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PROCESS FOR THE PREPARATI ON OF W DI SUBSTI TUTED
OXABI SPI DI NES Field of the Invention The invention
woeb@i1s37700 a novel process for the preparati ORCOSE2006/000690
V5V- di substituted oxabi spidines in which one of the
/ V-substituents is an (al koxycarbonyl am no) - al kyl
group. Background and Prior Art In the preparation of
drug substances, it is desirable to mnimse the cost
of producing the substance whilst, at the sanme tine,
PﬁbbEESsngF@)wf ok AP REPARNFION A O FE SV N IISUBS TITUTED
environnental and health and safety st andar ds.
OXKABISPEDINES to a preparative route that could result
in a decreased overall cost include: (a) inprovenents
in the yield(s) of one or nore steps; (b) a reduction
Fidld frahe¥Raiionf synthetic steps and/or unit
operations used; (c) a decrease in the quantities of
reagents and/or solvents enpl oyed; and/or (d)
n|n1 t|o th e { .
Tl lsh Rt Rl DT B lor A hRbp AL BERY (fsdbutituted
&&BISFT&J@ rincwhich R@k; ofathe/ /osultiseiueatssis ot @ifitoxgcabotyianmino)-
tota time required to conplete the preparative route.
ﬁF@ﬂ?dlne conmpounds that are useful in the
treatnent of cardiac arrhythm as are described in WO
01/ 028992. Anobngst the conpounds disclosed in that
Bockgremid ané PrinrtAaitn LyV - di substituted oxabi spi di nes
in which one of the TVsubstituents is a
2- (al koxycar bonyl am no) al kyl group. Preparative routes
%P;}feggr%garﬁﬁém %Wlﬂ'ﬁ% Y BstARIE ! #t 18 AekiPat 010 1hidZBR89 he M6t of
210 0, WD 02/028864 and WO 2004/ 035592. In the
piodueingréet substencedwlilsteattthy soretimeuntdising 4 preparativgetoute that

AV - di sub d | h
BFgB AE o BN ah R SRCE 4T OYBIaR i ne. 1 n

Modifications to a preparative route that could result in a decreased overall cost

include:

(a) improvements in the yield(s) of one or more sfeps;

(b) areduction in the number of synthetic steps and/or unit operations used;
() adecrease in the quantities of reagents and/or solvents employed; and/or

(d) minimisation of the amount of energy expended (e.g. through elimination or

reduction of the need for heating or cooling); and/or
(e) ashortening of the total time required to complete the preparative route.
Oxabispidine compounds that are useful in the treatment of cardiac arthythmias

are described in WO 01/028992. Amongst the compounds disclosed in that

document are certain N,N'-disubstituted oxabispidines in which one of the N-
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certain enbodi nents of this route (e.g. as described
in WD 02/ 083690, WO 02/ 028864 andWD 2004/ 035592) the

woumw/3uist i t ut ed oxabi spidine: (i) has an PCT/SE2006/000690

I V-substituent that is a 2-(al koxycarbonyl am no) al kyl
group; and (ii) is obtained by deprotection of an
oxabi spi dine that bears a ppotective group (e.g. a
ben2yl group) at the other ring -atom In these
enbodi nents, the final step in the preparation of the

, [
ipaekallilt > GSURSEA AN A NI SR PR EANRLIRD Pl
dd{npmi*nﬂs lateLdEntribadsin PEFOf @I/ 028992 02/083680e W ©102/028864 and

g}é&égéﬁ&ﬁé@g%: g;ggsdeggﬁd?X?ﬁE ePafaIuir :, O]:)nt ?ﬁe preci se

nature of the reactant providing the second
-substituent, as well as the formin which the )
To the- sbystmentiondd dlosbingplisdone rowte Ui the serget PGN-disubstituted

ﬂ’éﬁta?nﬁ’éﬁhfsgm(vg%& iﬁg %gepgrea iSh! oq’eg’ Iﬁolﬂ% s%gsL{Rutlecrll %xa{nspldme In

SdridR Rinthoalngdngs 3f khiRoRule ¥é.2.ehhbiEiBed 3R WORORM83690, WO
tert-butyl ester to various sidechains in solvent

83/0284¢ andriBPi A0A345¥) dhe wenedsubstititeq pxabispiditrinol or
i sopropanol ). WO 2004/ 035592, however, describes a
procedure that effects the sane tr ansf or mat | on, but
(ins tieadn BL-dubktiiasntvibitas a agalkbey@ebonghimiasdlkiyhgrodpAand-
trimet hyl benzene sulfonic acid salt of the
nono- substituted oxabi spidine as the starting

[ e e
B G Bttty e A e R RD R by oAt
sol L(EJgOE] berdly]l greup) @tlthe other ring N-atom.
[ 2- (9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-
3-yl)ethyl]carbanm c acid r -butyl ester) utilise Iess
gRlnaR! enbdancliears aapandl id urf g&%ﬂ%@& &f M0target N,N-
2004/ 035592." On the ot her hand rocesses
disglstitited oxablmlﬁem@b@ﬂﬁ@@f tbmcmh suhstxtutvé oxﬂespldme with a

PirEhanoShnerd c Seu ok &aRet br ffkien Gpadiaths.

ERR0 aRuse SMAB cbhEitibRY i8] 3]69&!1 d8senB! B8 IHLL on The Yecise nature
02/ 083690. Thus, fromthe’ point of view of m nim sin

of/ theatenctaw qirgvidulg) the fseqdnd Nsehssitpnb s well as the form in which

the mono-substituted oxabispidine is utilised.

For example, WO 02/083690 describes the coupling of neutral [2-(9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid ferz-butyl ester to various side-
chains in solvent systems comprising a C; or Cs; alcohol (i.e. ethanol or
isopropanol). WO 2004/035592, however, describes a procedure that effects the
same transformation, but instead utilises water as the solvent and the 2,4,6-
trimethylbenzene sulfonic acid salt of the mono-substituted oxabispidine as the

starting material.

Certain procedures described in WO 02/083690 (i.e. those involving the
preparation of alcoholic solutions of neutral [2-(9-0xa-3,7-diazabicyclo[3.3.1]non-

3-yl)ethyl]carbamic acid fert-butyl ester) utilise less solvents than the -
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descri bed in the above-nentioned prior art have
certain relative disadvantages. The applicants have

waawesarpoi si ngly found a new net hod for prepaPCMELI06/000690

key internedi ate of the above-nentioned processes
(i.e. the nono-substituted oxabispidine), which nethod
i nvol ves hydrogenation, in gBhe presence of water and a
C3-5 secondary al kyl al cohol, of a sulfonic acid salt
of an N '-protected, N

viear j AT\ LSkl
FRIeRUERARPAT (D e T30 B8 o2 R Pcgpoes
defscritedl mb W@ -2004108 B5P2d (valiich rinwulve decprpmbtsomadd isolation of

vides, ipnter. alia, fo rogesses tha dli.se fewer
PlBrintad sl of (e pebeotbaligl ebopresegl e hy dedents
1§9ﬁﬂ%&bﬁeﬁﬁ%ﬁ?ﬁﬁgo&%ﬁﬁﬁ%@@@OQ&KM@B&QO4/035592-

Furt her nore, new nmet hod I s capabl e of providing
nono- substituted oxabispidines in a formthat is nore

onveni ent far, subsequent .mani pul atj.on to
P et Pheup e BLARRCH imiBRing o @uli et ul of s procedures
dRYEBYd i Th LKt Shdgioh& Fridr drShave ebR4ih réhtivdWsadvantages.

invention, there is provided a process for the
preparation of a sulfonic acid salt of fornula I, or a

t her eof : wher ej represents .Cl alLkyl.
PR P Fago hoV Mfristhely, AR CHST ioutell B Brihiing e key

mereediatt fofomhe QbovbaledtiofadaRocddbdsl @i.@Nnehearbio-eubstituted
aryl;. D represents optionally branched C2-6 al kyl ene,
‘b’?%%ﬁpﬂjélé\e)t Whichmethpsbigvelyes hudspganation, 1n thepresengs RY walspand

ep. bt ut al ), 2
SERPRSARINT AT AL Gl 4 paChrd v grotced,
(@fitoxgceabbnyl anins)alltyiisebktityted npataspidine.e substituents
sel ected fromCl-6 al kyl, halo, nitro and Cl-6 al koxy;
and wherein each aryl group, unless otherw se
PREGhdhédlis htRPUIRRL Yo Wkl t5%ny 6f 48 Mo9EGRRtioned
conprises hydrogenating a sulftonic acid salt o
proornardt aloctiments andsplovales, fHier ebif, for processes that utilise fewer

reagents than the processes of WO 02/083690 and fewer solvents than the
processes of WO 2004/035592. Furthermore, this new method is capable of

providing mono-substituted oxabispidines in a form that is more convenient for

subsequent manipulation to N,N'-disubstituted oxabispidines.

Disclosure of the Invention

According to a first aspect of the invention, there is provided a process for the

preparation of a sulfonic acid salt of formula I,

or a solvate thereof}
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wherein R3 represents an am no protective group that
is labile to hydrogenation, and RlL, R2 and D are as

wdebicnetr7above, in the presence of a solvent sSPETSE2006/000690

consi sting essentially of water, a C3_5 secondary
al kyl al cohol and no nore than 15% v/v of anot her
organi c solvent, which procgss is hereinafter referred
to as "the process of the invention". Unless otherw se
speci fied, al kyl groups and al koxy groups as defined

}, Npi|a ral gh hab s W8t r @yl ore
‘?ﬁeﬁ&#cﬁe ntyepg(ﬁsﬁgﬁer @(? iemﬁaqgﬂh@ﬁg}r]n of %I%Ehge;%yof% nga?rbg% '
sabsiteentesdkctaiciied -OFahalp, aradd oritre yod pryl) Eartlher, when

here is a,sufficient mber . (i. e, .00, um of four
) feidoenB bttty Sraibiea R ranoisns: Siow el ol TeS hat et
e aktkytae! | ¢/ acyclic. Such alkyl and al koxy groups
ge:! al so be saturated or, -when there is a sufficient

y 3 §
Riuiepeesertts uasubstitutadCruatkdi Craopribloresdied o ahemsd, whisch latter
at.ur at.e nd Sl nteryupted b n . e
A7 oF" R bl o8B ol S BBl A o
@nchliay1 Koy, 1366 uRs Cipylketgantte substituted by one or
nore hal o, and especially fluoro, atonms. Unless
ot herwi se specified, alkylene groups as defined herein
. . | “ |« R
tgladt 631 BRI Sp R ol st gl
branched-chain. Such al kyl ene chains may al so be

saturated or, whe here.is a_sufficient nber (i.e.
ek e Orariie) Mekosearae s S5t SadbiRde o
and/or intergpupted by one or nore oxygen and/or sulfur
such al kyl ene groups are preferably

t interrupted by any such heteroatons.
y al so be subst,i gl bygzone or nore
Nfbut\Are Hevert hel ess prg§eﬂab y not so
substitg&ng Thi "aaQd "y when used herein|l

i ncl udes *C6-13 aF&ff(e g. dg-lo) groups. Such groups
may be nonocyclic, bicgeclic or tricylic and, when

pol ycyclic, be either wholly or partly aromatic. In
drhi lvaesthesbf; C6- 13 aryl groups that may be nmentioned

ol udes prenyl, napnUIVL k23, el AR QBRI o,

and R!, R? and D are as defined above,

in the presence of a solvent system consisting essentially of water, a Css

secondary alkyl alcohol and no more than 15% v/v of another organic solvent,
which process is hereinafter referred to as “the process 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 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
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and the like. For the avoi dance of doubt, the point of
attachnment of substiruents on aryl groups may be via

wanyetidarton atom of the ring system Unl ess ot RETISESD6/000690

specified, aryl and aryl oxy groups may be substituted
by one or nore substiruents selected from-CH, cyano,
hal o, nitro, Cl1-6 al kyl, Cl156 al koxy, -N(R4a)R4b,

-C(O R4c, -C(OOR4d, -C(O N(Rde)Raf, -N(Rde)C(O R4h,
-N(R4i ) S(O) 2R5a, -S(0 2N(R4j) (Rak), -3( O) 2R5b and/ or
atdix, Q)ezﬁ?sg 4ol ecﬁﬁ/o? i ﬁ’ufxt%d FEAykohep 9{5 ?ééh and/or sulfur

represent or , R4da an oget
ata@ps. es UintesC otBerahdw Ispewdie{dr eaikljrlt nd allmral gmnps m@y also be

seven- penber ed, nltro - cont r|n and Rba to
e AR aRn ey B Eg sretally s oo then
substituted, aryl groups are prefer abI y subst i tut ed by

bet ween one and three substiruents. The term "hal o"
Uwless efbenisresmsicified; aliiylate sgrovprons defisredohasein gpasmbe Straight-

odo. Co ds .e prqduc t

oo SRR 8GR, BTy MERa! Fuother 2, W Rl i) ofegebon
#6188, SeSorafh chelhhiY eﬂumcum&ylaﬁyctﬁm by alsatbtacsaﬁmatsdmr m&n

rocess of the invention therefore enconpasses t he use

¢repﬁo§l@fﬁ@mtoﬂu@b@h(le%n%)éﬁlﬁt!§mpno yoh Pftq@éﬂrqn atorns, be
[ r: [ t
PR fiabf Rrelod, By Bk P STr€ B Sl QUAE stoms.
Iﬁd)l}ee\mr,cmels akyletie geoupbark Ib‘refeﬁihhy éatuxatedtalnd s0t mmmip\‘/adﬂgf any
the_ process of _the invention) y SO contain one o
weh@e RERiRTRY: r ALYESICHB AV BA% a]égg’eﬁﬁ{a“’ttﬁféﬁ? BY Spg og e halo
nd may exhi bit
O s Bl R SO Rt en  on ¢ hus
enconpasses the use or production of such conpounds in
ny of thejr tlc or. di 0|so or.nms

R eih et Wi eaiheripatas] ot o g (D araBt St
%Bu sg?esltﬁernbn@d%hé lhibale JredichRe ﬁﬁd‘tdvﬁéiﬁﬁollyﬂfdh@dﬁe either

. g. rmnohy rates). Abbreviations are 1isted
xaholtyrm mrthy arbmahps Irsﬁnesomﬂne&btqﬁonaryhmonps hebmay be mntloned

R Bk s Fe e e RR R Sl PRl gt

HRSHE 1iRed Fop thePivdi@mbé V€ d6HUDS Pont of attachment of substituents

on aryl groups may be via any carbon atom of the ring system.

