerencd Whetepsetient | y

ot opt§ onal STEEs H 66K AU GORATARY SipetSd apayeh TertpiafRAREBS of &7 E
al kyl (opt{pnallye GbdHnde Leltbted NebA -GN e )and Het®), aryl, Het', or
together represent C, 4 alkylene, optionally interrupted by an O atom,;
E represents, at each occurrence when used herein, a direct bond or
C,, alkylene;
p represents 1 or 2;
15
Het! to Het!® independently represent five- to twelve-membered
heterocyclic groups containing one or more heteroatoms selected from
oxygen, nitrogen and/or sulfur, which groups are optionally substituted by
one or more substituents selected from -OH, oxo, halo, cyano, nitro,
20 C,4alkyl, C.¢ alkoxy, aryl, aryloxy, -N(R'*)R'®, -C(O)R!®, -C(O)OR™®,
-C(O)NR'*)R™®f -N(R"™5)C(O)R'"® and -NR*)S(O),R'Y;
R'* to R'¥ independently represent C,q alkyl, aryl or R!® to R
independently represent H;

25 A represents a direct bond, -J-, -J-N(RY)- or -J-O- (in which latter two
groups, N(R")- or O- is attached to the carbon atom bearing R? and R3);
B represents -Z-, -Z-N(R®)-, -N(R¥?)-Z-, -Z-S(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R* and R),
-NR*)C(0)O-Z-, (in which latter groﬁp, -N(R®) is attached to the carbon



C, 6 al koxy, -N(R22 -C(O OR22d, -C(O N(R22c) R21 .
-N(R2S) C( O) R22h, Tmmlﬂm@lﬁ 2k, -N(R22m S( O 2R21n, -S(O2R2ic, 15
and/ or - osmtuma m21a to pendent |y representpr€iisinnaidyl ; R22a

and Rnb independently represent H Cl 149, al kyl or-together repr esent C3-6

al kyl ene, regidht ittdring R2f Ops€. ﬁ@ﬁb r g ni n ring;
20 R22c to R22m i ndepéndently rzpris\g[@) ¥ ? *Eﬁ) ﬁ&gﬁo&b@ to R46
IndependentIﬁ(@psam&d&bme@ibc&x%mearm’@nﬂlé ch aryl and aryl oxy
group, unless otherw se specified, is 25 optionally substituted; provided

that (a) thel cmppwng iGsn@lkylene opnonally substituted by one or more
3, 7-di benzoyl oxa- 3, 7-di.gzabi cycl o .| ] honane; WO 01r 28992 |
ERRRN 111111?:‘bF§1§“FPt5|SFleF§°daf% H, #ém agdgyungd4 130 (b) when A represents
-J- N( R19)% OZreére qtsa ”uh(;nd)orrtfR%?yl%% represent C, alkylene; and (ii)

B does not represen (in which latter group N(R20) is

attached to j Répresenem pbpM bearing R2 and R3), s -S(O, 7, -0- or

-N(R20)C(O)OZ- when and R3 do not together represent =0 and (c) when

R2 repr esentR¥-aBRRY indepetidenty ¢eprégent BhenC, { alkylA does not represent

-J-N(R 9)- or -J-O; and (ii) B does not represent -N(R2D)-, -N(R10)-Z- (in

V\/ni ch latter- group 10 N(R20) is attached to the carbon atom bearing R2 and
-S( O O GZ-; or a pharnaceutically acceptable

derl vative tcﬁergrefgﬁt’ig%gpk’cgorrpound as claimed in Caiml1, wherein the

optional jgubstituents

R* represents one or more optional substituents selected from -OH, cyano,
halo, nitro, C,. alkyl (optionally - terminated by -N(H)C(O)OR2),
C.s alkoxy, -NR®)R™, -C(O)R**, -C(O)OR™, -C(O)NRZ)R
-NRZ)CO)R?, -NRZ)C(OINRZRZ*, -NRZ™S(0),R*, -S(0),R*",
15 and/or -OS(0),R™;
~ R*" to R?M independently represent C, ; alkyl;

R?% and R* independently represent H, C, ¢ alkyl or together represent
C,¢ alkylene, resulting in a four- to seven-membered mnitrogen-containing
ring; -

20 R*: to R?™ independently represent H or C, ¢ alkyl; and
R* to-R* independently represent H or C, ; alkyl;

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

25  optionally substituted;

provided that
(a) the compound is not:

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



-on aryl and aryloxy g re groups selected from-0H, hal o,
cyan, nitro, ClL 6 al k%m@ﬂm(l@ umwm(RZZa) R22b, -C(OR22°, -C(O OR22d,
- C(O) N( R22" wra 81/28992N\( R22m S(O) 2R21b, - KaySERQ01994 and/ or

. -05(0 2R21d, wherein R21b to R2'd and R3Ra to R22m are as 20 defined in

Caiml. 3. AEPMasiédd rEéﬂisrr? OraJin-1 tin: G ai m 2, wherein R41 to R6
mdependently%present?& 5 ,&RI’)‘ ound as clained in any one of C ains

1 ta 3, wherein R@) rbﬂomtrepr%nBCahlkylenéy\tmbh al kyl group is optionally
substituted and/or, term nated by one_or_ nore grboups sel.ected from hal o,

optional |y substi {iix eB dneymot sepressabutNR ms)tbb"ﬂ tdepaxhich lagtergrepp - or'
_N(R6) Rsc, r WD 01/28 J ! Y 111 | bkl

PCT/ SE00/ 01994 131 %2%3"*1( %@fa"dl @%9‘% &%’J”g gﬁ) %‘t%ﬁ@

-C(O ORY, -C(O)N(R8) __ )b?(gﬁ? C ny one
of Cl ains f to 4, \/\herel O%ro g@?ﬁ%@% ent 9%%‘?2@2%%&8%? each
occurrence, H Cl. al kefreseli=0)} anfiatter group is optionally substituted

and/or term nated by one or nore substituents selected from hal o, cyano,
nitro and aryly) whthl\mbpmbentea{@lé‘PorgN&fﬁ)(R )apen onal |y substituted by one

or nore substitue ected from oy, yano, nitro, N(R 2a)RRb
(in which latter g‘boug‘ “ﬁhﬁpf'ﬁe‘ﬁl‘g'ﬁ(gg 6 #P8sent C3.6 al kyl ene),

Cl. 4 alkyl and Clgyl 9 t t

Subst tut ed by onSlor Bribs bl iNGEL NG TR L il eE B | oy
repr esent s,004. 5 al kyl RS i ek Y0 OB cafbei s BingnRE | ahd IRy T up! ed
by an 0 atom. 15 6. A corrpound as. clained in any one of Clains 1 to 5,
wherein R6 represent sS(Q),- D—D-edrleN(R”ﬁ@)Q-Zhl ch latter group is optionally

substituted by one or nore substituents selected fromhal o, cyan, nitro,
Cl4 al kyl

or a pharmaceutically acceptable derivative thereof.

15 2. A compound as claimed in Claim 1, wherein the optional substituents
on aryl and aryloxy groups are one or more groups selected from -OH,
halo, cyano, nitro, C, alkyl, C,¢ alkoxy, -NR#)R** -C(O)R%*,
-C(O)OR*™, -C(ONR®)RZ, -NRZE)C(OR™, -NRZ™S(O),R®,
-S(0),R**®, and/or -OS(0),R*?, wherein R*™® to R*¢ and R** to R*™ are as

20 defined in Claim 1.

3. A compound as claimed in Claim 1 or Claim 2, wherein R* to R%

independently represent H.

25 4. A compound as claimed in any one of Claims 1 to 3, wherein R!
represents C, ¢ alkyl (which alkyl group is optionally substituted and/or
terminated by one or more groups selected from halo, optionally

substituted aryl, optionally substituted Het', -C(O)R"‘; -OR®, -N(R%R*,



and Cl1.4 al koxy), Ob or CCON(H R G (in which RICc o
represents C 14 al kcﬂmﬂ mllmﬁHWund as clainmed in any one of Clains 1
to 6, wher YQ018992r epk esen al kyl (whi ch | atter PGr/SEm/o1®4
optionally substituted and/or terninased by one or nore substituents

sel ected f ronc(@jqugmarﬁda.g@))zm)t 59R1R8§} t Oge.c(@(ﬁ("yL gy NEDRe!t s,

-DDNHCOR "a C(OR , or 25 ther wth r'epresents
C4.5 al kyl eneréSﬂO)gR? al kyl ene group is optionally i nterrupt ed by an 0
atom. r 11112111 1121121221721 (12112 Il 1111 WO 01/28992 CL MS *

PCT/ SE00/ 01994 132 8 A corrpound as clainmed in any one of Clains 1 to 7,

wherein R7 1Ik tjonal | bstit nd/, ted b
one o mor e SSuBeEI PRI ?%tepe* ﬁﬂ%ﬁéﬁ@*‘ 3 ?0& PR B rota. 5

9. A conpeungsasgy
represents Cl_6 a&E naI y su %%lqu%?e n%%/ oﬁe re(%@no gr oups)

or aryl (whlatter Igibmparis @pﬁmliysmmBhwwﬂahhdloﬁmi&de@ B}ie @remofe NOT €
substituents selected fromCl.4 alkyl, Cl.4 al koxy, halo, nitro and cyano).
io 10. A conpthsHinents selestedefromnhaloycyane, aitraand aeyl), axyl gwhichelagem D

one. of " ai nEOBPS OSSR PUSHIEDLY OR DTFIEE PUSHBEB SRR
(optionally EMBSP&?fo?d c? 8! NIREZSR: zztz(p“?w@?g* .wﬁsﬁfll@ﬁt from hal o

and aryl) or ary at'ter group’i's tuted by or nore

subst it uant SR¥eltegetet fepessemaCo, alkyieme), Cpj lkgl aﬁa Glﬁhlkbky Fadichl4 al koxy) .