Unless otherwise specified, aryl and aryloxy groups may be substituted by one or
more substituents selected from -OH, cyano, halo, nitro, C;¢ alkyl, Ci¢ alkoxy,
NR®™R®, -C(OR*, -CO)ORY -CONR"RY, -NR®¥COR™,
NRHS(0)R®, -S(0):NRHR™), -S(0),R™® and/or -OS(0)},R™, (wherein R* to
R* independently represent H or Cy alkyl, or R* and R* together represent Cs.q
alkylene (resulfing in a four- to seven-membered, nitrogen-containing ring) and
R* to RS" independently represent Cy.¢ alkyl). When substituted, aryl groups are
preferably substituted by between one and three substituents.

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.
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Organic Synthesis", 3rd edition, TW Geene & P.GM
Wit z, Wley-Interscience (1999), in particular those

woemiciiomead i n the chapter entitled "Protecti onPEDISELI06/000690

Ami no G oup", the disclosure in which docunent is

her eby i ncorporated by reference. Such groups include
the Cbz (benzyl oxycarbonyl) 6group and

-C(R3a) (R3b)-aryl groups (in which R3a and R3b

i ndependently represent Cl-6 al kyl (which al kyl group
ComPPiliddR Nl oy ed UR Dk rpIrd&leéh byt}@q&owssemrem% hehdl @ie. those

cyano, nitro and/or yl) or, preferably , such as
elving thearegss of ﬂmpv;en@@n)gmax exhibit faptomenianz ;ﬂlh)% popcess of the

Bt Relte pRERBYs 88 oL BbuGoR P Bl RRlppags ipy of

thelrsdutdriend s ot ilonBturadefaay isich fegpect  of

substituents on aryl groups. Preferred values of Rl

i nclude Cl-6 al kyl, particularly saturated Cl-6

a!rlgMEﬁee c g&ﬁlﬁg eeﬁlé)g@égeﬁ Q‘f P&g&eﬁ%}“qﬁe ﬁbc@ss@é K¥dcribed

parti cular atur at articu
h&rexhe(n eeﬂhosmimrehrmgf thprra)cresd dﬂ’ehet iavdntion)y may Blsef @mtadd one or
val ues of D, |n%%ude - $@ﬁ§CEb )3-. In one
PBRF% A YPHe TS S APRreApmg f atich andy Haselotn exigf (a8 ppRAsiipmegrs of
diaStEiRdRomerd! SHdShdye %ﬁﬁalo.{chﬁ@y ' eﬁf?@es?!?ieﬂ% Imven’tlon thus
optionally substltute y one or one

cltuow)lsssw st Rseu@predyation .oftshcte eompdnmds i @ny ©f ﬂ‘l‘ﬂi‘ epincmbl or

i Pepsaniefs thns SEifmer A 20 RefSanonyt Cor -

partlcularly, phenyl , nethylphenyl (such as

4- et hyl phenyl ) or trlnethyl hen (such as 2,4, 6-

Solmics f omesmbyind GhiTpriedosdboll thhomey et masipisd ioflude
tion t preferably perfornmed on a salt

fc%?&?tc??m&nﬁ()hyﬁra{mfch R3 represents a benzyl group
(optionally substituted as defined above, but npst

preferably unsbstituted). Thus, it is preferred that
Ahbre&as%ﬂsage Ligteh#t dneendi o thim speetficalioms pect of t he
invention is performed so as to provide a salt of
fornmula Ia,
Amino protective groups that are labile to hydrogenation are known to those

skilled in the art, and include groups that are described in ‘“Protective Groups in
Organic Synthesis”, 34 edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience
(1999), in particular those mentioned in the chapter entitled “Protection for the
Amino Group”, the disclosure in which document is hereby incorporated by
reference.  Such groups include the Cbz (benzyloxycarbonyl) group and
-C(R**)(R3)-aryl groups (in which R*® and R*® independently represent C.¢ alkyl
(which alkyl group is optionally substituted by one or more -OH, halo, cyano,
nitro and/or aryl) or, preferably, H), such as (benzyl)benzyl groups (e.g. (4-
benzyl)benzyl) or, particularly, benzyl groups that are optionally substituted by
oﬁe or more (e.g. one to three) of the substituents mentioned above in respect of

substituents on aryl greups.

Preferred values of R! include C.¢ alkyl, particularly saturated C,.¢ alkyl.



wherein RL is as defined above.In an alternative
enbodi nent, the process according to the first aspect
wofodehia7i7aventi on is perfornmed so as to provi deCSEal06/000690
of formula Ib, wherein Ris as defined above. The
processes described herein (i.e. those involving the
process of the invention) should not give rise to
st ereochem cal changes in the reactants or product
once fornmed. The hydrogenation according to the first
Méi%a;g&feﬁfed URGed HYRNERAC (RY alR§1, @ﬁftfcarap@@aﬂayatmecmaﬁ
to those skilled in"the art utilising
nascent hydrogen), but is preferably effected

SRt s éwc@ﬁgiﬁrsw yhE% & el oyed to

ef fect the hydrogenati on, is preferably based on

rhodi um rut heni um or, partl cularly, a_ platinum group
5 Brefested( valaes rfcRelinclpieat-(GHneoandes(§Ekisa | o one particular
II a he catal yst is based
y eﬁ{rgfftlcl)e %Sgerﬂﬁhpigv\g}g@&fn‘f@ r(néﬁyé an oxi de or
hydrOX|de or, preferably, dispersed on a suitable

po such @s ch rcoal , acti carbon or other
%rﬁgwﬁ valuge l0f Rp epyl, patéor@ilvasrl %&mﬁeg %ﬁ QPP QUAES Ene-
( dolYibstitGaRE el RIBICE) allh$ (e.g.
rreﬁ{ one(),l SEB%IV)%&Ité ﬁeeg.g?{%cessséccog)d% ng to the Bgé(?ﬁ(eg
10 mstheDs hald ahdeitionvention is carried out in the presence
of a solvent system consisting essentially of water,
aC3-5 secondary al kyl al cohol and no nore than 15% v/v

1(/1%r préCrdPRaldel 88F ﬁ@’lnéudéf 4 éhlor%pl)_ B })Rﬁ\r bhfiehRfYy phéayl,

of anot her organi ¢ sol vent ther organic
methvhﬂnt:nyls (gmckf ey gbinpthpiphenylpromivipethylpboay] ¢smehjas 2,4.6-
nost 3@8}? Fabl y an acid (e.g. acetic acid) or,
#1 an aprotic solvent (i.e. a solvent
15 Iacklng an OH group), such as dichl oronet hane or
tol uene. Organic solvents that nmay be nmentioned in
The processpddhe first snget ofthe dnveatipnismpet nieiembly prrfaopeg on a

%a}ltéc%’t{%pﬁ%l? ﬁ%}% &/ﬁ%ﬁ%%@prgéeg&la ﬁerﬁgfi( yollpl%ﬁﬁ{nﬁlly Sutidtituted as

defined above, but most preferably unsubstituted).

20  Thus, it is preferred that the process according to the first aspect of the invention is

performed so as to provide a salt of formula Ia,

0
i |
a
NN~ )J\O/Ff
H N
« HOSO;

wherein R! is as defined above.
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al kyl acetates (such as Cl-4 al kyl acetates, e.g.
ethyl acetate); chlorinated hydrocarbons (e.g

wohbwridrmabed Cl-4 al kanes such as di chl or onet hRQ®/SE2006/000690

chl orof orm and carbon tetrachl oride); hexane;
petrol eum et her: aromatic hydrocarbons, such as
benzene and nono-, di- or t@®i-al kyl benzenes (e.g
nesityl ene, xylene, or toluene); and m xtures thereof.
C3-5 secondary al kyl al cohols that may be nenti oned
& Ulerti ¢S ethbo A, afh)é FoEES a%E&@lﬁ%l tosﬂféhﬁﬁ§ aspect of the
?ec-butanol, zs-butanol or, particula
Tnyentiania petformed sorag teprvide a saé of Gommms fb c ratio of
water to C3-5 secondary al kyl alcohol in the sol vent
syst em enpl oyed y be any ratio from5:1 to 1:10,
preferably any ofrom2:1 to 1:7 and, nore
preferably, a from1:1 to 1:5, such as 1:3 or
t her eabout s. ly, thepquantity of lvent is
between 1 and ANrelNgive\volNMqes,Osugh as between 1.5
and 2.5 (e. g|4abouJa§T/$g?éfiv vol Bhres. Hydrogenati on
may be carried out under a hydrbgen atnosphere, either
at anbi ent or el evated pressure (e.g. at least 0.1 MPa

( 1 bar), such as at |eg .2 MPa (2 bar) and,
preferably at " H&SO0H: Glar)). Most preferably,
t he hydrogenation is cartied out at any pressure from

0. 2to()4hPa(e g. 0.3 to 0.4 WPa, i.e. from3 to 4
wherpin Rlistas defizad abovet 0.2 MPa (2 bar) or,
particularly, 0.35 MPa (3.5 bar).Further, the
hydrogenation is preferably carried out at a
TRIPRIcAIsEY Besefib&Chakind@eVRioseindolvid)s thDrocdBs oPfhe idfention)
artlcularly, 35C or above), such as any
ﬁbgn@t giive Tfse densteseachemimelehanggs irf thenreagante By maadust once
ﬁ)gm(? 750C, or, particularly, from50 to 70Q0C (e.g. at
out” 55 or 65C3 After the hydrogenati on process
accordlng to the first aspect of the invention is
npl ete, the salt of formula I may be isol ated by
Eheahwia%ﬁnﬁa% AGCqTrEng tasthg firyiaspacy et the ipvatipwmay be performed

SRR A SR 015 LOR o A BBl o

mfprefembﬂm‘ﬁﬂhtted) ratatyteally (i.e. performed in the presence of a suitable

catalyst).

When a catalyst is employed to effect the hydrogenation, it is preferably based on
rhodium, ruthenium or, particularly, a platinum group metal (i.e. nickel, platinum
or, especially, palladium). The metal upon which the catalyst is based may be
employed in powder form, as an oxide or hydroxide or, preferably, dispersed on a
suitable support, such as charcoal, activated carbon or other carbon black.
Preferably, the catalyst is palladium on charcoal (e.g. 3 to 10% Pd/C, especially
5% Pd/C).

As mentioned above, the process according to the first aspect of the invention is

carried out in the presence of a solvent system consisting essentially of water, a
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hydrogenation is perfornmed directly on the sulfonic
acid salt of formula Il (i.e. in the absence of

waddistidorial (extraneous) aci ds and/ or bases). €omsaNNE800690

of formula Il in accordance with techni ques known to
those skilled in the art, such as those described in
i nternational patent applicltions WD 01/028992 and WO
02/ 083690, the disclosures of which are hereby
i ncorporated by reference. For exanple, conpounds of

f ' o 0, 5,
O B, R < e oo B (O e e,
/é-:,di;r@@m,rpilrtNuldrbfI%Ivév)ldﬁ,an«vﬂielr@gmmolaﬁm R2 are as
defi ned above, in an organic solvent (e.g. toluene),
for exanple, under conditions such as those descri bed
me YD 2412836 91RO Uielferadily frdk Ml ipgigndry | aleohd] |addmiy most
al so be prepared in accordance with_ techni ques known
prferatds ensiadid |(eg. iapetichecidl ot rAgdtnlaly, tamogErotie sehicldic. 2

585k Reb VR ar B ey PR T, P

may be prepared by a dehydr ative cycli satl on of a
conpound of formula V, or a pro%gcted E ) .
Opganico srbeeRts aﬁymaarbq\mﬁwqr@ééﬁ é§§HerH’§’ udep Cgs carboxylic

%@nl(ﬁ( é§%ﬂ§%| nbefor e %g?ﬁ nedMﬁgldR\éﬁlérdl | g{l? o%?h&ﬁaj) pSte

glayT iagetatent (suctd eas G@m dalkylomsetatag he.gs emyis ecal@e); r clﬂemlnated

WD 02/ 083690 . | n t.he presenc a
%}g&rﬁfarb%rﬁc(ﬁ s ohlghigit 4P Gy liae] 2 R otk
g&rbo:?[@ra@lﬂf)ﬁ@é)t h@ihnbnﬁéﬁolaﬁﬂ %ﬂie?‘ S8 hydRchtbons, such
tol uene Conpounds of formula Il may alternatlvely

e benzeparad awnor, ddingon tij-alkylbepzeans | (egy mésitiylenknaylene, or

) suc eaction of a conpound of fornula
w?e’\ﬁ}agfl&rﬂxﬁes?}é‘?ﬁ sents a suitable |eaving group

(e.g. halo, such as iodo) and R3 is as defined above,
with ammonia or a protected derivative thereof (e.g.

Ben zy¢meqlkylf @ipolmlaaﬂmt enayhbe menbiaaed inshilesy Kl asgcondary
alﬂolsfﬁc&le Sidn ba%qvec Qutangl 150- %uléanol or, particularly, isopropanol.