12. A conpound as clained in any one of C ains to 11, wherein Rila 20

and R11b i ndlagen & groupsaise @peanallyl substinuggd by opc mmoneyhmtmw)mt ed and/ or
Het, or R%, together with R®, represents C,s alkylene (which alkylene

group is optionally interrupted by an O atom).

15 6. A compound as claimed in any one of Claims 1 to 5, wherein R®
represénts H, C,¢ alkyl, aryl (which latter group is optionally substituted
by one or more substituents selected from halo, cyano, nitro, C,, alkyl
and C,, alkoxy), -C(O)R!®, -C(O)OR'® or C(O)N(H)R'* (in which R
represents C,_, alkyl).

20
7. A compound as claimed in any one of Claims 1 to 6, wherein R®
represents H, C, 4 alkyl (which latter group is optionally substituted and/or
terminated by one or more substituents selected from halo, cyano and
nitro), -D-aryl, -D-aryloxy, -D-Het®, -D-N(H)C(O)R!!?, -D-C(O)R!®, or

25 R®, together with R¥, represents C,s alkylene (which alkylene group is
optionally interrupted by an O atom).



“term nated by one or selected from hal o, cyano, nitro
and aryl) or aryl. mﬂmmm E@!ﬂl ained in any one of Clains 1 to 12,
wherein R2 WBMBWESentsCH L 3 al kyl, -OR13, -N(HpBrAeewmskoget her
-wW th R3, represents =0. 14. A corrpoundms clainmed in any one of CI ainms 1

ﬁce)prlgse\r,]\?gri) 110 1logﬁd%?§n{ II11|§”|@5{W$ ?FlCl\%\%ﬁ?} %ng L %

PCT/ SE00/ 01994repiédgnts 15, ; Alkyd ﬁumllyaSuwtmwdectnd/brattmmd)bbenm bE 1 to
14, wherein R13 represents H, CI -4 alkyl, -E-aryl (optionally substituted
by one or nor emorrgstitugntstselesterdrona dala, eyl Ginalkaxyiand Hetfr o, C1.. 4 al kyl
and Cl-4 al koxy), or -E-Het6. 5 16. A conpound as clained in any one of
Claims 1 to 14, wherein RL4 represents H, Cl 6 al kyl, -E-aryl (which aryl

group is op ally 1t 1t o) $ed from
cyano, hal oSI (r)ﬁ]t r‘Ac‘) “’W&lpk&ﬁ @lq %yt‘iﬁ‘?% ﬁi@%?l?{.%g W%}l&l

-S(O) 2R16C, - Giephdverts 3}), RUy196 ndn@ll @ﬁwﬂmea RO med in
any one of Cains | t(-)cBI h@ 3 l:)L vvherel n ng;&teo R16¢ 1| ndglp-)ée‘%dgnfl y
represent Cd - caryl kwhlctorlamlsagmepr iss optienally. sﬁbstitﬂtedAbgorqneund aorel ai med

in any one of Claims | to nd 17,  wherein Ri'a and R
i ndependent |y ?"Qﬁ?‘@g@ﬁtsehcﬁﬁﬁ ftssziaﬁwl Coq al}sowiw&.rmtraenémaan@d in any

one of Clains 1 to 18, wherein E 20 represents a direct bond or Cl.2
al kyl ene. 20. A conpound as clained in any one of Clains 1 to 19, wherein

Het " 10 10. A compound as claimed in any one of Claims 1 to 9, wherein D
represents a direct bond or C, 5 alkylene.

11. A compound as claimed in-any one of Claims 1 to 10, wherein R

and R'™ represent C,, alkyl (optionally substituted by ome or more
15  substituents selected from halo and aryl) or aryl (which latter group is

optionally substituted by or more substituents selected from halo, cyano,

nitro, C,, alkyl and C, alkoxy).

12. A compound as claimed in any one of Claims 1 to il, wherein R!*
20 and R'" independently represent C,, alkyl (optionally substituted and/or

terminated by one or more substituents selected from halo, cyano, mitro

and aryl) or aryl.

13. A compound as claimed in any one of Claims 1 to 12, wherein R?
25 represents H, halo, C,; alkyl, -OR®, -N(H)R™ or, together with R?,
represents =0.

14. A compound as claimed in any one of Claims 1 to 13, wherein R3

represents H, C, ; alkyl or, together with R?, represents =O.



Ty

to Het6 are optionall ot Lt one or nore substituents sel ected
from oxo, halo, cyantﬂ"ﬂ'@@“lﬁi‘jﬂﬁmkl , Cl, alkoxy, -N(Rsa)RI Sh, 25
-C(O R & o'WOGUBIBRRI " &, 2L, Ay d as clained in C @cwsi@vmvdherein Rla

to RI& independently represent H, Cli34 al kyl or aryl. -

111111111111105, 144 baichbdad b aitild G 62PHAR of ClalmiVl " L GHHSEAPRO1004 134

22. A conpound as clained in any one o ains 1 to 21, wherein A
represents - JepresdnthNER @), alkyl; JE@ryl @ptiorallhyosyhstinntedibycons opdnore any one
of Claims 1 to_22, wherein B. s represents -Z-, -Z-N(R20)-, -NR20)-2z-,
-Z-5(0), -, -subgtitugs sclggted fegrm)ayana, haja, nivos Krprlkyl and Ehanlkeay),n any one
of Clains 11tQ ‘ﬁ/nerei nJ represents Cl.4 al kylene. 10 25. A conpound
as clained inora'@is e of Clains 1 to 24, wherein Z represents a direct
bond or Cl; 3 al kyl ene. 26. A conpound as clained in any one of Clainms 1 to
25, wherein n 15 represents 0 or 2. 27. A conpound as clainmed in any one

of Cains 1 ti6.2A compoeidafik¢Rimedih Bny ofie op Tl 1(t6)14; apliceeiaRH or Cl. 4
al kyl. 20 28. A conpound as clained in any one of Clains 1 to 27, wherein

when G r epr gepiesents\H, €,isalkyl, +Eraryd (whish apy! group psoptiqnally substitutetiat i ve t o
‘the point of attachnent of B. 29. C ound as ¢lained in an ne of
dainms 1 to 2 OBhEF mevﬁ‘l'gﬁpm%s éeé@‘ﬁa tY2R0, falo; é‘lﬁ%&a aﬁﬁ?ﬁrepresents
a single cya 0 . ou 16l ai i Wwhrelains 1 to
26 wherel n A Mol ORIRYUORRIS, SRR SROBIRQRETGPL TP 1%
al koxy, 10 -CQNH)NH,. -

17. A compound as claimed in any one of Claims 1 to 14 and 16;
wherein R'® to R'* independently represent C, ¢ alkyl, or R% represents
H.

15
18. A compound as claimed in any one of Claims 1 to 14, 16 and 17,

wherein R™ and R'™ independently represent H or C,_, alkyl.

19. A compound as claimed in any one of Claims 1 to 18, wherein E

20 represents a direct bond or C,, alkylene.

20. A compound as claimed in any one of Claims 1 to 19, wherein Het'

to Het® are optionally substituted by one or more substituents selected

from oxo, halo, cyano, nitro, C,, alkyl, C,, alkoxy, -NR")R'®,
25 -C(O)R™ or -C(O)OR™, : '

21. A compound as claimed in Claim 20, wherein R'¥ to R!¥

independently represent H, C, 4 alky] or aryl.




-C(ON(R22™) R22f, - N( Hﬂmnﬂﬁml\uﬂm/or -N(R7-2m) S(O) 2- C14 al kyl . i

11111121 1211121 11111 Hid 1/28992 * ¢ L MS PCT/ SEQCQ 01994
135 31. A cwomsss2as. ¢l ai méd i"n & ai m 30, wherein R4 repPessEimimae or
.two cyano groups in the ortho- and/or passa-position relative to B. 32. A

conpound as cl g3 el domptiid URCcIdiméd ﬁiHﬁ){%nEQ)fQ@lairﬁ.Q 128723 whePeittfigr €i n Rn -
to R' independently represent H or Cl4 dl kyl. 33. A conpound as clained in
any one of C arepreskntscJ AJ-N®R!JO0ot J-02, wherein Grepresents CH to 34. A
conmpound whi ch is:

4-{2-[7-(3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-

| t hyl be itrile; . . . .
Y S i L o84, | K\ coitpound ag; claimmgel AR SRS 25 EIRTS b 18 291 Whersin B, 7.
di bi | 3 - 3- 1 de; 7 7 . 7.0.
4|- ?{Zg- I[ gyg?)pg Eﬁ%ﬁ%%eﬁyr?g-za’xo%u'y -5 oia{!@?‘?}-zdi’ aza%isé(;?g'l o[ 3.%.01] nSh- 3-

yl]propyl }am nqme?)cqo?@rz.l.e;' _ _
4-{3-[7-(4-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] - 2-

hydr oxypr opoxy} benzonitril e; . :

4-(2-{7-[ 2- (4- pet hoxyphenyl ) - 2- oxoe I'] - 9- oxa: -di azabj cyc] o[ 3. 3. 1] - 20
noﬁ_ 3§y| }[ret ﬁox .beﬁz%;%@qu%p)eqs claﬁnecf th/aLy one z% élazms l1to 23,ywher<[ein? ]
4-1((2S)-2-am po- 8% (gza(l#)tj rrol-1-yl)ethyl]-9-oxa-3, 7-di azabi cycl o-
[ 3.3.1] non- 3- y?é}g’ﬁ 5 %I Xy lglgéz{oni trile; tert-butyl 2-
{7-[3-(4-cygnoanilino)propyl]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] - non-3-yl }
et hyl carbamate; 25 tert-butyl - '
2-{7-[ 4- (4- cya2fphkroonpoung | ds- dlaimed- &1 Taydone ofi Clyinhs [13t0324,] wherein Z
non- 3-yl } et hyl carbamate;, tert- '

t
2-{7-[(25)- 3- (@sssanﬁmwnggﬁ% 8ikykmspy | ] - 9- oxa- 3, 7- di -

azabi cycl o[ 3. 3. 1] non- 3-yl } et hyl car bamate;

26. A compound as claimed in any one of Claims 1 to 25, wherein n

15 represents O or 2.

27. A compound as claimed in any one of Claims 1 to 26, wherein R

and R® (as appropriate) represent H or C,, alkyl.

20 28. A compound as claimed in any one of Claims 1 to 27, wherein when
G represents N, G is in the ortho- or the para-position relative to the point
of attachment of B. '

29. A compound as claimed in any one of Claims 1 to 28, wherein when

25 G represents N, R* is absent or represents a single cyano group.

30. A compound as claimed in any one of Claims 1 to 28, wherein R? is
selected from -OH, cyano, halo, nitro, C,¢ alkyl, C,s alkoxy,
-C(O)N(R™*)R?, -N(R*5)C(O)R™", and/or -N(RZ™S(0),-C,, alkyl.
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4-(2-{7-[4-(4- pyr|d| “I HW“WW , 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } -
et hoxy) ben 2@ N1/28992¢ tan PCT/SE00/01994
2-{7-[4-(4- pyr|d| nyI)butyI] - oxa- 3, 7-@i azabi cycl o[ 3. 3. 1] non- 3-

yl Yet hyl carb s '
4-{3-[7-(3, 3- rret hy p%u ox da%?d bn g)‘(%“n?,sg' \glh?irzeghRCJe refgpt% offnon 3-yl]-
2- hydr oxypr onwmc}ybm s 1in ki ortho- and/or para-position relative to B.

-{3-[7-(3, 4-di net hoxyphenet hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ] -

- hydr oxypr opoxy} benzonitrile

{

2-17-(3, 3-di net,h -200but 9- oxa- 3 iazabi cyclof 3. 3. 1] non- 3-vyl
0 et Loxgl}be onlﬁrfg‘i’ oun as cli edmany oneo Clazunsl 028[30 and]31 yi-

({3-[ 7 Ghutytauth i e bl ARGV LG Juinon 311 pr opy! ) -

m no) benzoni tri
({3-[7-(3, 4-di net hoxyphenet hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1]non-3-
| ] propyl } am no)benzonitrile; 15
[ 4- [ 7- ( but ¥BsulAf compound- asxclalmeﬂ-ldlalyaineogfoﬂllahﬂs 3.t0137amd 39)tb]3rZL (3, 4-

met hoxyphen benzonitrile;
3, 4- di r’f&eﬁi&wb%&ﬁ@? Hf 7- (3, 3-di met hyl - 2- oxobut yl ) - 9- oxa- 3, 7-

4
2
4
1
4-
a
4-
y
4-
di
4-
d
4-
1
2
9-
7-
[

4-

[
{1-(

i azabi cycl o[ 3. 3 . j non-3-yl]butyl }benzonitrile;

[4-]7-(3, 4- d|nethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y|] 20
-(3 . 4-idi mehoAygumGbwal WhitlY i benzonitrile;
-(4-acetyl -1 -piperazinyl)ethyl 7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-
oxa- 3, 7-di Az{ab[7e@c3-dilt1ah£l-1pmtmy®-9eena3 Batiazabicgclo[3.3.1]non-3-

[ 3- (4-cyano hen%x - hydr oxypropyl | - hbthyl 9- oxa- 3, 7- di azabi cycl o-
3.3.1 ] nonXHethyl}bg »de; 25

(317 (0ut it SR il 2253 Bt A RSl oy v k8-t y: 2yl oxy

diazabicyclo[3.3.1]nonane-3-carboxamide;

15 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yllpropyl}amino)benzonitrile;
4-{3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-2-
hydroxypropoxy}benzonitrile;
4-(2-{7-[2-(4-methoxyphenyl)-2-oxoethyl}-9-0xa-3,7-diazabicyclo[3.3.1]-

20 non-3-yl}ethoxy)benzonitrile; |
4»[((25’)-2-amino—3-{7-[2-(1H~pyrrol-l-yl)ethyl]—9-oka-3,7-diazabicyclo-
[3.3.1]non-3-yl}propyl)oxylbenzonitrile;
tert-butyl  2-{7-[3-(4-cyanoanilino)propyl}-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl}ethylcarbamate; _

25  tert-butyl 2-{7-[4-(4-cyan0phenyl)butyl]-9-oxa-3,7-diaiabicyclo[3.3.1]-
non-3-yl}ethylcarbamate;
teri-butyl  2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-di-
azabicyclo[3.3.1]non-3-yl}ethylcarbamate;




i zszﬁzg'h;;;'x;) I

di azabi cycl ojwi @/289naonane- 8- car Woxyl ate; 11111111 111111 1kkdyskdddided | 1111
‘WO 01/ 28992 or PCT/ SE00/ 01994 137 136

30L2n2430é/:p88>5§<n210gq wﬁ'ﬁ'&%@g@%ﬁ‘%ﬁ%%% %/Pﬂéﬁazagl}g]ycl 0[3.3.1

] non-3-yl] et hemo}(%r)ﬁeﬁm:ﬂnﬂérl | e; 5
4-{2-[7-(3, 4-di net hoxyphenet hyl ) - 9- oxa- 3, 7- di azabi cycl o 3. 3. {non 3- yl]

et hoxy } benzommbutyé 22{76Me@cmtrydmyl)m%%exaﬁm@azgmcycloﬁ 3.1]non-3-
7-[3-(4- ]-9- 3,7-

di <[512a§)| c%?gfgn g‘%ﬂ%‘ﬁ@/gt car g)(;iyl ate;

Zoﬁiné“s‘:ZZ?EﬁZ"{n t?"?")%ﬁ?%i’“hx‘-“%-%%m}wﬁ PEB 3T AR A3 3l 0

7-['4- (4- cyanopbeiydroxypr 6@0}@} ?'