In any event, the volumetric ratio of water to Cs.s secondary alkyl alcohol in the

solvent system employed may be any ratio from 5:1 to 1:10, preferably any ratio

from 2:1 to 1:7 and, more preferably, any ratio from 1:1 to.1:5, such as 1:3 or
‘thereabouts.
‘Preferably, the quantity of solvent is between 1 and 4 relative volumes, such as

between 1.5 and 2.5 (e.g. about 2) relative volumes.

Hydrogenation may be carried out under a hydrogen atmosphere, either at ambient
or elevated pressure (e.g. at least 0.1 MPa (1 bar), such as at least 0.2 MPa (2 bar)
and, preferably at least 0.3 MPa (3 bar)). Most preferably, the hydrogenation is
carried out at any pressure from 0.2 to 0.4 MPa (e.g. 0.3 to 0.4 MPa, i.e. from 3 to
4 bar), such as at about 0.2 MPa (2 bar) or, particularly,.0.35 MPa (3.5 bar)..
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96(11), 2827 (1963). Conpounds of formula IV may be
prepared by reaction of a correspondi ng conpound of

woanmwuBz7WI | , wherein R1L and D are as her ei nbef 8C®SE2006/000690

defined, with a conpound of forrmula VIII, R2-S(O) 2-L2
VIIl wherein L2 represents a |eaving group (e.g. halo,
such as chloro) and R2 is ad) herei nbefore defined, for
exanpl e under reaction conditions such as those
described in WD 02/083690. Conpounds of fornulae V, V,
MirtheY! ﬁleqlﬂzlqlrééeh!aticl)rﬁﬁdpr@ﬁéb\lﬁtch&%a duh ek @OfempRfaBurBidtPL or

commerci al’l'y avai |l abl'e, are known in the Iiterature
goovg. (etghel Opridp 20at2503009r, partpulatkys 36fCfar ahdvak suchras any

VI is descri iAo 02/ 083A/9 r Qbt ai ned b
N AR AL AR 0 o e R A S e g
£V, theOPO( Y8 abdift 380F 884yl y avail abl e starting

materi al s using appropriate reagents and reaction

conditions. As indicated above, the sulfonic acid salt

farnmul a | i f desired e, sol ated a . L
8t Brapicfoesrihaioop pEiient HeaRe tPor dt e deeation is
Bte! thef HOSEF folfinkila€lmiah BehiBolafell byHawdsed techiligles (e.g. by
particularly preferred enbodi ment of the invention,
erpisfalligptions evaporationof solvents end/pxiitratien). i.e. it is
further el aborated without its separation or renoval
fromthe solvent systemin which it was prepared.

Tohi artidugarBr prESfedogaBddineat é0theh@rst hgtt as prRCinvedtionh ¢he
inventign i s preferably perforned so as to provide a

hyirogengHon s perfoamed diredthy pruthg splfppicaciialtaftfogypda dhii.e. in
¢ 1Ot A . - d
GRabjetkp BERERRGH (Anedty WSy Briatap STCOTTAY,

15 or, particularly, 10 or 5% v/v of another organic
sol vent, Preferred sol vgnt sy,alt ens .in this enhodi ne

nt .
Crmpgenrdsaf fewmde dapiaserdanssvith tegrauss kaowg iy diose Skilled in
BESHCOGORSh NI d36erftR & b thhilonll pai@ ApplideHBRE WRFDRI028992

0 nore
and WO 02/083690, the disclosures of which are hereby incorporated by

reference.

For example, compounds of formula II may be prepared by reaction of a

compound of formula III,
| o)

3/N N\

R H 1]

wherein R? is as defined above, with a compound of formula IV,
0]
R—S—0O.__N O._4

gD\l]/R v
o]

wherein R and R? are as defined above, in an organic solvent (e.g. toluene), for

example, under conditions such as those described in WO 02/083690.



15% v/ v of another organic solvent.Wen the salt of
formula | is not isolated (as described above), the
weabosant77aystem i n which it resides nmay be conparisBkme/000690

with processes for coupling the salt of formula |l to a
nol ecul e providing a JV -substituent. In these
i nstances, the process by which the resulting
,JV' -di substituted oxabispidine is prepared (fromthe
conpound of fornula Il) is particularly efficient

RY drorol P TACARS BY rgﬁs GlshPsd pfegalteaelnpe{dcefdaﬁéet with
I'n I's respect, and accordi'ng to a second aspect
tectheucplee skemtwii rtvefibsorskiltedeire ths gt omiclieds adhpseo dessibbdrin

tpeaed qerehrry it EB L0 Gep oaf R Byttt °
V\herel n RL and D are as her ei nbef ore defined; R6

represents H, hal o, -6 al kyl, -OR9, -E—N(Rl Rl or,
5 Raggetample,nbathpaends rcépfoe@elﬂ HI —py Ao pepersdeby @ dehydrative

eth represents =0, RO

%ﬁ%@%rﬂ’?%c %O%PPX&WI%’E aryl, -E-Het1, -C(O)Ri2a,
-C(O OR12b or -C(O N(RD#h) RL3b; R10 represents H Ci -6
al kyl, -E-aryl, -E-Hetl, -C(O Rl2a,

-C(O OR12b, - S(O 2R126;" = O ] pN(R13a) R13b or

- C(NH) NH2; R11 regpresents\d, Cl-6 al kyl, -E-aryl or
-C(O R12d; R12aRoMR12d i ndfer ndent |y repVesent at
each occurrence when\used/herein, G -6 alkyl
(optionally substituted by one or nore sbstituents

sel ected from hal o, aryyand Het2), aryl, Het3, or
R12a and R12d i ndependently represent H, Rl3a and R13b

drndependedat e/%r m&&&[&ulf@{ 1 EAC IV-RiEOUELRAGRIBAEN (diS.e A4-
herein, Hor Cl-6 al ky (optlonallliqql substituted by one

rutrolmrzenessulf@ml}) lﬂ@mf@n@eth@r@p’é avifere isoas Larginbefpee defined.

10 3}?0%1%&%{ naqarr?gd &?tgtrﬁ}dgg {:%xgcﬁ@é;}? ao &)ag‘?%ﬁ%er:descnbed in
W@OE’S@JH%), (e@t irethe ipr@@Wcsﬁn@@yMuﬁmgtage@t hehelsm, stdng acid

di rect bond or Cl-4 al kyl ene;
(e.g. methanesulfonic acid), and a reaction-inert organic solvent (e.g. toluene)).

Compounds of formula III may alternatively be prepared according to, or by

15 analogy with, known techniques, such as reaction of a compound of formula VI,

0O
LT

N
R Vi
wherein L! represents a suitable leaving group (e.g. halo, such as iodo) and R’ is
as defined above, with ammonia or a protected derivative thereof (e.g.

benzylamine), for example under conditions such as those described in Chem. Ber.
20 96(11), 2827 (1963).

Compounds of formula IV may be prepared by reaction of a corresponding

compound of formula VII,
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p represents 1 or 2; A represents a direct bond, -J-,
-J-N(R14a) -, -J-S(O 2N(R14b)-5 -J-N(R14c)S(O 2- or

woelewr3ti7a which latter four groups, -J is attacns#2006/000690

t he oxabispidine ring nitrogen); B represents
-Z-{[A Q] aC(H) (R15a)}b-, -Z-[C(OQ]cN(RL5D)-,
-Z-N(R150) S(0) 2-, -Z-S(O) 28(R15d)-, -Z-S(On-, -Z-O
(in which latter six groups, Zis attached to the
carbon atom bearing R6 and R7), -N(Rl5e)-Z-,
-N(R15f) S(O) 2-Z-, -S(O@N(R159)-Zor -N(R15h)C(O O zZ-
(in which latter four(}%];gups,1 Zis attached to the R8
group); J reprﬁ%gﬂ@s ~6_alRkyl ene optVbBnal | y
interrupted by'* (O)HN(Rle)- or -N(Rl4e) S(O) 2- and/or
optionally substituted by one or nore substituents

vﬁﬁa&é}ﬁ REAnd AR aEhbreBERroNtiRl] With a SofmPpliisEITbSmeda VIIL,
Irect bond or Cl-4 kyl ene, optionally interrupted

byd-N(Réa)|S(®2-25(0M-S(0)2N(R151)-; a, b a¥lilc
' t t Qor 1 .2
SRRl LY g, DG SEEI e i 20 2

HefmHfSaC gemitan fus fbiaﬂiiﬁfee toAderHreucti6H - ndltiont ; suBi 5@ those
represents Hor, together with a single
desarihed suMEQ 02(A8A€9%Nn the R8 group (prtho- relative to
the position at which the B group is attached), Rlba
represents C2-4 al kyl ene optionally interrupted or
Cahpounds effdamulde \S,V,:Wf(]],-ll)sf TDand\Y’ E],-aﬁchl alleﬁydt)vi\:s Rbfdof, are either
represents H, Cl1-6 al kyl or, together with.a single r
capmaerpiaily « aafablen aten kngsn gnoths gtmfl’ﬁ?- Y\ér%l thei B@Paé‘g?% &of

St . _ t o .
e
Jbegings eyt coatentiandl eymthetice poecedines, is eatcondarden with dinown

FEROR LS CRCE S EN TR AN e R

and reaction conditions.

As indicated above, the sulfonic acid salt of formula I may, if desired, be isolated
and, optionally, further purified by means of techniques known to those skilled in
the art. However, in a particularly preferred embodiment of the invention, the salt
of formula I is not isolated, i.e. it is further elaborated without its separation or

removal from the solvent system in which it was prepared.

Thus, the process according to the first aspect of the invention is preferably
performed so as to provide a solution of a salt of formula I in a solvent system
consisting essentially of water, a Cs.s secondary alkyl alcohol and no more than
20% (e.g. no more than 15 or, particularly, 10 or 5%) v/v of another organic

solvent.

Preferred solvent systems in this embodiment include those described above, such
as a solvent system consisting essentially of water, isopropanol and no more than

15% v/v of another organic solvent.
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one or nore substituents selected from-0OH, cyano,
hal o, nitro, Cl-6 alkyl (optionally term nated by

woRitdjIG{™@ OR16a), d .6 al koxy, -N(Rl7a)R17b, - €COsR1066/000690

-C(O OR17d, -C(ON(RL7e)R17f, -N(R17g)C(O R1711,
-N(RL17i ) C(O N(R17j ) RL7k, -N(R17m S( O 2R16b,

-S(O 2N(R17n) R16, -S(O) 2R1G6g, -0S(O) 2R16d and/or aryl;
and an ortho-substitaent (prtho- relative to the
attachnment of B) may (i) together with Rl5a, represent

-4..al kyl ene ' LIy interrupt r A7)
el iR KR it BB ol O B e
iRblEch rie pesetes thayChe Lodlpsyiblengith BtGesded B Golupling the salt of
i ndependently represent Cl1-6 al kyl; Rl7a and R17b
forraela & he18 malseuleproyiding a N -sebstigieat- kin these ipggaepdhe process

e = H: 3l e : [ . I . =
GEREES Re elufind SSRGS blllinlifing 5 Mo (g the
dongpepad defnfdrmutae pi) esepartittlaty Ctfidemt! kyhpared do Hhe Iprbcesses
‘{}E‘é‘ﬁ? i.ndependent|y represent, at each occurrence when
efldn BiePricridtiet o t wel ve- menber ed het erocyclic

groups contai ning one or nore heteroatons sel ected
from oxygen, nitrogen and/or sul fur, which
Inghisrespect, pnd geaouding 40 e seqonid aspdct pf thelpgesentineention, dreze is
or . e substityents sel ecteed from #0..-O0OH .cyano,
mayiged fprocsss fas the MinaAione] Agomponhd of fopmpla 157 V'),
- N(R18a) R18b, - C(@®) R180, -C(O OR18d, -C(O N(R18e) R18f,
-N(R18g) C(O) R18h,] X\S(O 2N( R18i ) (R18j) and/ or
- N( R18k) S(O 2R18 Rl8a to R181 independently
represenilx(Clphé aryl or Rl8a to R18k

i ndependenhl/y rebresent 5} provided that: (a) whexn R7
repr eSen 1- d\labk ; d%t represents
-J-N(R14a)- or -J-O, Then:|| (i) does not represent
Cl alkylene or 1,1-C2-6 al kyl ene; and (ii) B does not
represent -N(R15b)-, -N(R15¢c)S(0O2-, -S(On-, -0-,

or a pharmaceutically-acceptable derivative thereof;

wherein R! and D are as hereinbefore defined;

R® represents H, halo, C¢ alkyl, -OR’, -E-N(RIO)R11 or, together with R,
represents =0;

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

R’ represents H, Cp¢ alkyl, -E-aryl, -E-Het', -C(O)R', -C(O)OR™ or
-C(O)NR PR,

R represents H, Cy.¢ alkyl, -E-aryl, -E-Het!, -C(O)R'?, -C(O)OR'® -S(O),R',
-[C(O),NRPHR™® or -CNH)NH,; |

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

R'% to R'™ independently represent, at each occurrence when used herein,
Ci.6 alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het?), aryl, Het?, or R!?® and R™ independently represent H;

R and R'" independently represent, at each occurrence when used herein, H or
C1¢ alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het4), aryl, Het’, or together represent Cs.g alkylené, optionally

interrupted by an O atom;
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-N(R15€e)-Z, -N(R15f)S(O 2-Z- or-N(R 15h)C(O O Z-; and
(b) when R2 represents -OR 9 or -EEN(R*)R1 in which E

woemeasertvs a direct bond, then: (i) A does noPCT/SE2006/000690

represent a direct bond, -J-N(Rl4a)-,

-J-S(O 2-N(R14b)- or -J-O; and (ii) B does not
represent -N(R15b)-, -N(Rl5@) S(0) 2-, -S(On-, -0-,
-N(R15e)-Z, -N(R15f)S(O2-Z- or -N(R 15h)C(O O Z-; and
(c) when A represents -J-N(R 140) S(0) 2-, then J does

e - C2- : )
A S S RIS G PR
p depBseht2 M(oR24b) -, then B does not represent -N(R15b)-,
-N(R150) S(0) 2-, -S(On-, -O, -N(Rl5e)-Z-,
-N(R15f) S(O) 2-Z- or -N(R15")C(O) O Z-; and wherein each

r r QURJINRMesS. RIS (R ¥*9gi0),-S
B YN o P2 oS IofQer
HyQh (g whiohi latter downgréeps, ¢ iaeitathedta theoxhismiding ring mterges);