. phenoxy) but yl ] - 9- oxa- 3 azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl at e;

4- {3-[7-(cycl o|é-r{cﬁe&'ﬂ—@e#ﬂﬂéth@xmhm&h@&-emﬁﬂe@aaiahﬁ@c&[i]mb]noﬂ-3fy1ﬂ-— 2-
hydr oxypr opoxy}benzonitrile; 15

4 (3-{7-[ 2- (2, 3-hydegxypEopoxy Yornzonitilexi n- 6-yl)-2-oxoet hyl ] - 9- oxa- 3, 7-

o egebleYe! oL 3 Sli e By AAVHRY SEPN RERIRUAAY Elon ol o ).

non- 3-y1 } - Johy ¢ioxypocansuyliBenzoni tril e;
2-{7-[3-(4- cyanophenoxy) 2- hydr oxypropyl ] -9-oxa-3 , 7-di azabi cyclo 20 [3.3.1

] non- 3-yl } - N- i 4e({34py(butylsttfomyll9-oxa-3,7-diazabicyclo[3.3. 1]non—3-yl]propyl}~
4-(3-{7-[3-(ethyls Ifonymfropyl] 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl } -
2- hydr oxypr opo henzen]

4- (2-hydroxy- 34{(?31[? (é% &re Eﬂﬁ)‘?é %%-13 -dxaza‘?blcycloﬂ’J 5 zl‘jlno'an'fCI o

yl]propyl}ammo)benzomtnle

15 4-[4-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y1]-1-(3,4-
dimethoxyphenoxy)butyl}benzonitrile;
4-{1-(3 ,4-dimethoxyphenoxy)-4-{7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]butyl}benzonitrile;
4-[4-[7-(3,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

20  1-(3,4-dimethoxyphenoxy)butyl]benzonitrile; |

2—(4-acetyl-1-piperazinyl)ethyi 7-[3-(4-cyanophenoxy)-2-hydroxypropyi]-
9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate;
7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethyl-9-oxa-3, 7-diazabicyclo-
[3.3.1]nonane-3-carboxamide;

25 4-{3-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yI]-2-hydroxy-
propoxy }benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7-[2-(4-cyanophenoxy)ethyl}-9-oxa-3,7-

diazabicyclo[3.3.1]nonane-3-carboxylate;



53(2 ﬁIySS(r)IXS%I I?r?gII“mI@I]ImIIIIIIl ﬂII) 2- oxoet hyl ] - 9-oxa- 3, 7-di aza
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15 4-(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl1}-2-hydroxypropoxy)benzonitrile;
4-(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl}-2-hydroxypropoxy)benzonitrile;
2-{7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diazabicyclo-

20 [3.3.1]non-3-yl}-N-isopropylacetamide; '
4-(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-
2-hydroxypropoxy)benzoniirile;
4-(2-hydroxy-3-{7-[2-(2-methoxyethoxy)ethyl]-9-0xa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propoxy)benzonitrile;

25 4-(2-hydroxy-3-{7-[2-(4-methoxyphenyl)-2-oxoethyl}-9-oxa-3,7-diaza-
bicyclo[3.3. 1]non—3-yl}propoxy)benzonitrile; |
4-({3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

propyl}amino)benzonitrile;
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4-{2-[7-(cyclopropylmethyl)-9-0xa-3 ,7-diazabicyclof3.3.1]non-3-yl}-
ethoxy}benzonitrile;
4-(2-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-0xa-3,7-

20  diazabicyclo[3.3.1]non-3-yl}ethoxy)benzonitrile:
4-(2-{7-[2-(4-methyl-1,3-thiazol-5-yl)ethyl])-9-oxa-3 ,7-diazabicyclo[3.3.1]-
non-3-yl}ethoxy)benzonitrile;
4-(2-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3 ,7-diazabicyclo[3.3.1}-
non-3-yl}ethoxy)benzonitrile;

25 2—{7-[2-(4-cyanophenoxy)ethy1]-9-oxa-3,7-diazabicyclo_[3.3.1]n0n-3-yl}-
N-isopropylacetamide;
4-(2-{7-[3-(ethylsulfonyl)propyl}-9-oxa-3 ,7-diazabicyclo[3.3.1]non-3-yl}-

ethoxy)benzonitrile;
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4-(2-{7-[2- (&{&W@t&&é&}’ﬂﬁbﬂ%&lﬁdmﬁ} G0tk %Z'ﬁﬁia%é{ﬁbﬂlﬁ[ﬁ Ajhon-3-
non-3-yl}propyl)sulfonyl]benzonitrile;

15 2-(7-{3—[(4-cyanophenyl)sulfonyl]propyl}—9-oxa-3,7—diazabicyclo[3.3.1]-
non-3-yl)-N-isopropylacetamide; ’
4-[(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclof3.3. 1Jnon-3-yl}-
propyl)sulfonyl]benzonitrile;
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1)non-3-

20  yl}propyl)sulfonyl]benzonitrile;

4-({3-[7- (4-ﬂuorobenzyl) 9-oxa-3,7-diazabicyclo[3.3. l]non—3-yl]propyl}-
sulfonyl)benzonitrile;
4-[(3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3.1])-
non-3-yl}propyl)sulfonyl]benzonitrile;

25 4-[(3-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3.1]-
non-3-yl}propyl)amino]benzonitrile;
4-(2-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-0xa-3,7-diazabicyclo[3.3.1]non-
3-yl}ethoxy)benzonitrile;
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15 4-(2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1}non-3-
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4~(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-
yl}ethoxy)benzonitrile;
4~(2-{7-[2-(4-cyanophenoxy)ethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
20 yl}ethyl)benzonitrile;
4-{4-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3 ,7-diazabicyclo[3.3.1]non-3-yl]-
butyl}benzonitrile;
4-{2-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non—3-yl]ethoxy}-
. benzonitrile;
25 2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-y1}-
N,N-diethylacetamide;
4-{(3-{7-[4-(4-fluorophenyl)-4-oxobutyl)-9-0xa-3 7-d1azab1cyclo[3 3.1]-
non-3-yl}propyl)amino]benzonitrile;
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diazabicyclo[3.3.1]noon-3-y1}-2-hydroxypropyl)oxylbenzonitrile;
4-[((25)-2-hydroxy-3-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-

20 [3.3.1]non-3-yl}propyl)oxy]benzonitrile;
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3. 1]non-3-yl]-
ethoxy}isophthalonitrile; _
4-(2-{7-{2-(4-methoxyphenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl}ethoxy)isophthalonitrile;

25 4-(2-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl}-
ethoxy)isophthalonitrile;
tert-butyl 2-{7-[2-(2,4-dicyanophenoxy)ethyl]-9—bxa—3,7-diazabicyclo-
[3.3.1]non-3-yl}ethylcarbamate;
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[3.3.1)non-3-yl)-2-hydroxypropyl]Joxy }benzonitrile;

15 4-[((25)-3-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-0xa-3,7-diaza-
bicyclo[3.3.1]non-3-y1}-2—hydroxypropyl)oxy]benzonitrile;
4-{3-{7-(imidazo[1,2-a]}pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yljpropoxy }benzonitrile;
4-{3-[7-(2-phenoxyethyl)-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl]propoxy}-

20 benzonitrile;
4-(3-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}propoxy)benzonitrile;
4-({3-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl]propyl}amino)benzonitrile;

25 4-({3-[7-(2,4-difluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1Inon-3-yl]-
propyl}amino)benzonitrile;
4-{{3-(7-{2-[4-(tert-butoxy)phenoxy]ethyl}-9-oxa-3,7-diazabicyclo[3.3.1)-

non-3-yl)propyl}jamino}benzonitrile;



20?-23%¥| %(Zat ?gx%] d: Srlrgﬂmu“ Iﬂ“!m!ﬂlljulwsyl )et hyl ] -9-oxa- 3, 7-di azabi cycl b-

[ 3. 3. 1] nonW® 412B992t hoxy) i soph alonitrile; 4-(4-{7-[2-(1PCT/SE00/01994
H i m dazol -4-yl)ethyl]-9-0xa-3 , 7-di agabicyclo[3.3.1 ]non-3-

yl } but yl ) benzofy. Ff-(dxﬂdazou 2-a]pyndm—2-ylmethyl)—9-oxa-3 7-diazabicyclo[3.3.1 ;
4-{4-[7-(imdazo[ 1, 2-a] pyridin-2-yl et hyl)-9-oxa- 3, 7- di azabi cycl o[ 3. 3. 1] -

20 non- 3-yl | momy3-ylethaxy}benzonityilej- { 4-[ 7- (2- phenoxyet hyl ) -9-oxa-3 ,
7-di bi I 1 3- but - b trile
?3( 'ga{i ? '[ gygggris%smar{%{v ?f) %ﬂ?ﬁ%ﬁpxxkiby}k?—s% %n‘llgd{a%@blgycloﬁdff AFabi cycl o-
non-
4-13-(7-{2- o}% ?bﬁigéliﬁg{h%h *di nyl ) phenyl ] et hyl } - 9- oxa- 3, 7- di azabi cycl o-
3.3.1 _ - -
. (3- {7] an(?ﬁ ﬁg)é?g{g phe‘;rﬁx ?Bi?)&l(%%ﬁ@?:?y% 950%:3.-djazgbicyclo3 31 3 5.1 1

non- 3-yl }prommammapyumﬂohyt}bmmml11111111111111111 1111 WO 01/ 28992
PCT/ SE00/ 01994

4- (33{ 7I [ 2- (&ﬁﬁ%ﬁﬁﬁﬂ@éﬁwl 1-dtbpyragolt 1-yDethpl] 9-gxad? J-dipzabjeycld-3. 3. 1] -

non- 3- r n ri . .

4?(3-{¥-%2 ?ﬁgﬁeﬁ 3 §i§ﬁ 9?3&2‘1@98161‘?WPT‘I@%X& 3, 7-di azabi cycl o[ 3. 3. 1] - non
3-vyl :

a3 D7 o  HBA P dinGorpbBuryD-Ocoxa:,T-diazgbicyplof3 3. tinam3yll: . 5 7. g

zabi cyclig[ 35‘3353'](}3““0@5’%81@@@'1”) benzonitril e;

2-{7-12-( met hyl phenoxy) - 1- met hyl et hyl ] - 9- oxa- 3, 7-di azabi cycl o-
. 3. 1] aon- 34 n-alpyridin-2-ylmethyl)-9-oxa-3, 7-d1azab1cyclo[3 3.1}-

(

(7?’ ! azabi 8§§v§p§e§€<>§a%ﬂﬁhﬁ§}9¥“ boxy) benzanitriter tert butyl o

-{7- [ 3- (4- cyqnqphpnexrerhbeRyy JphSadkyetiyl -9 2R Bl Y Abiy1ol3 3l 13-
non-3-yl)ethoxylisophthalonitrile;

15 4-(2-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-0xa-3,7-diazabicyclo-
(3.3.1]non-3-yl}ethoxy)isophthalonitrile;
4-(4-{7-[2-(1H-imidazol-4-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}butyl)benzonitrile;
4—{4-[7-(imidézo[1 ,2-a]pyridin-2-ylmethyl)-9-0xa-3,7-diazabicyclo[3.3.1]-

20 mnon-3-yljbutyl}benzonitrile;

4- {4—[7-(2-phenoxyethy1)-9—oxa-3 ,7-diazabicyclo[3.3.1)non-3-yI]butyl}-

I\)Oo-h'_'-b-m

benzonitrile;
4-(4-{7-[2-(3,5-dimethyl-1 H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yl}butyl)benzonitrile;

25 4-[3-(7-{2-0x0-2-[4-(1-pyrrolidinyl)phenyl]ethyl}-9-oxa-3,7-diazabicyclo-
{3.3.1]non-3-yDpropoxy]benzonitrile;
4-(3-{7-[2-(4-hydroxyphenyl)-2-oxoethyl}-9-oxa-3,7-diazabicyclo[3.3.1]-

non-3-yl}propoxy)benzonitrile;



et Wetyatin] |11 1111 SIS

cycl o[ 3. 3. 1] Nsho28992) et hyl )urea; 15 tert-butyl PCT/SE00/01994
<2-({7-[2-(4-cyanophenoxy) et hyl | - 9- oxa- 3,144 di azabi.cycl o[ 3. 3. 1] -

non- 3- y1} met hy Uy@B1{R[R-(LmetiyisienyD) Dot detifil]-9-oxa-3,7-diazabicyclo[3.3.1]-
4-{[3-(7-benzyl -(Q%JXEZ{%, 7-di azablﬂgycl o[ 3. 3]. 1] non- 3-yl )prgpyF] am']no} -
benzonitrile; non-3-yl}propoxy)benzonitrile;

4-1(3-{7-[3-(4-cya niJ i nQ) propyl]-9-oxa-3, 7-di azabicyclo[ 3. 3. 1] non-3- 20
yl } propyl ) ani ngrée&g&,{‘{—me : ypl&nyl)b’;]pypethyl]-Q-oxa-B,7-dlazab1cyclo[3.3.1]—

2-{7-[2-(4-nit - 0. -3, 7-di bi lo[3.3.1 ]-

non- 3yl } et hy| PAPRETRIebBRPpeasogate O, [ S SEOp vt ot s S 1

2-17-(2-{4- t -mm@ ' BESR Y2z D.nvdaat azabi cycl o
[ 3.[ 3. (1 ] E\on-kgfr;'}'l ﬁ”?\% gér barra?%-?%S t erﬁ%b‘%rﬁ?{}?ﬂ 2 0%0%?1]39 of 397 grent &y
2-{7-[ 2- (4- ani azqbieyvio{)31nph}3-PHpropoly)bentioniteilé:cycl o[ 3. 3. 1] - non- 3-yl }

et hyl carbamat e; 4-({3-[7-(phenyl sul fonyl)-9-oxa-3, 7-di azabi cyclo[3.3.1
] non- 3-yl ] pr opﬁf(]z={(7aﬁ-£’&a§-d§mtbmﬁmxé’)'1dnethylel:hyl]-9-lolxa+?g,7-\¢leahic28b92 LNR*

PCT/ SE00/ 01994, ' .
4-({3-[7-(3, 3- i?r-ééﬁﬂwﬁzﬂb%w)k}mm%- 3, 7- di azabi cycl of 3. 3. 1] non- 3-

| (3 . | | o[ 3. 3. 1] o

Y ohountt e o aTARIEES. (Sonols, B ARYIRCOHL Senh QLB RIIROHE 1Y 2

phar maceut ilcal Byr-diazatityddo[8.3. djon3ayk} propiokyibehzonitriter ri er. 36. A
phar maceutical formulation for use in the prophylaxis or the treatnent of

an arrhyt hni a, &6l 2-6[3(4eyanophenoxy)ptepylh8dxard, Zrdiazabicyclof3 8t 116 ai ns 1
to 34. 37. A c%rﬁ)guri?tﬁsl d%fi ngec_i in any one of Clainms 1 to 34 for use as a
phar maceut i cal . o0 2-¥isetylcaroamate;

N-(tert-butyl)-N"-(2-{7-{3-(4-cyanophenoxy)propyl]-9-oxa-3, 7-diazabi-
cyclo[3.3.1]non-3-yl}ethylurea;

15 tert-butyl 2-({7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}methyl)-1-pyrrolidinecarboxylate; _
4-{[3-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)propyl]amino} -
benzonitrile;

4-[(3-{7- [3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

20  yl}propyl)amino]benzonitrile;
tert-butyl 2-{7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl}ethylcarbamate (m/z = 437);
tert-butyl 2-[7-(2-{4-[(methylsulfonyl)amino]phenoxy}ethyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-ylJethylcarbamate;

25 rert-butyl 2-{7-[2—(4-aminophenoxy)ethyl]-9-oxa—3,7-diazabicyclo[3.3.1]—
non-3-yl}ethylcarbamate;
4-({3-[7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3 3 1]non-3-yl]propyl}-

amino)benzonitrile; or



15 38. A conpound as 'Mﬂmlmlmmmr of aims 1 to 34 for use in the
prophylaxis or the tr hythm a. 39. The use of a conpound as
defined i n V@ 91/288920ne C ai ns 1"to 34 as  active i ngr edi emcTiSES/GHR

manuf acture of a medi canent for use in4the 20 prophylaxis or the treatnent -
of an arr hyt Bri{3-[748,3-dihrtiig-2-exobatyd)-9xkai3)7-diazabicydo[318d]dn31 he
arrhythma is an atrial or a ventricular arrhythma. 25 41. A nmethod of
prophyl axi s yHpropybiaming)benzamiderr r hyt hm a whi ch nethod conprises

adm nistration of a therapeutically effective anobunt of a conpound as
defined in any one of Clains | to 34 to a person suffering from or

o ocees for DR AroaaeRic foitfiadon Mot ¥ iemichb 3 el i a7 %0 4

1 which cenpphé &F: Clahs NERE B4 ORM ﬂdmanﬁermwhdggénﬁaeéﬁﬁaaﬁ%ldccégmmeﬂll)

FErrer vierr vl 11 1t Ls O4s RA3 R41 R44 R4 NCH R A/N 31
B R4 5 wher edjuva, dik@ept 6¥icarférl to R46, A, B and G are as defined in Claim
1, with a conpound of formula Ill, R-L" Ill wherein L' represents a

| eaving group and R and R7 are as defined in Claim
36. A pharmaceutical formulation for use in the prophylaxis or the

treatment of an arrhythmia, comprising a compound as defined in any one
10 of Claims 1 to 34.

37. A compound as defined in any one of Claims 1 to 34 for use as a

pharmaceutical.

15 38. A compound as defined in any one of Claims 1 to 34 for use in the
prophylaxis or the treatment of an arrhythmia.

39. The use of a compound as defined in any of one Claims 1 to 34 as
active ingredient for the manufacture of a medicament for use in the

20  prophylaxis or the treatment of an arrhythmia.

40. The use as claimed in Claim 39, wherein the arrhythmia is an atrial or

a ventricular arrhythmia.

25 41. 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 34 to a person suffering

from, or susceptible to, such a condition.