I h _ s, .
Rt (s DK L AN Ao (IR S R it
SASEMLNE PY-, of-3(Bh,.er-Z-0- 63 wifgOladar six gldups, Ziseaheiedanthe
no nore than 15% v/ v .of anpsteher or gani ¢ sol vent ;

¢arbon eforHeraring &olaadiBigy -NR TedstN Oﬁ@)g@hf@ﬁ@)’zNgg%)-z-
SEN eI, T bTIAR ZIHRL T U Bl
of rdpesentsa Offwhaikent Lptiopplles attrsursted edyi RE(QENEI*)- or
-(1\? (R 43)3?5‘3’%'313/%% oggggelll?fts%bstituted by one or more substituents selected
from -OH, halo and amino;

Z represents a direct bond or Cj4 alkylene, optionally interrupted by
NR'*)S(0)z- or -S(0)NR'*)-;

a, b and c independently represent 0 or 1;

n represents 0, 1 or 2;

R to R!* independently represent, at each occurrence when used herein, H or
Ci6 alkyl;

R represents H or, together with a single ortho-substituent on the R8 group
(ortho- relative to the position at which the B group is attached), R represents
Cy4 alkylene optionally interrupted or terminated by O, S, N(H) or N(C.¢ alkyl);
R'%® represents H, Cy. alkyl or, together with a single ortho-substituent on the R®
group (ortho- relative to the position at which the B group is attached), R
represents Cp.4 alkylene;

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

Ci6 alkyl;

R® represents phenyl or pyridyl, bofh of which groups are optionally substituted by
one or more substituents selected from -OH, cyano, halo, nitro, Ci¢ alkyl
(optionally terminated by -N(H)C(O)OR'®), C.¢ alkoxy, -N(R'™R'™, -C(O)R'”,
.C(O)OR'™,  -CONRR™, NR™COR™, -NR7HCONRHRE,
NR™S(0)R!®, -S(0),NR ™R, -S(0)R'*, -0S(0),R'* and/or aryl;

e
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mesi tyl enesul fonate or halo) and R, R, R, Aand B
are as hereinbefore defined, or (b) for conpounds of

woanwuBz70 X i n which A represents C2 al kyl ene Ra@/SR2@6d00690

R together repprree;sent a =0 group, a conpound of
formula Xl, wherein R and B are as herei nbefore
defined, or (c) for conpoungs of fornmula I X in which A
represents CH and R6 represents -OH or -N(HHR 10 , a
conpound of for nul a Xll, wherein Y represents -O or

aa@ev T NN R A

ﬁ?éﬁerx wwith RF? Xlrbpresene aCyi edlkgletie | sptiohallypr@senpeedofor
vent system conprising water and a C3-5 secondary

aI kiprmisiated iy O, SAtNED opNéEesalkyl, &fl so her e naf t er

y({l&f‘?)rﬁr ? \Rfﬂh 5b' Itegfesg{t% gﬂ@%%eghe i nvention". By

I' SO tin t the salt of f ormul a
H““(twﬁm‘@hn@éyeﬁdaﬁlyaepremeqredlkm e) is not separated

Lom the,.sol vent sytemln ch,it sforrred
@eag SB m weersndenthyg rerressnt i i 1Gueof kMlatt(gr fo &%?3 @present

% ﬁ%?ﬂgé{ey re@hﬂfﬁﬂ% ifth (ﬂﬂo{o s@%h %@n@feﬁ i nJc%r{QaYrﬁHg ghg;

r organi vent) hi's respect, the tefm
R to fﬂﬁlftmdthé&nthygéprembfh&ﬁleﬁllgdxmﬂsses in which at
| east 10% (e.g. at |east 20, 30, 40, 50, 60, 70, 80,
90 or, particularly, 95% of the solvent enployed in

;23 {1k 1@&%\6§dénﬁy%@ﬁxfeée%@| d: e aEuARACELHREPHEA Hefeifi] fie-
above. "Thus, m xture of solvents carried over

tb rtemix&t—mpnbtl)ed ahﬁdmec}n:hy gound dentainingopne |9F anerieabgtgzoatoms

FReted s STebin LR oL BRRE) P Rl g e
@ﬁ%ﬁﬂ%%s@ﬂu@d' b}%ﬂ‘eo&‘}hbre shb&ith&itiseledtad B¥m'=O WD cyano,

used herein includes - | oxy groups ,su .
hotenoip, Enpreikbx s ﬁllf@ﬂén@%é andorhe- R lg)lglléb@r -G(RR'™,

-%}X(Et @52}55@@3& R e RO OB R Sler
E Sy Of,R 'S,

R!% o R jndependently represent Cy.6 alkyl, aryl or R to R!% independently

represent H;
provided that:
(a) when R’ represents H or Cy.6 alkyl; and
A represents -J-N(R*®)- or -J-O-, then:
(i) T does not represent C; alkylene or 1,1-Cy¢ alkylene; and
(i) B does not represent -NR®)-, -NRY9)S(0)-, -S(O)r, -O-,
N(RY)-Z, -NRPHS(0)-Z- or -NR"»)C(0)0-Z-; and
(b) when R? represents ~OR® or -E-N(R')R! in which E represents a direct
bond, then: ‘
(i) A does not represent a direct bond, -J-N(RM® - -J-S(0)2-NR*")- or
~J-O-; and
(i) B does mot represent -NR'®)-, -NRP)S(O)-, -S(O), -O-,
NR¥®)-Z, NRPHS(0)2-Z- or -NR*)C(0)O-Z-; and
(c) when A represents —J. -N(R14°)S(O)2-, then J does not represent C; alkylene or
1,1-Cy4 alkylene; and '
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t he oxy-group. Unless otherw se specified, aryloxy
groups may be substituted by one or nore substituents

weebwasedof rom - OH, cyano, hal o, nitro, Cl-6 aP&YISE2006/000690

Cl-6 al koxy, -N(Rd4a)Rdb, -C(O R40, -C(O OR4d,

-C(O N(Rde) Raf; -N(R4g) C(O) R4h, -N(R4i) S(O) 2R5a,

-S(O 2N(R4j) (R4k), -S(O 2Rglg and/or -0OS(O) 2R5
(wherein Rda to R4k and Rba to R5 are as herei nbefore
defined). Wen substituted, aryloxy groups are

e r B ap 14b
@Mv&ﬁ%%ﬁ%%@ﬁ%%%?N%%MB
gr oﬂ@és hh’ﬁtrep“fw:nbeN(RH?)l-,onIG(RIF%)Sda)g-e Soke e@nt{N(

1 tqQ_4  heteroatons %JQC?Q&ed fr t he group oxygen

ni trI}B@%n %Q&T%T(’%‘m( I QZn ich the total nunber

Q t nall

Db IR YRR, DR ol spinaly
mmyﬂhmdfully saturated, wholly aromatic, partly -
aromati c and/ or bicyclic i n character. Fbterocyclic
groups that may be nentioned include
‘L,hlggggcgggqjog{p% &s:2] octanyl , benzi m dazol yl,

benzi soxazol yl, benzodi oxanyl, benzodi oxepanyl,

benzodi oxol yI , benzofuranyl benzof urazanyl ,

e3P Y o1

benzopyr azol benzo[e]pyrlnldlne 2,1, 3-
benzot hi adi ago| yl , benzot hi azol yl, benzot hi enyl ,
benzotri azg ,.\chromanyl , chronenyl, cinnolinyl,

2, 3-di hydr i M dazolyl, 2, 3- dhnmgsqbenmé[ ]furanyl
|, 3-di hydr openz c]fﬁrany , 2, 3- dlhydr6pyrrolo[2 3-
]pyrldyIR&d box al¥yd 1hexahydropyr|n1d|HyI
hydant oi nyl , |n1d£%olyl

inidazo[l,z-"]pyrldyl [h1dazo[2,3- ]t hiazol yl,

i ndol ylI , isoquinolinyl, i soxazol yl, mal ei m do,
nnrph@h@nwbﬂxwmdbiazolyl 1, 3- oxazi nanyl, oxazolyl

pht h a2| Zin eridinyl, purinyl,

pyr 3t ﬁ&? gyr%zgn%‘é ész%elf{})'leg E?/‘fe’dyl pyrim di nyl,
yrrolldlnonyl yrrolldlnyl yrrollnyl pyrrol o[ 2, 3-

] pyridyl, ryrrolo[5 IprrldyI pyrrol o[ 2, 3-c] pyridyl,

pyr iIthe presericafct Felyent systiemoransisting sesenplin pf water, a' Cs.s

2 gu‘lngoglde ?’%%148 §017ax{cfs bW alli%?er (&%ﬂ%s%nwj,agp la}Q)ther organic

enzopyrazolyl,

solvent; and

(I) without isolating it, reacting the sulfonic acid salt of formula I thereby

formed,
0O

2
H » HOSO;—R
/N N\ /N O\ 1

H D" R !

O
wherein R! and D are as hereinbefore defined
with base and

(a) acompound of formula X,



10

15

20

25

5,6,7,8-tetrahydrobenzo[ e] pyri m di ne,
t et rahydr of uranyl, tetrahydropyranyl,

Wa@ 2406836770 et r ahydr opyri dyl , PCT/SE2006/000690

1, 2, 3,4-tetrahydropyrimdinyl,
3,4,5,6-tetrahydropyrimdinyl, thbiadiazolyl,

t hi azolidinyl, thiazolyl, tiyenyl,

thieno[5,1-c]pyridyl, thiochromanyl, triazolyl,
l,3,4-triazolo[2,3- Jpyrimdinyl and the |ike.
Substituents on Het tle Het2, Het3, Het4 and Hetb5)
groups nmay, where ap iat%, be | ocated on any atom
in the ring systeRNNC i npd-"a heterogtom The point

of attachment of Het B(HetA Het2, Het3, Het4 and Het5)
gr oups y be via any atom.,n.the ring system

i ncl udi rl’%g“e{%e e rﬁﬁﬁgﬁﬁ? i RrlEgVing e o@t% RCRatey syl
on any fHSRMAANABAME! bC Hald)Jatd at®, "RY RE DI am@NB ase as
part of the ring system Het (Hetl, Het2, Het3, Het4
and Het Bpregnbelgre detigedabso be in the N or S-oxidi sed
form Pharmaceutically acceptable derivatives of the
compound of forrmula I X include salts and sol vates.

Sal {1 WHbCEniFnES ofEhtnh N EX ih RElisHIA Rpiederas @), tallglene and
salts. Pharmaceutically acceptable derivatives of the
conpoundé aofl R degathes representd=Orgrpun & cogpopnsbof formula XI,
oxabi spi di ne or (when represents pyridyl) pyridyl

ni trogens, G -4 alkyl aternary ammonium salts and

N- oxi des, provid \Lhaﬂﬂwggﬁ a N-oxideg is present: (a)
no Het (Hetl, Het2, Pet3, Het4 and Het5) group

cont ai ns .an .un@xi di sed Sato nd b) n does not

b ese AT RG AR B Ao BERILe R TEF O Pr ot or r od
conmpounds of fornula | X include those in. which: Rl
represents G -6 alkyl, particularly saturated G -6

al ky¢);, Réor epmpeentssofHfortmla IXGn- hishki| represrgs CHp and R°
- N( H) RLO herwi.th R7 ~0:, R7
reét%seﬁﬂgéﬁm%gggi8$ﬁyﬁbgr:afgéggr ?ﬁﬁﬁﬁwﬂﬁ%?ﬁ

represents =0; RO repr%nts H Cl1-6 al kyl,
-E-(ortionally substitued phenyl) or-E-Het 1;
( y subgti phenyl) or

B R

wherein Y represents -O- or NRY- and R®, R®, R' and B are as

hereinbefore defined,

wherein the reaction with the compound of formula X, XI or XII is carried
out in the presence of a solvent system comprising water and a Css
secondary alkyl alcohol,

which process is also hereinafter referred to as “the process of the invention”.

By “without isolating”, we mean that the salt of formula I (which acts as an

“intermediate) is not separated from the solvent system in which it is formed (i.e.

the system consisting essentially of water, a Cy_s secondary alkyl alcohol and no

more than 15% v/v of another organic solvent).
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R10 represents H, Cl-6 al kyl, -E-(optionally
substituted phenyl), -C(ORl2a, -C(O OR12b, S(O 2R120

wo i) IBi{RL3a) RL3b or - C(NH)NH2; Rl2a to R12c PCT/SE2006/000690

i ndependently represent Cl1-6 al kyl, or Rl2a represents
H, Rl13a and R13b independently represent H or Cl-4

al kyl; E represents, at each8occurrence when used
herein, a direct bond or Cl-2 al kyl ene; A represents
-J-, -J-N(R1l4a)- or -J-O; B represents -Z-,

InZ thit Fé‘sﬁéx)t, the -tZms( (D)ﬁhoutorso]raﬁngﬁz cncbn[;ﬁpieeS}EMeSSG.@Jthwh at

el O 6 meas o i et or e 20 B pitondart SSpAAT e
EbH‘/éH% reREO e 19%132(1) BYovERI SR éumg%naﬂd QfplBYEd ﬂykte% (1D

th of "which groups are optionally substituted b
ebovm) Téus, m}mslrmxtuuemfsolsfente @tuerstdfowclrrﬁ'mylatﬂp (I}@Ioae nmytpromde

gik() af};eé%)bs, %‘f?ﬁ) easo Kfr&fy%%@( eﬁlcélO%Rl tg&@b above (i.e. the

53R SENéH c&iapﬁmﬁ% IakerBhd @ d;Q sﬁ&ﬂh’y‘ﬁ%ﬂ%&ﬁﬁ Hly
en use

represent, at each occurrence herein, H or
Cl-4 al kyl; Hetl to Het5 are optionally substi t ut ed by

n |l ec Fom =0 yano

RAF 4867, O 5L 504 i SRR L RenGy P, sch o
plﬁ(n@)(ﬁ rkPhtharg fﬁ(o@rﬁgﬂz g6d e, tFor Bﬂ&dmidﬂiﬁ@@@fl&iﬁibt |layyloxy
represent H Cl-4 alkyl or aryl; R represents
gl(oms erredotsthemﬁres%ghthteéhﬁ st the roleghle vi fhedRyatom of

?s%r lgde unl ess otherw se stated, one or nore
subs uents selected from cyano, haI o, nitro, Cl-4
al kyl and Cl-4 al koxy. Further preferred conpounds of

I X i ncl uyde thaose in which:
aness o r%r(lse specli‘ ed, aryloxy groups may be substituted by one or more

substituents selected from -OH, cyano, halo, nitro, C;¢ alkyl, Ci¢ alkoxy,

NR*™R®,  -C(OR*, -CO)ORY, -CONR™RY, -NR*COR™

NR*S(0),R™, -S(0):NRHY)(R™), -S(0),R* and/or -OS(0),R*, (wherein R* to
* and R*® to R™ are as hereinbefore defined). When substituted, aryloxy groups
are preferably substituted by between one and three substituents.

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* and Het®) groups may be fully saturated,
wholly aromatic, partly aromatic and/or bicyclic in character. Heterocyclic groups
that may be mentioned include 1-azabicyclo[2.2.2]octanyl, benzimidazolyl,
benzisoxazolyl, benzodioxanyl, benzodioxepanyl, benzodioxolyl, benzofuranyl,
benzofurazanyl, benzemorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazinonyl,
benzoxazolidinyl, benzoxazolyl, benzopyrazolyl, benzo[e]pyrimidine, 2,1;3-
benzothiadiazolyl, benzothiazolyl, benzothienyl, benzotriazolyl, chromanyl,
chromenyl, cinnolinyl, 2,3-dihydrobenzimidazolyl, 2,3-dihydrobenzo[b]furanyl,
1,3-dihydrobenzo[c]furanyl, 2,3-dihydropyrrolo[2,3-b]pyridyl, dioxanyl, furanyl,
hexahydropyrimidinyl, = hydantoinyl, ~ imidazolyl, = imidazo[1,2-a]pyridyl,
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Rl represents C3- alkyl, particularly saturated C
al kyl; R6 represents H, nethyl, -OR9 or -N(H) R10; R7

woemeasertos H or nethyl; RO represents H, G 2prairkyo06m00690

phenyl (which phenyl group is optionally substituted
by one or nore substituents selected fromcyano and
Cl- al koxy); R10 representqg9H, C1-2 alkyl, phenyl
(whi ch phenyl group is optionally substituted by one
or nore substituents selected fromcyano, halo, nitro,

i 1- oxy R1

GBS, B o htay.  ieimico

rﬁﬂxpﬁolaiyk,y loxadiazadyly elsokazilihyl, axmbé n @hﬂﬁlazwi epataginyl,
presen

R15 Z-S( O 2-
‘?ﬂdmﬁét i )r@EP@Qe nP aﬁ‘ﬁ’f dﬁYYB&PIY&h dry?wrp}gﬁmdmyl
ﬂgfﬁfg‘he{noay yh%h@ia 1, ONFido¥in§u b il 29-Ayyane, t fyrkdlbpsel-

stltuent sel'ectéd fromcyano, nitro, Cl al koxy

Bi'bim@ﬂl,d pyiol 5B QJEid3], Merol r@lmZ@ileYh e@lmdmﬁbuﬁdﬁ)l@fyl

Lt 43 by e RE O B TRy Bt Rpbhazoty,
38, mg"@ﬁmbwo’@éﬂ%[@ pyinf@ingy Ofé&al@fdrm&@ Ubstbiriii it S ranyl,

sel ected from c%'ano and C1-2 al koxy); 0 re esents

I, 5 $htetrghydremiri h?}l | 12,3 dpfstrahydrenyrisidianh or3,
RSB i Sk b AR s v,

thbchomdR91, Hepoba ens 4-tHhey[2, Sbipstitidingidndyheliano i n

the oriho- and/or, in particular, the r-position
relative to B. Particularly preferred conpounds of

ét%s%eﬂtsl & 11& !('ﬁ&l, 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® and Het’) groups may be |

via any atom in the ring 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* and Het®) groups may also be in the N- or S-oxidised

form.

Pharmaceutically acceptable derivatives of the compound of formula IX include

salts and solvates. Salts which may be mentioned include acid addition salts.

~ Pharmaceutically acceptable derivatives of the compounds of formula IX also

include, at the oxabispidine or (when R® represents pyridyl) pyridyl nitrogens, C;4

alkyl quaternary ammonium salts and N-oxides, provided that when a N-oxide is

present:

(a) no Het (Het!, Het?, Het’, Het* and Het’) group contains an unoxidised S-
atom; and/or

(b) ndoes not represent 0 when B represents -Z-S(O)y-.

Preferred compounds of formula IX include those in which:
R! represents Cy.¢ alkyl, particularly saturated C,.¢ alkyl;
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Rl represents tert-butyl; R6 represents Hor -OH R7
represents H A represents CH2; B represents -Z-,

weoezetd(iB770or -Z-O; Z represents a direct bondPOT/SER002000690

al kyl ene; R represents r-cyanophenyl . Especially
preferred conmpounds of formula I X include those in
whi ch the structural fragmept of fornula I Xa,
represents: icularly In a further enbodi nent of the
i nvention, conpounds of formula I X that may be

e : 7
aRpleRRRoF Bl €5 SI9RT OO P8 f@?%?é?%@?‘ Ecpresents
=r@;presents H or O—| R7 represents H A represents CH

Bre re ntsadlrect bond or
RLrpregtit, Cne s gt e SR e et s hheny)
I@"&Qﬁx‘ebérﬁ'é gdcby alfcyfi DQ—(b}%hothﬁy Rﬁ{sﬁfuﬁ?éasﬂﬂehﬂ!)‘ of LEJ}Pétll ve to
and optlona V substi t uted | uoro in the e
R “eppeseits | Hn Crelabityily eEt(optB)nally nsubeﬂﬂatqdo pheryl) hiG{O)R

IR BB R e ke T MBI hose 1 n
R @mlgﬁﬁd@eh%ﬁ#'rr@ﬁreéérﬁm AlkyDbr R&*® faprésents H;

| Xa, r epresent s specific conpounds of formula IX

R Frean bl@éepﬁéld@mbw@ﬁrqseré%@ré?u alkyl;

E represents, at each occurrence when used herein, a direct bond or C; ., alkylene;
A represents -J-, -J-NR'?)- or -J-O-;

B represents -Z-, -Z-N(RISb)-, -Z-S(0)y~ or -Z-0-;

J represents C;4 alkylene;

Z represents a direct bond or C;; alkylene;

R and R independently represent H or Cy4 alkyl;

n represents O or 2;

R* represents phenyl or pyridyl, both of which groups are optionally substituted by
one or more substituents selected from cyano, halo, nitro, C,.¢ alkyl, Cy.¢ alkoxy,
-NH,, -C(ON®R9)RE -NR!"®)C(O)R™ and -NR'™)S(0),-R'";

RI6® represents C;.3 alkyl

R to R'™ independently represent, at each occurrence when used herein, H or
C14 alkyl;

Het' to Het’ are optionally substituted by one or more substituents selected from
=0, cyano, halo, nitro, Cyi4 alkyl, Cp4 alkoxy, -NR®R'™® -C(O)R¥® and
C(O)OR™¢,

R to R'® independently represent H, C1.4 alkyl or aryl;

R represents -(CHz)z-;

optional substituents on aryl and aryloxy groups, are unless otherwise stated, one

or more substituents selected from cyano, halo, nitro, C;4 alkyl and C;.4 alkoxy.

Further preferred compounds of formula IX include those in which:
R! represents Cs.s alkyl, particularly saturated C, alkyl;
R® represents H, methyl, -OR? or -N(H)RY;
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er -butyl
2-{7-[(2"9S)-3-(4-cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa-

wGOadbetizzzzabi cycl o[ 3. 3. 1] non- 3-yl } et hyl car banmaPeT/SE2006/000690

-butyl (2-

{7-[2-(4-cyano- 2-fl uorophenoxy) et hyl ] - 9- oxa- 3, 7-di azab

icyclo- [3.3.1]non-3-yl}et il )carbamate; r -butyl

(3-{7-[3-(4-cyanophenoxy) propyl ]-9-oxa- 3, 7-di azabi cycl

0[3 3. 1] non-3- yl}propyl)carbamate, and salts and/or
gﬁk&ﬁshﬂﬁ%ﬁﬁﬁl.VVth respect to the process

acc

rding to the Second aspect of the invention,
Rt eepmserssiHs &) 5 slkyt of pirenyl @which pheoyligteup kroepsiogally sibgtituted

her ei nbef or re t.to the ording to

%%nercfre%?regewg&ena%sefﬁ‘%gﬁ TR G bl Ees for t he
'I‘g@*e%tbr B, Ceoh&en &)héﬂ}ﬂt(ﬁ'ﬂlché}jh@n%ﬂygibtqg Bn@jtioaslly substituted

conditions for step ( bove i nc hose deflne

lmseloep rfiseoree SWSflﬁleﬂ@siﬁé%#edt forheygopdalys mbeofak ridkloand
12 _Qf m¥ent i on. As st ated above, the
PR Bl

ven m enpl o I'n step (I1) above conprises

RAt gid RiTYindegandntberprdattyC alakiyil; al cohol . Preferred
sol vent systens for step (I1) include those that
GW@@@@W%QW of water, a C3-5 secondary al kyl

B:6808hi294 DOIDRS. LPa%o 0% /(€. 9. no mre than

par't % v/Vv) of anot her organic
RU Fm@mﬁemﬁﬁg@ﬂndhyblvents that may be nmentioned in

his res ect .i.ncl yde .t ni c sol vents.menti

D SPEsaRtE Ry T G DE Eheh VHEh LGt BouD S SR Ststipel by one
tfo' rtﬁlteeam%eﬁ{s sBRcielY &Rt Wand) RAES,T €YLan&RYy Vet and
th be nentioned is tol uené. Thdse skllled in the

eN‘(H)ﬁ(O)IzCH;;pr eciate that, in the instances where R3 in
the salt of formula Il is benzyl, toluene is a product
of the hydrogenation of step (lI) above, (and hence nay

bet rﬁb&sﬁéﬁme&‘ cé 1§k Ve firmakshemcRaE fHoRE ilPWaIcht 0 St ep
éél) above her, ywhen the organic solvent is an

ctQ@reS@Iﬁ-&) @R DI éﬂH)R the art will appreciate that
%presgafgh (ir r&ﬁ ély%koptpo%af]}? lé{lﬁs%ﬂtﬁtéf %y( S BAUIdk YoRfudhts

selected from cyano and C,.; alkoxy);

R represents H, phenyl (optionally substituted by one or more cyano groups) or -
C(0)O-Cy.5 alkyl;

A represents C;3 alkylene;

B represents -Z-, -Z-N(H)-, -Z-S(O),- or -Z-O-;

R® represents phenyl substituted by cyano in the ortho- and/or, in particular, the
para-position relative to B.

Particularly preferred compounds of formula IX include:

R! represents tert-butyl;

R® represents H or -OH;

R’ represents H;

A represents CHp;

B represents -Z-~, -Z-N(H)- or -Z-O-;

Z represents a direct bond or Ci.» alkylene;

R® represents para-cyanophenyl.



10

15

20

woebwrig777or at the sane tinme as,

those nentioned below with respect to the process
according to the second aspect of the invention)

Is reacted with the conpound of formula X, Xl or XI.
When a catalyst is enployed in the hydrogenation of
step (1), then the m xture 2Zbtained after step (I) is
substantially conplete is preferably filtered to
renmove the catalyst, before that mi xture is enpl oyed
Ejsllpéﬁﬁltl)b ?)bréi‘%rr%& eRpduhd@ RV ormuila T8 BicRIder these tilakhhete
.e. reaction between the salt of formula
hmﬂﬁhgnmohﬂﬁbnﬁm@ﬂxhornula X, Xl or X, is
initiated by addition_of tpe salt of formula I
(dissolved in the sol t systen1nﬁﬁ%loned above with
respect to the prqz SS %flng t he first aspect
of the invention) to B m xAUre of base and the
compound of forrmula X, XI or XI . In this enbodi nent,
epesadspound of fornmula X, XI or Xl is preferably
pre-m xed (e.g._as a solvent-free solid or oil) wth
base. I n an altgf na\i ve odi t, reaction between

the salt nd thefconpound of fornula X
Xl or X, is ivwH by additign of the cenpound of
formula X, Xl AII to a mxture of base and the salt
of formul ol vent system

menti oned respect to th cordlng
to the first aspeet of the. |nvent|§ﬁ@'%%§8aaﬁg

enpl oyed in t ormof a solid or, preferably, |n t he
formof an : & base may be an al kal i
nmetal hyd e, | kal ig gt hydroxi de
and/or, partic y, an ath¢ll néta carbonate (e.qg.
potassiun1carbo-. , particularly, sodium

car bonat e) bcﬁ_se\eyﬂ%ed is in the form of

an aqueou@“%o tthen t:he larity is in the range
0.1 to 5M prefe .oly betmqﬁm 0.1°and 3M such as

about 0.3 M The quantity of base enployed is
preferably sufficient to neutralise the salt of

formula | (i.e. liberate the corresgondlng neutra

JET) ﬁgﬁghegﬁ@’ oqlqneﬁié@%@gépyen(c@pgqommm s of formula IX that may be

mentioned include those in which

R! represents zert-butyl;

D represents -(CH3)2- or -(CHy)s3-;

R® represents H or -OH,;

R’ represents H;

A represents CHy;

B represents -Z-O-;

Z represents a direct bond or Cy.; alkylene (e.g. CHy);

R® represents phenyl substituted by cyano in the para-position (relative to B) and
optionally substituted by fluoro in the ortho-position (relative to B).