‘1, 10 (b) for conpounds of fornula I in which R represents -C(O Wor
-C(ON(Rs)Rsd, reaction of a conpound of fornmula IV, O 45 R43 Rot R2 R44

RA6 RA2 N O WON/BB992 |V G& R4 wherein R2, R3, W R4l to RASmsedonBegnd G
-are as defined in Cdaim1l1 and L' is as @efined above, with a conmpound of

formula Vv, 15 4- amarhttd | ]EEUW /iowher el n
R24 representSB-@XR“%feg-gﬁg%ég%%%%h@sda&dé@% ang arlg:!z%gﬁe e |1r111ed I n
Caim1l; (c) fd@lainoiwhiclicomprisési ch R represents - C( O N(HR8, reaction of

a conpound of fornula Il, as defined above, with a corrpoundm"mﬂ"m

5 R8-N=C=0 VI {Mdieactionref a compouadiof formulallcl ai m 1; (d) reacti Iﬂ”m,“",
conpound of fornula VII, 46 Rd4s Rot Rg44 /N R46 R42 N~ R Fi *VIF wheteisn =
1, witgwma conpound of 1la formula

Rl and R41 to e are as definedgjsn &%l

VI, R2
. R# N—
il

Ré _
5 wherein R?, R3, R*, R* to R%, A, B and G are as defined in Claim 1, with a
compound of formula II,
RLL! I
wherein L' represents a leaving group and R' and R are as defined in Claim
1

10 (b) for compounds of formula I in which R' represents -C(O)XR’ or

-C(O)N(R®R™, reaction of a compound of formula IV,

o
5 RV R41

R2 Re4

N Rés R¥ N 0
L v

wherein R?, R%, R*, R* to R%, A, B and G are as defined in Claim 1 and L}
is as defined above, with a compound of formula V,
15 R*-H \Y



RAL2 BWII G&X mlll llnmmlﬂtllupresents a leaving group and R2, RB,
R4, A, B and G are 4 aiml; (e) for conpounds of fornmula I
in whi ch Awoeprssent $ ck2. " and R 15 represents -CH or pdd/sdobldrhes r eacti on
of a conpound of forrmula VII, as defismed above, with a conpound of fornula-

% T VIO 01/fdefh RETIHRABHELIRI orl AARYRCabd BR*XR CRPomdRokGI &t ¥
represents 0 or N(R14) "and R3, R4, Rl4, B and G are as define in Caiml,;
(f) for conplefined imCldimrkyula | in which B represents -Z-O, reaction of a
5 conmpound of forrmula X, 0, R43 R4]( 45 R2 R44 R46 RA2 N Rl R -A-,INZ
OH (c) for compounds in which R' represents -C(O)N(H)R®, reaction of a

compound of formula II, as defined above, with a compound of formula VI,

5 : R:-N=C=0 VI
wherein R® is as defined -in Claim 1; "

(d) reaction of a compound of formula VII,

R41

R46 N—R1
Vi
wherein R! and R* to R* are as defined in Claim 1, with a compound of

10 formula VIII,
R2

R+A— Y

B
\ill

S\

R4
wherein L2 represents a leaving group and R?, R?, R*, A, B and G are as
defined in Claim 1;
(e) for compounds of formula I in which A represents CH, and R?
15 represents -OH or -N(H)R'", reaction of a compound of formula VII, as

defined above, with a compound of formula IX,



-wherein R, R2, R3, R41 to Rob, A and Z are as defined in Claiml, with a
conpound of fornmula XI, OH G XI R4 1o wherein R4 and G are as defined in
Caim1l; (9) wesrgespounds of formula | in which G represemcy/skomiossB

.represents -Z-O, reaction of a conpoungeof formula X, as defined above,

with a conmpound of formula XiI, L2 W XIT R4 * W 01/2 S.
PCT/ SEOQ) 01 994 149 wherein R4 is as/defined in Claim1 aﬁiﬁ@lﬂ r' ”[I Jul
defi ned above; (h) for conpoundgwﬁml al in wiich R2 c b
in which RI13 represents Cl1.6 alkyl/ -E-aryl or -E-Het6, reaction of a _
conpound of forrmula | in which RRBepresents OH with a conpound of fornula

XIll, 5 R1320H XI11 wherein R 3a nepresents Cl. gxal kyl, -E-aryl or

-E-Het 6, and E and Het6 are as d@ﬁin'aaiml; (i) for conmpounds of

formula I in which R2 represent sG- in which RI3 represents Cl.6
al kyl, -E-aryl or -E-Het6, reacti %4corrpound of formula 10 XIV, 43
45 RRai L2 ReRo R/N R4 R42 N-R1

wherein Y represents O or NR') and R?, R*, R, B and G are as defined
in Claim 1; _
(f for compounds of formula I in which B represents -Z-O-, reaction of a

5 compound of formula X,

0
45 R43 R4t
R2 Rs4
Ny R R42 N— R
R ~
A X
Z
\
OH

wherein R}, R?, R?, R* to R%, A and Z are as defined in Claim 1, with a

compound of formula XI,
OH

R
10 wherein R* and G are as defined in Claim 1;
(g) for compounds of formula I in which G represents N and B represents
-Z-0-, reaction of a compound of formula X, as defined above, with a

compound of formula XII,
L2

N Xl
R4



AXIV BGR4 mheerlMlHlumlum\umrl toe A Band Gare as defined in
Caiml and L2 is with a conpound of formula XIIl, as
defi ned abwwoeni/2g9e2 f or corrpouﬂds of* formula | in which RBchSiasnpt S

-E-NH2, reduction of 15 a conpound ofiuf ormula XV, 0 4s R43 R41 E..,-N3

R44 R /N R4 PCT/ SECO 01994 150
wherein R, %%wﬁ@%u&ﬁl@ﬁ %d}]ﬂéﬁsg?grgéﬂgg%gﬁ ned in daim1l; (k)
for conpoundg %ri:@ﬂhﬂb\hﬂs'of'f@nﬂﬁlﬂhn %élﬁkf‘?é‘;ﬁeée'ﬁts JOR¥, Fin"&z cé Rﬂwhere' n
R14 repr esents Cl.6 alk -E-aryl, -E-He -C(O Rlba

-S( 0 2R16¢ orepfekﬁ;sm,l?am})lﬂmml oeeE—tHemfn redcuanoﬁmmpdumd of ﬁrrmﬂla lin s
whi ch R2 represents S5wth a corrpound of fornula XVI, RW xvi

H)
wherein R 4al %Wh@@éﬁ rgp@ien@s QHk‘y’fth a_compoynd o fgrmeiaa?ﬂllq O R16s,
-C(O OR16p, -S( 0)2R1%3,6gl‘e C(ONR 7a)RL7n, and ﬁ , R16°, R178,
R 7b, Hetb and E are fined in daim1l1l and L S as deflned above; 10

(1) for conpgHer RF: féphésehd G, , lalkyWUE-Aryler LB RS GHd £ and Het® are as
defined in Claim I; o
(i) for compounds of formula I in which R? represents -OR”, in which R

represents C, ¢ alkyl, -E-aryl or -E-Hét‘, reaction of a compound of formula
10 XIV,

L2 Rs4 "
R46 R N — R1

Xv

wherein R, R®, R*, R" 1o R%, A, B and G are as defined in Claim 1 and 12
is as defined above, with a compound of formula XIII, as defined above:
(j) for compounds of formula I in which R? represents -E-NH,, reduction of

15 a compound of formula XV,

XV




- -E-N(R15) C( O N(H) R17a, Hﬂ‘l !‘mnmututrpound of formula | in which R2
represents -E-N(H)RI' 5 WPH%S formula XVII, Rl7a N=C=0 XVI |

wherei n R17awiomasseziefined in Claiml1; 15 (n) for conpoundBCOHBEGM®M| a | in
.which R2 represents E-N(H)[C(O]2NH2, {gaction of a conpound of formnula I

7 S0 2 AR RORE R 8 Rt itk i, comounds

conpound of f%kg‘é'l*o? dophpbounls GF fS2mul0 I1 izprden R réprédepsw-EN®R 9RHpound of
formula XVI11, 30-C(= NH)NH2 XVII11 or an N-protected derivative_ thereof,

wher ei n R23 i swhereiteRFrrepreatnts/ €, ¢ alkyl, -Braryh mEoteds-GORS mE@)OR'R, whi ch R2

represents -ORL3 whi ch epr esent

- (O N(R 7a) Rl-%(,))ziil?g%&ru &{QSR%‘]?(’B"‘{) < leéa @%(&qc%lggﬁm%%& %F?‘?W%P‘c% R2.
-OH wi , | - *CL MS W
01/ 26060 P cBshRasRtesea “E IR Wl aRomipgd b Rtnle Xy | - ¢ & riby

or -C(ONR7 )R'b, L3 eqnesents a |l eaving group 3pgp Rl6a, R16b, R'a and
Rimare as defined in aim1; (p) for conpounds of formula | in which R -

represents H owherein RMér efits IG5 p tatkyb nEsaryl, FoHet’} iQO)RIS - QORI of
formula I in which R2 and R3 tlg?&tﬁher represent = 01 (ﬂ},bfor conpounds of
formula I in Wi(OWRY oreSBNRDIRE, and R R'PuR'EnREF, RE"JI6Y @a8d &ndi ng

conpound of formul I 0. Whj ch .R2 represents s using an appropriate
halm(;genati ng agg@?dehneé] mm@iaxmland 1R5 68 ehned%}'jve; 9 pprop