In relation to this further embodiment of the invention, compounds of formula IX
that may be mentioned include those in which the structural fragment of formula
IXa,

the salt of fecmSE2006/000690
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reaction with a conpound of fornmula X), to neutralise
any acid that may be generated by the reaction of step

wORkbge/1above. Thus, where base is required onlyPCD/SE2006/000690

neutralise the salt of formula I, the quantity

enpl oyed shoul d be at | east equinolar to the quantity
of the salt of fornmula | enPdoyed. Further, where base
is required to neutralise the salt of forrmula I and
acid generated during the reaction of step (11) above,
then the quantity enplgiye Bshould represent at | east

two nol ar equi val engs C to thgquantity of the
salt of formula I en a di basi ¢ conpound
(e. g potaSS|un1carbo ate particul arly, sodium

&@ ﬂgte) i s enpl oyed as a base then the
ol chionetric ratio of base to the conpound of

formula | is in the raRge 2:1 to 1.5, preferably
between 1:1 and 1: guch as 1:2 or thereabouts. The

reaction of step ﬁkevLsag?eferably bet ween a
salt of formNG conpou of formula XliI. In
et arly preferred,conmpounds

this respect, part
=OX|ranylnethoxy)benzonltrlle
enzonltrlle In
he i nventi reactlon of

of formula Xl I incl

such as 4-[(

anot her errboj\f(}re

step (I1) is betweEn salt of forrrul anda
conmpound of fornmnu Cbnpounds of forrmula X that may
be menti oned | de those in which R6
to R8, A and S ned above argqj h% d epresents
mesi tyl enesul fonate—of, partig@jarly, tTo ate or halo
(e.g. brono). Specjfic conpounds of fornula X that may

be menti oned | cllo A (
n%mm

br onoet hoxy) -
2- (4-cyano- 2- fI uor pfenoxy) et lqyp{ t ol uene- 4- sul f onat e.

When a conpound of fornmula XIl is enployed in the
reaction of step (I1) above, then the stoichionetric
gtl o of _the conpound of fornula t he corrpound of
T 1fig gompoungds phigrmylad& tbatzn%bezmsntlwéﬁncdg :1 or

LhRpaghey igs?@a(gtdﬁ{ﬂoﬂeﬁ&;l) 2 RORA 120k Mdzd
b1cyclo[3 3. l]non- -yl}ethylcarbamate,

tert-butyl (2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)carbamate; |

tert-butyl (3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)carbamate,

and salts and/or solvates thereof.

With respect to the process according to the second aspect of the invention,
preferred salts of formula II include those defined hereinbefore with respect to the

process according to the first aspect of the invention.

Preferences for the temperature, solvent system, and hydrogenation conditions for

step (I) above include those defined hereinbefore with respect to the process

.according to the first aspect of the invention.
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tenperature or, preferably, at el evated tenperature,
such as at any tenperature from30 to 1200C (e.g. from

woQotet1317700C) . When the C3-5 secondary al kyl aPcoisako006/000690

enpl oyed as part of the solvent systemformstep (I1)
above is isopropanol, then the reaction is preferably -
perfornmed at about 78C. Wemn reacti on between the salt
of formula I and the conpound of fornula X, XI or XlI
is substantially conplete, then the conpound of

A9 Eﬂ}é'gaabwe,@{ Sa@eﬁt%glt,@fngéy}n@g%étﬁf% sgé i gpeabggé LOWhAs water

pr ocedure: r enov
audhsCansdcahdary alklyl alcohdle Padfemibédleent sygpamefur sp ([ énclude

ol vent stem ddition of an _or [ I t
%ﬁ%ﬁ' t%efscq%@f g%flﬁfﬂi@vﬁtwé%% &8s éaonéwgﬁgr@ ékﬁg?l\éaef}%t@ more
@egb 69, APy (LB A6reRbad 1l 0Q: SRR Qi1 AB), $OW/v ft-‘zﬁg)ﬂ{br organic

aqueous s tion of basé; (d) extraction o

sbvgpound of fornmula | fromthe resulting organic phase
into an aqueous solution of acid; (e) basification of
the resulting aqueous, acidic phase and extraction of

ORRANROBRONS Bt Ay b FndntibAd iR Ahid! feofret iifciodd RN brganic
that is inmmscible with concentrated agueous sodi um
sfhveoty mentsasiedtaboye withdegpeyt te thespracess ageqréimedndhe first aspect

iselation of the. conpound formula | ..f t.hat

4 By Pliofo 4 @i SO SRene et B s Tyopbhs Bffene. Those
SOMEE aecart Naill, aphhesife aRAS BPTHeainttahtesskBES K'an the dl) of
above, separation of immscible solvent phase

foamulapll 4% benzyl, dolupneis RDdueAL %py@@gmnﬁf@m (1) above,
Cobe e
ﬁ"%{é Ihglgceplg%f %\ér)éreljg%éﬁz Hé@r%%?lété Uc& %é%i%ége& rikgfwbﬁ %)r (Igtbd %%)'

el evated tenperature (e.g. between 25 and 1100C).

Exanpl es of non water-niscible organj.c,solvents_that .
B Bt RN oLy ()b 9SS PRUPL UG AL Y Ligibpreciate

glla{;ﬁ%/ P&g?ﬁi}fnéeﬁ%rb@ﬁeﬂaﬁgd' Gyaldavion & 8E%; s&ibas one of

those mentioned below with respect to the process according to the second aspect
of the invention) before, or at the same time as, the salt of formula I is reacted

with the compound of formula X, XT or XII.

When a catalyst is employed in the hydrogenation of step (I), then the mixture
obtained after step (I) is substantially complete is preferably filtered to remove the

catalyst, before that mixture is employed directly in step (II) above.

It is preferred that step (I) above, i.e. reaction between the salt of formula I and
the compound of formula X, XI or XII, is initiated by addition of the salt of
formula I (dissolved in the solvent system mentioned above with respect to the
process according to the first aspect of the invention) to a mixture of base and the
compoﬁnd of formula X, XI or XII. In this embodiment, ‘the compound of
formula X, XI or XII is preferably pre-mixed (e.g. as a solvent-free solid or oil)

with base.
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and diisopropyl ether), Cl-6 al kyl acetates (such as
Cl 4 alkyl acetates, e.g. ethyl acetate), chlorinated

waypdiecaszr7bons (e.g. chlorinated Cl-4 al kanes SBCH/SE2006/000690

di chl or onet hane, chl orof orm and carbon tetrachl ori de),
hexane, petroleumether, and an aromatic hydrocarbon,
such as benzene and nono-, 28 - or tri-al kyl benzenes
(e.g. nmesitylene, xylene, or toluene). Preferred
organi ¢ solvents that may be enpl oyed include aronmatic

BOhy %ﬁ&@aﬁ @mbBERIRE CredbtionP Bétivebt Y kit oF GbHEMER)T 8l the
di (& alkyl) ethers (‘e.qg. diisopropyl et herf) Such

emyaind of dbrnawle Xl ob X1k ripnstiaied by adfisionfkthe sompound of

| . The skill i || . .
S BRoxh STRE] Bt bRty in =i pRoi) bl L Gigsotypd in
theablvehesystdd) miBioRe ARNE eFitietsiet b Brfbeesaatcadihgto the

step (a), in the event that the organic sol vent
Brspheppelcpldhe ingyntidve has a boiling point that is

hi gher than that of the solvent system enployed in the
process of the invention (i.e. the m xture conpri sing

Badectanivd eanflcydd meihefoan wial solid @& padfabdly, Eothe form of an
exanpl e, when _a mxture of water an%yi sopr op%nol IS

aaHsPBy adution. T Rsearaysbeom k! mtad My sliggen RebpRAtaeealkali
IrfuE TRURE flodt, PRrclar ool Bl R e, Hbtaseiym

carkénateoppartiatlerly asodivns opbapds)ol . Exanpl es of aqueous

bases that may be enployed in step (c) above include
al kali netal hydroxides (e.g. sodi um hydroxide).

WARRI RO bie tehfIayel 16 34 R fofth RRAUGhedR XoREBiIoRSLER iR oRbity

as to renmove nesitylenesulfonic acid fromthe product
isiin thermngd 0.1 it 5 MLafreferably bétaeert Bié and BdMemeh ey ebbuit .3 M.
step (d) above is a weak and/or a watersol ubl e acid,
particularly both a weak and wat er-sol uble acid. The

TBE uanBlor baBd ShpiRilel ik §raveiadly swiglentuseHeltRiigé the salt of
i ncl'udes” references 'to aci ds that have a sol ubili t%/ in
S

foamata bfi.e1libagatathereorraspendipginentiskamines asdiribaedepsaya{eg. yor
RS} 80, 2o SPGB EIAPIlr %8 e B
g@erdied b tel ref@idni oTGtepd(El) aBo 0 XPhuisC whededasS14GBqiged only to
neutralise the salt of formula I, the quantity employed should be at least equimolar
to the quantity of the salt of formula I employed. Further, where base is required
to neutrélise the salt of formula I and acid generated during the reaction of step
(II) above, then the quantity employed should represent at least two molar

equivalents compared to the quantity of the salt of formula I employed.

When a dibasic compound (e.g. potassium carbonate or, particularly, sodium
carbonate) is employed as a base, then the stoichiometric ratio of base to the
compound of formula I is in the range 2:1 to 1:5, preferably between 1:1 and 1:3,

such as 1:2 or thereabouts.

The reaction of step (II) above is preferably between a salt of formula I and a

compound of formula XII. In this respect, particularly preferred compounds of
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weubdeiisTemt to extract substantially all
conpound of forrmula | fromthe organic phase into the . _._.

acetic or, particularly, citric acid. The quantity of
acid enployed in step (d) above is preferably

aqueous, acidic phase (e.g. a quantity that is

equi nolar to the quantity opgthe conpound of formula
). In this manner, the extraction of step (d) may be
enployed to renove non-basic inpurities. Alcoholic

et e G R bl
setoxybenzdniiviéd. | ncl ude 4- net hyl - 2- pent anol ,

n- but anol , s-butanol and n-hexanol . By "concentrated
aqueous sodi um chl oride solution"” we include

AR CRHoln &R ¥ m&ﬂféerﬁfonsﬂfé'r%@tl%ﬁl ?rs’c gQIID i E\@ﬁv@én a salt
t hat have between 5 and 35 10

pﬁfownla Icam]gl Na@tné’ogméoﬁfo}’mn@XI §ampotmdsfof§cpmpﬂ:{ f()th@mg%ebe
Rt S et e Bobe b B FCud ReB il o S lekifea

%miecsyla@repz@s@ﬁmbmnwn&nuﬁ ol ﬁ@ﬁctﬂh{rlﬁQ@éyilit@ ok h@lo (e.g
solution to, for exanple, ambi ent” t enperat ure,

Broya) e rRseidic noapPrRdA altforguiRGE thal weay nmn@meﬂwnﬂ@de 4-(2-
%%%%a@h%xg 3%}31%}01) F%&ﬁ!?ﬁé H‘g[]fnélsa dfilr@‘:%%g% ;’%‘ ﬂﬁkﬁg@{r’e)nxg%thyl

bﬂu@ﬂdgdﬂﬂma&he al coholic solution to encourage

crystallisation of the conpound of fornula I X. In an
al ternative enbodi nent, the corrpound of formula I X may

SSPh ISR 14 L L Ry e @ v

thentthe tstoichidihetric oatio ufi theotorhpoummd| of formnlat tacthd compound of
the presence of a, suitable solvent

M%g&”%ﬁﬁ”&? o Lonehat 14 g e %Pgtspropw

acetate, ethanol, or a m xture thereof). Particular

acid addition salts that nay be nentioned incl ude
Ryahtiobrwith theawinpoand of foramda X, Xlawi Xl sedyt wke Plage at ambient

%r&%%um § é@rafpﬁeg'é%l%t al { I}\efétﬁﬁ%/rgberatlu?eo S%E:I? as a¥ any temperature
from 30 to 120°C (e.g. from 60 to 110°C). When the C;.5 secondary alkyl alcohol

employed as part of the solvent system form step (II) above is isopropanol, then

the reaction is preferably performed at about 78°C.
When reaction between the salt of formula I and the compound of formula X, XI
or XII is substantially complete, then the compound of formula IX may be isolated

by way of the following procedure:

(a) removal, by distillation, of substantially all of the alcoholic component of the

solvent system,;

(b) addition of an organic solvent that is immiscible with water;

of t heCT/SE2006/000690
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weurals/1as770 hose descri bed herei nafter.

fornmula XII, as herein

person, such as filtration, washing with sol vent and
evaporation of solvent, for exanple under conditions

if desired, be further purified using techniques known
to the skilled person, such as those described herein.
As nentioned above, the comyounds of formnulae X, Xl
and XIl may be pre-m xed with base before they are

reacted with a salt of formula |. Such pre-m xing
@] OBiifieg &b 5o 26 VBRIRH gvg%%g{  eagt b%amé%manggfthems@&ous

may stlaetiombf basted sinply by filtering, directly into

the m xture of base and conpound of fornula X, Xl or

XI'l, the solutionobtained after the process according

@? Eﬂ?aétloﬁsc;f 88 R8RIpoRhd bh oYL Nt R ﬂ'ﬂ@?esﬁﬁi%? organic phase
erfornmed. This mnimses the quantity of solvents and
nunirgo anfaquesss edlstiormgidcidid to ef fect both of the

hydr ogenati on and coupling steps. As al so nenti oned

above, it is preferred that coupling takes place

¢é t%ﬁﬂcétfbﬁ 68 ke Qefsuftﬁgn&du@oﬁs el éﬁh@i&’@ﬂ}m @x@hction of the

efore define Furt her,
pr etempeendaf dermuie Luate awakeobelic splventothet &t immissible with

Thus ordin f _t:he i nventi on,
(feggrateg aqlgeeglgggdrhﬁlﬁtch?oéﬁ %%ﬁ@?’lg |ar11lgyi essentially of:

t hefd provi
(1) an aqueous solution of base; and (2) a conpound of
fornula Xl'l, as_hereinbefore defined, In respect

thi srtapésationend welafiay ehthe sampgred of formale Ifem thag alsa%@w

andsglg,g compound of formula XII are as defined above.
In partlcular it is preferred that the base is an
al kali nmetal carbonate (such as sodi um carbonate) and

h d of f la Xl
iRz s s msats aF avisee appopritia sl @) to
ébobe%giafa of BPYIARLIBRXLIRRNBIORE i) fike bltlgSS Ot herwi se

state en nol ar equival e ts and stoichionetric
rati os are quoted herein with respect to acids and

B1s§ﬁeslt1ons ﬁst%ng m%lertg]ken u%ngfthea\%or —upa&ge, for example, step (a)
above) may be performed under reduced pressure and/or at elevated temperature

(e.g. between 25 and 110°C).

Examples of non water-miscible organic solvents that may be employed at step (b)
above include di(Cy.¢ alkyl) ethers (such as di(C;4 alkyl) ethers, e.g. diethyl ether
and diisopropyl ether), Ci alkyl acetates (such as C;4 alkyl acetates, e.g. ethyl
acetate), chlorinated hydrocarbons (e.g. chlorinated C;4 alkanes such as
diuhloromethane, chloroform and carbon tetrachloride), hexane, petroleum ether,
and an aromatic hydrocarbon, such as benzene and mono-, di- or tri-alkylbenzenes
(e.g. mesitylene, xylene, or toluene). Preferred organic solvents that may be
employed include aromatic solvents (e.g. benzene or, particularly, toluene) and
di(Cy4 alkjtl) ethers (e.g. diisopropyl ether). Such organic solvents may be

employed in the work-up at elevated temperature.

The pr odBCT/SEENPE/000690
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bases that provide or accept only one nole of hydrogen
ions per nole of acid or base, respectively. The use

woRowaBdgo and bases having the ability to donaPeT/E2006/000690

accept nore than one nole of hydrogen ions is

contenpl ated and requires correspondi ng recal cul ati on
of the quoted nol ar equival 8hts and stoichionetric
rati os. Thus, for exanple, where the acid enployed is
di protic, then onIy hal f the nolar equivalents will be

T[‘ﬁél @kl[l@&i pERIPHBG f)ﬁcmﬁlaﬁsteiﬁﬁl@p Bod i(6) May @elréversed or that
ed. Siml arﬁ3 t he use of di basi c  conpo

%féP db)ymzct@ perfcwgﬂ rhoth befoye Aad ﬁﬂ@m@emwarm ahpaﬁ'fqnt yhasfthe
V\%ﬁlc s%lx}?eﬁt grggf ?X(? gt ﬁzgou n ?as &b t '&?ag ?sli%gléé(r tg%% that

sb ﬂmrsoﬁmt Systérh ethppeyedoin the Iplrocamomﬁﬂﬂe dtreerttioat(i.e.ethe anikture
conpounds of %g{nula EK may b pr%pqgﬁf fron1ceriain
BYRBISIRG yieinerd 8fCs b?‘?ﬁS’PéaIV alge st Fof cample, ywhen a
Lfkdtesk x%’c TP HSprobHol & ed ﬁxoﬂEQ 6’¢ thE ¢5J8Aian thd
Gn which R1 repres nts cer n stru tura ragnent s
tfludnerisreplolyddatnsgp (b3 apoep &readoluame majc be ddd&d@rinrttdn removal

el evant ..pt.ocesses. kna in.t e art,
R O G BTBRER) §F g B e Ut A om0 1 or mul &
I X in which RL represents different structural

fragments of fornula EXa (for exanple by anal ogy with
Ewnple@ obagmwousibases st thajyrbei almdoymlt inctepl (Cbahcefﬁnnclude alkali

2458t 87 Seiud PGB 7 Bt e lich ) s§BdS) bovo

hiay V\bé belimaidPEE @k ab edmdye txﬂée,&gleﬁksullﬂoﬁf& hdid tien ahé product
that In the processes described above, the functiona

Qﬁé@ﬁ% of reagents may be, or may need to be,

protected by protecting groups. In any event,

functional groups which it is desirable to protect

Itnie Ipmfardfwdlraom aitleraploned irSstep ed)l #boPE ¢ £olchln@nd/oP bl Feater-
faor. hydroxy .include trialkylsilyl and diaryl al kyl silyl
&0 B]Bllﬁ §101(iep@1101}1aﬂ15’g@t;1| a@yq&p&qqg&iwgqtq:ryqoluble acid.
tert-butyl di phenylsilyl or trinethylsilyl),
tetrahydropyranyl and al kyl carbonyl groups (e.g.

bt hgtin “anak, etdigt-wdutie nyid” gwhemp sied Beﬂeiraﬁhcéudnsatefaréﬂdag to

%‘é‘af E,&hg%/re aagglu 111‘|cynl(1:1I vlvjetljtgr (t)fh lemagV]rﬁE%r Fgrrxcgfteea% apKa ( oe%sgred in

water) of between 2 and 7 (preferably between 3 and 5). In this respect, preferred

water-soluble, weak acids that may be mentioned include carboxylic acids such as

acetic or, particularly, citric acid.

The quantity of acid employed in step (d) above is preferably sufficient to extract
substantially all of the compound of formula I from the organic phase into the
aqueous, acidic phase (e.g. a quantity that is equimolar to the quantity of the
compound of formula I). In this manner, the extraction of step (d) may be

employed to remove non-basic impurities.

Alcoholic solvents that are immiscible with concentrated aqueous sodium chloride
solution (and that may be employed in step (¢) above) include 4-methyl-2-

pentanol, z-butanol, s-butanol and n-hexanol.
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her ei nbefore, such as benzyl, sulfonyl (e.g.
benzenesul fonyl or 4-nitrobenzenesul fonyl), t r

weoehouieyiBory car bonyl , 9-fl uor enyhnet hoxycar bonyl POT/SE2006/000690

benzyl oxycar bonyl . The protecti on and deprotection of

functional groups may take place before or after any

of the reaction steps descrjobed herei nbef ore.

Protecting groups may be renoved in accordance with

techni ques which are well known to those skilled in

%}h @ A don®dy % udls Folt ns%flﬁt » JOEdSR fgferences to
rotecting gr ups is scrl In rotective G oups

solutiong afi somﬁihenhicn-tdleyh wateli metdhdyy: bitwitek.5 i &5.g.F10eonu2h)

Pr.ess 19739 (ﬁhd "Protective Groups in Organic

vesightpetgent o N3¢l edition, T.W Greene & P.GM Witz,

Wl ey- Interscience (1999) The process according to

the first aspect of the invention nmay have the

'ﬂmmmta]geattohalf stepdfsalove ofayfbermenfoamed by alhewitg dhelsatitiorain

h t | h
o PR SRR T PORRT comhdtRied, aF PHIGERNE o
#Evive 2\9&&1@3 %&%92 byFWobligs NERE EsolMiAL 8SS fdskas‘extnhgle ambient

addi ti onal advantage that it is capable of provid %9
tempemairc, aof. ahpteroperatiurd from ¥lotordO°C, suchzs feong a7 Go 29 i(fng

D1 ¥ Eebmnore. hareP B Rite SEBve A ne AEHOL GEGquR o
accfg)ﬁm’?téﬂtﬁg) trﬁafoﬁ@oédﬁgé Qf tﬁ@riﬂzﬂlﬁhh Xsol®iéh %O‘Eﬁ&ﬁlrage

€ second aspect e invention may
dmstaalllsattmnmf\ﬂmﬂoagmun&affmhmaﬂéﬁpounds of fornmula I|X
are, conpared to the processes described in WO
02/ 083690 and WD 2004/ 035592, prepared in higher

M & dRerAftfleDdmYRFmEM, YRY cithpditha CESRaauk nfh?nlw {séRted in
fewer steps and utilise fever reagents and sol vents.

deid additiew eadt formh ehpm embedimgnt dhalpnd additiohsalt iy &rmied by

Ottt A s A o] s blhonfl o P e ¥ o
SitgbldSolvieht fybighie(e. go dh bfgemomolw s ds QWO}@Q ab&ate] éthanol,

less tine, in a nore convenient manner, nor e

wermisiEiRereaf). nPrticgar acid addibempalisahat |nsaYéwnémthnsd include
lp}%%grgl)nm lcm? d L-tartaric acid salts.

The product that crystallises may be isolated by techniques known to the skilled
person, such as filtration, washing with solvent and evaporation of solvent, for

example under conditions such as those described hereinafter.

The product may, if desired, be further purified using techniques known to the

skilled person, such as those described herein.

As mentioned above, the compounds of formulae X, XI and XII may be pre-mixed
with base before they are reacted with a salt of formula I. Such pre-mixing
provides the advantage that reaction between the salt of formula I and the
compound of formula X, XI or XII may be initiated simply by filtering, directly
into the mixture of base and compound of formula X, XI or XII, the solution
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nore convenient (e.g. easy to handle) precursors, at a
| ower cost and/or with | ess usage and/ or wastage of

worberidai7e (i ncl udi ng reagents and sol vents) cBapPAEZ®H6/000690

to the procedures disclosed in the prior art. The term
"rel ative volune"” (rel. vol.), when used herein,

refers to the volune (in m30lilitres) per gram of
reagent enployed. "Substantially", when used herein,
may nmean at | east greater than 50% preferably greater

JoBAfkd’ tfx@ brSQARCE LR B friiefip8R%6f B thvention has been

particu greater than 99% The invention is
petforrsed. at "Ehﬁs tinimisas e \gapntity nof eelyensy andenymabaroo ivessels

rEAR B aray wioth ot B RtroBbRHER ErEh i dSiwEn 0. an

were therefore prepared by the methods described
bel ow. Preparation A
As glso meptioradoibpva-it is mselemet hehreupling tf(ke}s place between the salt

G RS2l PSS RBDGRELs PRSI 8 el AR B

prefered Bases ¢dhdchqaedustsblumions oPbdsk.uor ophenol (150 g,
1.339 nmol) in acetic acid (1300 ni). The resulting
m xture was stirred at room tenperature overni ght

0 S ' [R=¥
BRI LA OEHENR U ot i
cmgiaﬁilﬂxg:edsaryteﬂlywés washed with water and brine and then

dried over sodium sul fate. Sol vent evaporation under
reduced pressure af forded 4-brono-2-fluorophenol (210

% a8 aGudolud Yo1tion bsdsgvaa%derrpl oyed directly in the next
ep wthout furt purification. (ii)

4 Br ono- 2-f | uor o- 1 rret hoxybenzene Met hyl i odide
%Fé@%ﬂg%gﬁépﬁﬁoggﬂ%gp H@ g’f?ﬁaﬁﬁ‘.%%;ﬁeﬁorel(lzlo g,

1. 099 nol; see step (i) above) and

In respect of this aspect of the invention, preferences for the base and the

compound of formula XII are as defined above. In particular, it is preferred that

the base is an alkali metal carbonate (such as sodium carbonate) and the

compound of formula XII is 4-(oxiranylmethoxy)benzonitrile or, particularly,

4-[(28)-oxiranylmethoxy]benzonitrile.