10 () for compounds of formula I in which R* represents

-E-NR*)C(O)N(H)R™, reaction of a compound of formula I in which R?
represents -E-N(H)R" with a compound of formula XVII,

R"".N=C=0 XVII
wherein R'™ is as defined in Claim 1;

15 (m) for compounds of formula I in which R® represents
-E-N(H)[C(O)],NH,, reaction of a compound of formula I in which R?
represents -E-NH, with oxalic acid diamide;

(@) for compounds of formula I in which R? represents
-E-N(H)C(NH)NH,, reaction of a compound of formula I in which R?
20 represents -E-NH, with a compound of formula XVIII,
RZ0-C(=NH)NH, _ XVIII
or an N-protected derivative thereof, wherein R is as defined above;
(0) for compounds of formula I in which R? represents -OR", in which R
represents -C(O)R'®, -C(O)OR'® or -C(O)N(R'™R!™, reaction of a

25 compound of formula I in which R? represents -OH with a compound of
formula XIX,

R*®.L3 XX



o (r) for corrpounds lmullju l "II uﬂ!t/)\hlch R2 and R3 represent H A :
represents -J- and B ) (wherein -N(R20) is attached to

t he car boanWWarl ng R2 and reacti on of a conpoumpdrSkefopsegul a XX,
0 45 R43 R41 R2 R44 RA8 R42 NRl 3151 ; RJNXX HNR2 15 wherein R,

R2, R3, R20, RB L @ ef (@b w (la 178 torrpound of
for mul a XXI , v)l_ﬁgile Z G M?ﬁ}gseht%4e(%erelg 4 RG glrl]dtgbiNgxmzﬂdéfl ned in
Claim1 and tépresensssa dedvime groupaand, R1* R, LR &nd/ RO bir@ &8 Wfiked iSECO 01994

152 (s) for conpounds of fornula I in which A represents C2 al kyl ene and
R2 and R3 t&dgmhkr represent =0, reaction of a conpound of fornula VII, as

defined abovgy b 18 OPOURd Sl {8 Wi 2o 0R and R
s represents H, reduction of a compound of formula I in which R® and R?
together represent =0;
(q) for compounds of formula I in which R? represents halo, substitution of
a corresponding compound of formula I in which R? represents -OH, using
an appropriate halogenating agent;
10 (r) for compounds of formula I in which R* and R® represent H, A
represents -J- and B represents -N(R%)-Z- (wherein -N(R?) is attached to
the carbon atom bearing R* and R®), reaction of a compound of formula

XX,

15 wherein R!, R?, R?, R®, R* to R and J are as defined in Claim 1, with a

compound of formula XXI,

2
/L
Z

R4

wherein R*, G and Z are as defined in Claim 1 and L? is as defined above;



G- R4 5 wherein B, Gii“‘l ! ﬂﬂ mned in Claiml; (t) for conpounds
of formula | in which ) XR7, -C(ON(R8)R5d or -S(O 2R9,
reacti on of sveemasnd of forrrul a XX I, ORA1 RAS5 Raa Razpcristoaibdd L 2
-Rao R46 Rla wherein Rl a represents -C(O) , C(O)N(R8)Rld or -5(0)2R9 and

Rsd, R7, d R4 R46 d 1 and
def i ned aboveR%s)vfgﬁ%&p(%Wo @“6‘}’1 ?‘é&‘)&:‘%’%ﬂ hﬁqfnan IS as

wherein R2, R3 ,a,%p [ 202 Yeslfiol Qﬁ(ﬁ r iﬂﬁ) orrpounds
of formula I |ch ar ¢ spl |ngan|troge b@&d@dmi%fo erlavggvags
oxi dati on of tueﬁmimﬂppwﬁhmg;omp@bn@afﬂjmmlmMQen of a correspondl ng

conpound of forrmula I; (v) for conpqounds of formula | which are C 4 al kyl
guat ernary anmonium salt derivativ@gs, in which the alkyl group is attached
to a oxabispidine I11111j L NITII! 0128992 PCT/ SEO0/ 01994 153
nitrogen, reaction, at the oxabig rdi nitrogen, of a correspondi ng
XX
A\
R4

5  wherein B, G and R* areasdeﬁnedinClaim 1;
(t) for compounds of formula I in which R! represents -C(O)XR’,

-C(O)NR®R* or -S(O),R’, reaction of a compound of formula XXIII,

O R4
R43
RE R4z

L2 XX

L2 R\
Re g

wherein R!? represents -C(O)XR’, -C(O)N(RHR* or -S(0),R® and R¥®, R,
10 R% R®and R" to R¥ are as defined in Claim 1 and L? is as defined above,

with a compound of formula XXIV,
RR

R’—%\A—NHZ

B
XXV

S\

Re
wherein R?, R?, R*, A, B and G are as defined in Claim 1;
(u) for compounds of formula I which are oxabispidine_-hitrogen N-oxide
15 derivatives, oxidation of the corresponding oxabispidine nitrogen of a
corresponding compound of formula I;
(v) for compounds of formula I which are C,, alkyl quaternary ammonium

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



conpound of fornul a il“jwm!lm’ﬂm&"u of fornula XXV, R25-L4 XXV wherein °
R25 represents C -4 af; g S | eaving group; 5 (w) for conpounds of
formula | WOMIB®R R represents -C(O XR7, -C(O N Rs)RSECTSENS{90) 2R9,
dehydrative cyclisation of conpound ofis3 fornula XLVII, 1 3 RAS5 1 - XLVI|I

RI-N AR B 4 4 Sy her el R3, R4
and R4'" to Rglgrog?g. g‘s@ %@Pf @d Bl|an ogaglls%ﬁ%e%@éébﬁgfe%sicg’ﬁregong% R4
substituent gem formiila T withi @ @ofiipofnd of forimlPXXWwre (further) R4

substituents to the aromatic ring; or 15 (z) deprotection of a protected
derivative of a compound BF-Ebrrmula | as defined in COXXW1. 43. A

conpound of forml I n whi represents -S(0O 2R9, wherein RO
represents ofyBF%HA yr°§£ﬁ§§‘%t§2£a§¥ybﬁg¢1§~l§}saiﬂ?VNGJETPBP;MG all represent H G

ot coont s o9 tok RRBHS B folgi IR0 dnick” REEERSENS BOIRRT 00" ™
-C(ON®R®»R™ or -S(O)R®, dehydrative cyclisation of compound of
formula XLVII, |

R R .
XLVII
R— —A R?

10
wherein A, B, G, R', R?, R?, R* and R* to R* are as defined in Claim 1;
(x) conversion of one R* substituent to another;
(y) introduction of one or more (further) R* substituents to the aromatic
ring; or '

15 (z) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1. ~

43. A compound of formula I in which
R! represents -S(O),R®, wherein R® represents optionally substituted phenyl;
20 R* to R* all represent H;
G represents CH;
A represents a direct bond;
B represents a direct bond;
R? represents H or C,, alkyl; -
25 R represents H or C, ¢ alkyl; and/or



111 H WO 01/28992 L mﬁlnmnmlﬂmﬁl 154 R4 is absent or represents
one to three hal o, nethjFI% antro groups. 44. A conpound as
clainmed in CWOW2B®2 wherein RO represents 2- or 4- 5 fl uormQI¥sEm/019942- or
:4-chl orophenyl, 4-bronophenyl, 4-nethyl phgnyl, 4-nmethoxyphenyl, 2- or

4-ni trophenyl, pd,4, 8- L1 v| phenyl nsuhsti tyi ed nyl. 45, A
conpound as cl zlizl2 rréoa%sgﬁt(ﬁgﬁ%ﬁgﬁn%g? 3{) n"h%f gaﬁﬂ’ g Hﬁg’ﬁeﬁ é’ﬁr‘é‘g(gnt H R4
i s absent and gpmflﬁpresents unsubstituted phenyl. 46. A conpound of formula
1, as definedin"Claim42, or a protected derivative thereof, optionally
in the formof a salt and/or a solvate. 15 47. A conpound as clained in

Claim46, wherein R4l to R all represent H Grepresents CH A represents
a direct bond; 4B Acgnmpaundascizimeddn Glaim 43, shergin R wepresents 2Hoord-C1- 6

al kyl; R3 represents H.or,Cl-6 alkyl: and/or R4 is absen{ or represents one
to three hafo, HQTng‘F‘,Mrregho% %?hﬁﬂﬂhsnﬁgrétmgmwny . megiphean, as
clainmed in d aj in &2 and : rep Nt 4 i s absent.
49. A corrpoundh”?slég?%gﬁf n %ny%gne&o?@@%fl% 4%%@%%@1 Ohe salt
i s a hydrochl ouhsidstitatedipieiyl. or hemi sul fate salt. 11111111 Ila WD 01128992
L M S PCT/ SEO0/ 01994 '

45. A compound as claimed in Claim 44, wherein R? and R® both

10 represent H, R* is absent and R® represents unsubstituted phenyl.

46. A compound of formula II, as defined in Claim 42, or a protected

derivative thereof, optionally in the form of a salt and/or a solvate.

15 47. A compound as claimed in Claim 46, wherein
R* to R* all represent H;
G represents CH;
A represents a direct bond;
B represents a direct bond;
20 R?represents H or C, alkyl;-
R? represents H or C, 4 alkyl; and/or

R* is absent or represents one to three halo, methyl, methoxy or nitro

groups.

25 48. A compound as claimed in Claim 47, wherein R? and R® both

represent H, and R* is absent.

49. - A compound as claimed in any one of Claims 46 to 48, wherein the

salt is a hydrochloride, sulfate, or hemisulfate salt.



'55 50. A conpound as I'mumgumumﬂﬂ' 49, wherein the salt is a

di hydrochl oride. 5 5% lainmed in daimb50 wherein the salt
is a di hyWourms®ei de hy rate. '52° A conpound as cl ai mredpcTsEilomioys 51
wherein the hydrate is a hem hydrate.;ss0 53. A conpound of formula IV, as

defined in Claim42, or a protected derivative thereof. 54. A conpound of
formula VI, as defined in Caim42, or a protected 15 derivative thereof,

provi ded t haOR Adwempouhdr epretsinet if5(Clagio 49)\hwhereinh e satpriesgnt s
unsubsti tuted _phenyl. 55. A* conpound of formula X, as defined in C aim42,
or a protect ditydmehlarida.ve thereof. 20 56. A conmpound of fornmula XV, as
defined in Caim42, or a protected derivative thereof. 57. A conpound of
formula XV, as defined in Claim42, or a protected 25 derivative thereof.

S0 macorEvRY, o, e G5, 9ot 9 i, Soscdn B WEHSELC

formul a XXI I QihydfochidridecteydraxeCl ai m 42, or a protected derivative thereof,
provi ded that L2 does not represent i odo. --- 1 1111111 111111 (11301 11111
11 INL s 60. A compound of formula XXXI X,

52. A compound as claimed in Claim 51 wherein the hydrate is a
hemihydrate.

10
53. A compound of formula IV, as defined in Claim 42, or a protected

derivative thereof.

54. A compound of formula VII, as defined in Claim 42, or a protected
15 derivative thereof, provided that R' does not represent -S(O),R®, wherein R®

represents unsubstituted phenyl.

35. A’ compound of formula X, as defined in Claim 42, or a protected
derivative thereof.

20 '
56. A compound of formula XIV, as defined in Claim 42, or a protected

derivative thereof.

57. A compound of formula XV, as defined in Claim 42, or a protected

25  derivative thereof.

58. A compound of formula XX, as defined in Claim 42, or a protected

derivative thereof.



;0 Rat Ras Ras Raz HO XXXIX HO R44 RA6 N-Rta 5 or a protected derivative
thereof, wherein Ra is as defined in CCaim42 and Ra' to R16 are as
defined in Gydidihdes 61. A conpound of forrrul a XLI1, R42 RapcrsHmmiesda XLI |
.Ras R41 O Ras 10 or a pr ot ect ed deri vatl ve t her eof wherein the wavy bonds

i ndi cate optional R, S- m xed stere che stry _at th
asymetric carddn Aatcgmounf&ﬁﬁfmlq gx&& &? XQFI%‘C‘F@ to V

FEERCA e riw e ap vt A SRR

hal o, which conpri ses rea;:tio_n of a corrpound of formula XXX ﬁlmnmmalﬂl”““l

in Caim60 with a halogenating agent. 20 63. . A process as

Caim62, whergh.n Alompoundoeffurimiy ¥YXIX,is tri phenyl phosphi ne or
bi s(di phenyl phosphi no) et hane conbl ned w tRQ a hal ogen. This Sheet Has Been

Replaced 1111 TTTT1T11 IIIIIIR::II~ I

R#22

HO XXXIX

Re® N\R1=
or a protected derivative thereof, wherein R* is as defined in Claim 42 and

R* to R* are as defined in Claim 1.

61. A compound of formula XLII,

Re2 Q R46

R44
Ris——N XLi
. R4

R41 R45
10 0

or a protected derivative thereof, wherein the wavy bonds indicate optional
R-, §- or mixed R- and S- stereochemistry at the asymmetric carbon atoms,

and R is as defined in Claim 42 and R*! to R* are as defined in Claim 1.

15 62. A process for the preparation of a compound of formula XXIII, as
defined in Claim 42, wherein L? represents halo, which comprises reaction
of a compound of formula XXXIX as defined in Claim 60 with a

halogenating agent.

20 63. . A process as claimed in Claim 62, wherein the halogenating agent is

triphenylphosphine or bis(diphenylphosphino)ethane combined with a v
halogen.
I —
eet Has Been Replaced

T



i ii WD 01/28992 L MHlmmmﬂtmmﬂ 4 157 64. A process as claimed in
A aim 63, wherein thellk e. 65. A process for the preparation
of . a. coNyeI89f formia>x® X* a& 5 defined in O ai rchSeoomivegh
conprises reaction of a conmpound of f la XLII, as defined in C aim®61l,
with water. 66. A process as clained in Caim65, wherein, in the conpounds
of formulae XXXI X and XLIlI, R $ represents -S(O 2R9. 10 67. A process as
clainmed in i g?,oc ' : : [ i,t uted phenyl .
68. A pr oceggaérsm al %?S?Lﬁg%l%ggo d@%&hé@@%ﬁéﬁ%@gi n the 15
compound of fornmula XLII is enantionmerically (or diastereonerically)
enriched at the carbon atons to which the substituents R43 and/or Rl are
attached. 6965A Arprosess fos the preparation ofraycompound ofi farmula SGXKEXF8s wher ei n

the 20 react,ign is rrigd out. in the presence of an acjdic catal yst. 70.

A processsasdﬁﬁ%ﬁdng’d&ﬁ‘lm’@ai%‘@bFOW%ifﬁ‘QW ofc3 gempeundy ol farmula Syl furic

acid. 25 71. )d%rag%ﬁéi‘j ﬂfoaﬂ'ﬁgﬁ?rﬁlﬁﬁr 'ron of a compound of formula XLII, .
I'n

as clained aim or "as .defined Thany one of Clains 66 to 68, which
conprises reaction of a conmpound of formula XLIII, I. This Sheet Has Been

Replaced 1111 11111 111121 11111 :
_ 66. A process as claimed in Claim 65, wherein, in the compounds of

formulae XXXIX and XLII, R™ represents -S(O),R°.
10
67. A process as claimed in Claim 66, wherein R® represents optionally

substituted phenyl.

68. A process as claimed in any one of Claims 65 to 67, wherein the
15 compound of formula XLII is enantiomerically (or diastereomerically)
enriched at the carbon atoms to which the substituents R** and/or R* are

attached.

69. A process as claimed in any one of Claims 65 to 68, wherein the

20 reaction is carried out in the presence of an acidic catalyst.

70. A process as claimed in Claim 69, wherein the acidic catalyst is

sulfuric acid.

25 71. A process for the preparation of a compound of formula XLII, as
claimed in Claim 61 or as defined in any one of Claims 66 to 68, which

comprises reaction of a compound of formula XLIII,

\

This Sheet Has Bee

[
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. 158 (~43 O LZ R45 XLHIH“HMI]“HHHM““?’( he wavy bond indicates optional R,
. S- or mixed Womnsees sterfeochefisfry*at the asymretric caPboSEene and
-Rol, R43, R45 are as defined in daim nd L2 is as defined in Caim42,

with a conpound of 5 formnula XLIF{‘13 Ry XLIV wherein R' is as defined
in Claim42. 72. A process as gia Nn Claim71, wherein the conpound of
formula 1o XL.IIl is enanti om%ﬁmhed Aty the carbon atomto which
the R43 substituent is attached. |73. A process as clained in Clains 71 or
Claim72, wherein the reaction ii®écarried out in the presence of a base.
15 74. A process as clained in Caim73, wherein the base is sodium

hydr oxi de. 75. whepsimcthe swany dond nindicates soptionale Rof Sl ori mixedl R-oamd S-wher ei n

the 20 process is carried out in the presence of te vent. |.
Thi s Sheet Has S@E@@hﬂwﬁxcaédhﬁaﬁymmgﬂrbom gtom, P\ﬁg R‘r',l i%,sﬁ'l’ are as

defined in Claim 1 and L? is as defined in Claim 42, with a compound of
5 formula XLIV,
R“NH, XLIV

wherein RY is as defined in Claim 42.

72. A process as claimed in Claim 71, wherein the compound of formula
10 XLIN is enantiomerically enriched at the carbon atom to which the R®

substituent is attached.

73. A process as claimed in Claims 71 or Claim 72, wherein the reaction
is carried out in the presence of a base.

15
74. A process as claimed in Claim 73, wherein the base is sodium

hydroxide.

75. A process as claimed in any one of Claims 71 to 74, wherein the

20  process is carried out in the presence of water as solvent.
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