Unless otherwise stated, when molar equivalents and stoichiometric ratios are
quoted herein with respect to acids and bases, these assume the use of acids and
bases that provide or accept only one mole of hydrogen ions per mole of acid or
base, respectively. The use of acids and bases having the ability to donate or
accept more than one mole of hydrogen ions is contemplated and requires
corresponding recalculation of the quoted molar equivalents and stoichiometric
ratios. Thus, for example, where the acid employed is diprotic, then only half the
molar equivalents will be required compared to when a monoprotic acid is
employed. Similarly, the use of a dibasic compound (e.g. Na,CO3) requirés only
half the molar quantity of base to be employed compared to what is necessary

where a monobasic compound (e.g. NaHCO3) is used, and so on.
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K2CO3 (303.92 g, 2.19 nol) in dry acetone (1.7 L).
Stirring was continued at 60C for two days under a

wai2o0601ger10 at nosphere before the reacti on m Xt UPETASES006/000690

filtered and the sol vent was concentrated under
reduced pressure. This provided 4-brono-2-fluoro-|

- met hoxybenzene (225 g) as3a liquid, which was

enpl oyed directly in the next step w thout further
purification. (iii) 3-Fluoro-4-nethoxybenzonitrile A

' of _ 4- - 2= -] .-ne 7
A, Bl PR Rald VSt L MRS R 8Tl
prepayed fiordregrthivfotiict MOmpbindsasf foirhuls X, at frdRChGcturally related
overni ght. The reaction m xture .cool ilto room .
coBmgBRdEt dios SXammles OEPDRIR PRI i FHIR Y SRR cortain

. [ I : i
stihbtal %%%tn@ﬁt@ of gﬁﬁn@ig}g@'&rﬁs’e Igr'é%éé@cﬁ Be028antk thth relevant

wat er a bri ne ver 30|ums_ulfate.
pBodessen tknewa o thet art byuthel értercedecsich pf eswspandingadonpaends of

olymm ch t ogr aphy .over Si]i el usi 3%
O AR D I ToBOreD: SEmeck Sl ool of Gpiliapator
GabledBitanaldRy tiithl tBe pRIZEAEIEbs@%hed if Mibiatidday patent afplication
3- Fl uoro- 4- hydr oxybenzonitrile BBr3 223 nm_, 0.242 nol
mwashestd O £9/33160, uBQ - U/ HOORo WO 876998 r M@ Q0694999 WO

. | ; (iii1) above) in dichloronethane
@%Oﬁ%‘dﬁsm?é%%}. rring was continued at room
tenperature overnight. Another portion of BBr3 (23 ni,
0.242 nol) was added at -78C and stirring was

I oitl; heuenpresiatedrby dhosg skilled riarthe agathat, im dfes prcesses degeribed
o . ! eT oGt
FAPESRER R FISB% el B B R TR0 I el

praeeting@supsashed with water and brine, and then dried

over sodium sul fate. Solvent evaporation under reduced
pressure gave 20 g of the sub-title conpound as a

I\%%%k%verﬁhhﬁc s 1 gﬁ%?%ﬁféhqﬂ is %%1%7361& 3 JrB&ctNRdhdShRRoxy and

out furt I'cation.
anind- Buoitaie protecyihg rdups fordlyéruzgrindludd eiakybsilghansdianylagtyl-
Sl :[g‘rjfl{pgi(é‘fgwe%%}iﬁ’iﬁﬂéﬁﬁ's' o b b amendit? o Tvets &y,
tetrahydropyranyl and alkylcarbonyl groups (e.g. methyl- and ethylcarbonyl groups).

Suitable protecting groups for amino include the amino protective groups mentioned
hereinbefore, such as benzyl, sulfonyl (e.g. benzenesulfonyl or 4-nitrobenzene-

sulfonyl), tert-butyloxycarbonyl, 9-fluorenylmethoxycarbonyl or benzyloxycarbonyl.

The protection and deprotection of functional groups may take place before or after

any of the reaction steps described hereinbefore.

Protecting groups may be removed in accordance with techniques which are well

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

The use of protecting groups is described in ‘“Protective Groups in Organic
Chemistry”, edited by J.W.F. McOmie, Plenum Press (1973), and “Protective
Groups in Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wauiz, Wiley-
Interscience (1999).
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above), anhydrous K2CO3 (40.33 g, 0.2918 nol) and
1, 2-di bronoet hane (76.8 nL, 0.8754 nol) in dry DV

w0260/ 1Bt70Was stirred at 600C for 5 days under PET/SE2006/000690

ni trogen atnosphere. The reaction mxture was filtered
through Celite(r) and the solvent was evaporated under
reduced pressure. The residfe was purified by col um
chr omat ogr aphy over silica gel, using 2% ethyl acetate
in petroleumether as eluent, to yield 21.6 g of the
Thé 1%0859'539 B?)]gaﬁ e SR hgyegtr (ﬁpcﬁ ﬁ{\)eﬁtnoﬂ?’may have the advantage
Cvano- uor opheno et hy t ol uene-4-sul fonate
MﬂERMbefE)rmu(ai Dis produced via a method that utilises fewer reagents than

PO 0 | 19 G50 SR oet el el 4E° gRFeSR: eayo
2@04-/03-5392 ”Fﬁﬁth’érﬁioi‘@?rdd&@&’hd@@@é g4llifi hab vantioe WM G is capable

4-di fl uorobenzonitrile (20 g) was added and this was

o@mn@mhngwﬂw saky oéfmuémé ugaﬁm (iedes aisplutiomén @@@chmtécrstem
SIS wARY AR A1 eSort i eledipn et s/l copyenicgs for

Qib@éqlﬁﬁtembﬁpﬁlaﬁa'ﬁlﬁ) doRglubdofMoxhulagxwas filtered and

washed with ethylene glycol (40 nL). To the filtrate
mas added water (200 nL) and di chl oronmet hane (200 ni).

Lthe cﬁe 658 Sic ﬁﬁgsﬁp a2 n&‘neggéc?h af{#{é{n{l&y aMBSve the

rate I'n®vacuo, e corpound
aiavaﬁtaga)thatmﬂhletc@nmlundis ()Eﬁ"oﬁnuja IXOQ% woaipzi)ed ﬁJI—kH\sll\/ﬁocesses

§ehetin iy O PE08 3¢9 and leqm/osgnbz,ﬁ)'}'@akéd %S;,glés and

% YEGESHBEYand util £ t
és',fl 0@%??2ﬁ$c roxyet h%n;Z Sbeenzonl§t P 1E Can ba o reasens

aretsojedd. | i sed using the followi ng procedure. To
3-fluoro-4-(2-hydroxyet hoxy)benzonitrile (4.0 g) was
added toluene (20 nL), and this m xture was heated to

Bras eveht, %%ce@éés a@éorﬂffﬂg t@ﬁfeeifdfeﬂtloﬁ achyase tlovRe antd Siethat

m xture was to cool to roomtenperature
thapatte o rfmnmlg/ 1,2@0‘(13)3 compounds of formula IX are prepared in higher

yields, in higher purity, by way of fewer steps, in less time, in a more convenient

4
J

manner, in a more convenient form (e.g. in a form that is easier to handle), from
more convenient (e.g. easy to handle) precursors, at a lower cost and/or with less
usage and/or wastage of materials (including reagents and solvents) compared to

the procedures disclosed in the prior art.

The term “relative volume” (rel. vol.), when used herein, refers to the volume (in

millilitres) per gram of reagent employed.
“Substantially”, when used herein, may mean at least greater than 50%, preferably
greater than 75%, for example greater then 95%, and particularly greater than

9%%.

The invention is illustrated, but in no way limited, by the following examples.
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Crystallisation was noticed at between 45 and 400C.
The reaction m xture was further cooled to 50C. The

woeaniBorom xture was filtered and was washed RCTIE2006/000690

toluene (5 nm). The danp solid was dried in vacuo, at
350C, to give the purified sub-title conmpound as an
off-white, crystalline solizgd (3.38 g, 85%yield).
IH NWVR (CDC|3 300 MHz) d 7.46 - 7.34 (m 2H CHar)5
7.04 (t, J 8.3 Hz5 IH, CHarCFar), 4.21 (t, J = 4.5
%hzll—SISOf oo ehi 4 Oeé—éq%ll\]): 5.1 Hz, 2H, CH2OH)5 2.09
’ﬂte(ﬂﬂﬁﬁfgom%rﬁlbdi@ﬂ‘e@ prRensutydoihstcialleangiteble} and wfeonthiceefore
To 3-fluoro-4-(2- hydroxy{)et hoxy) benzonitrile (47.6 g;
psenared ptheimethadisvleieripgd bsleded” di chl or onet hane (380
m.). To this was added triethylamne (55 nL) and then,
over approximtely sixty mnutes, a solution of
Hrgpdrmﬁmﬁﬂesul fonyl chloride (50 g) dissolved in
(38 ...V\ater (380 nL) was added to
e R e St Hile he | ayers were separated.
The Iovver (organl c) Iayer was concentrated in vacuo to
give the title conmpound as a white solid (87.9 g;
(QM-B%moRmmgl@hblj sation of the title conpound can be

PS5t v 1303500 dityed it 920 aHA AL AT R aror

B(;D!iﬂég% a%o%t}édf h@ton &flﬁﬁuaro?heﬂmqw@ged 389 ) ﬁp@deab Qcid

his m xture was heated to reflu
(@é@@mﬁd nﬁtheuysumg:;mx@we WS oftirsei att rogmy tempefq%re overnight
terial had.disss

U e 000 ke ASpLASTBR, BNyt wi
& ER6lomddiate! afld Grghie mamavdsatrashedi véth beﬁemmh bﬁ@ @ndrigkn
750C. The reaction mxture was cooled to 5

drisgh Qives sodismy sulfate: ePolveH PvRRratien Hader ipduse tPﬁ‘iﬁF“re afforded
2550 TV APIGL' HESIChibD dastPn o
kY stepntiihoet faetherchufiti@atich. g; 61. 6%

(ii) 4-Bromo-2-fluoro-1-methoxybenzene

Methyl iodide (182.1 mL, 1.319 mol) was added at 0°C to a well stirred

suspension of 4-bromo-2-fluorophenol (210 g, 1.099 mol; see step (i) above) and
K,CO; (303.92 g, 2.19 mol) in dry acetone (1.7 L). Stirring was continued at
60°C for two days under a nitrogen atmosphere before the reaction mixture was
filtered and the solvent was concentrated under reduced pressure. This provided
4-bromo-2-fluoro-1-methoxybenzene (225 g) as a liquid, which was employed

directly in the next step without further purification.

(iii) 3-Fluoro-4-methoxybenzonitrile

A mixture of 4-bromo-2-fluoro-1-methoxybenzene (107 g, 0.52 mol; see step (ii)
above), CuCN (70.4 g, 0.78 mol) in dry DMF (150 mL) was stirred at 120°C
overnight. The reaction mixture was cooled to room temperature, diluted with

water and extracted with ethyl acetate. The organic layer was washed with water
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wanaaeasetroni trile (5 nl).

Met hod 2 To 2-(4-cyano-2-fl uorophenoxy) et hyl
tol uene-4-sul fonate (10 g) was added toluene (75 nlL)

800C. At 80Q0C, all of the material had di ssol ved. The
reaction m xture was cooled to roomtenperature
(approxi mately 200C). Crystahlisation was noticed at
bet ween 55 and 50Q0C. The reaction m xture was further
cooled to 5C. The m xture was filtered, and the solid
. ) d

HRF RS s Ul 81 4SRR QuBk ST0E0ARARb P Seduces
houswe, fablogied ebyp volufrine chrbiratograpbyporen dsﬂam gl widg 3R tethyl
crystalline solid (9 90%|eld)
20%%6 & BRBolsupy ?B%‘frc?ﬁtfg?ﬁﬁy%f’é@ “fﬁ%«h é‘ﬂ’zrtl% FeReynd as a
cdif1.0) was added toluene (75 ni). Th| S m xture was
heated to 950C. At 950C, all of the material had
di ssol ved. The reaction m xture was cooled to room
&ie er at e oxi 11t.=ely 200C). Crystallisation was

' f7d 600C. The reaction m xture
BB, (28 il £10.2200h &l wa@ aBfed EU‘S?-ﬂiﬁbi‘d-w-&ﬁetH@g lfénhérﬁﬁ'ﬁg (24 4 g,
and the solid was washed with tol uene
@depmebiseel stnas(ndrabede)u in dﬂaldommeihan%(@po fnnip) at -78°C Stirring

ent een hours, ur|f|

SR SEte 2 dorrd fetmgtriee Cvepdit RS Pirtion of By, (.
Y)'Zﬁh o) %I%B%Tétvﬁﬂ’(t an@ stlmneg was cort(nn)ued at RT dfgr g further 2

| uor 0- 4- hydr oxybenzonitril
datsest wniet midioged. BMosphereat Tﬁ@ﬁaﬁc’cﬂmnﬁkﬁuﬂe wassqmixdh@ﬂ with ice

404 ' hed t
Rl Sl e LR Oronhngt, e, HEaale PHE PP s ith
GRfer aa@ bridk, ARPMEXIdRRYE @hYr iod@&n %ﬁffat@ MiY1Fent Vz\bﬁﬂrét{b% under

reaction mxture was at 8Q0C C, 2- Dbronoetha
{dlugad pyesswars groidedd, g cmfeﬁleafmbrtﬁi@ nmnpbq,ndt eent golidi nThisswas

Eh oS iR R e e b G bt mBitedia o) 1 A e

at this tenperature for six hours. The reaction

m xture was
(v) 4-(2-Bromoethoxy)-3-fluorobenzonitrile

A suspension of 3-fluoro-4-hydroxybenzonitrile (20 g, 0.1459 mol; see step (iv)
above), anhydrous K,CO; (40.33 g, 0.2918 mol) and 1,2-dibromoethane
(76.8 mL, 0.8754 mol) in dry DMF (150 mL) was stirred at 60°C for 5 days under
a nitrogen atmosphere. The reaction mixture was filtered through Celite® and the
solvent was evaporated under reduced pressure. The residue was purified by
column chromatography over silica gel, using 2% ethyl acetate in petroleum ether

as eluent, to yield 21.6 g of the title compound as a solid.

This m xture was heaPed/SEz006/000690
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then cooled to 300C, at approximately 1C per m nute.
For conveni ence, the reaction was held at 300C for

wappieas7rmat el y 12 hours. Toluene (1.6 L) and WRCESE2006/000690

(1.34 L) were then added to the reaction m xture. The
reaction mxture was re heated to 300C. The | ayers
were separated, and the | ow86 (aqueous) | ayer
(approximately 1.2 L) was di scarded. The upper
(organic) layer was distilled at reduced pressure to

Pespamgion@r oxi mately six volunes of sol vent
I mately | ess than 550C). The reaction

il (e aBOov ! ethyl taluepgdicsulfandtewas anal ysed for
wat er content (typically < 0.1%/w. To this was added
triethylamne (245 nlL), and the reaction m xture was
AGAIERNATIVEOOC. To this was added tri nethyl am ne
hydrochl oride (28 g), followed by a sol ution of

par at ol uenesul fonyl chloride (292 g) dissolved in

{9b 1504l 2 ' | ntai ning the tenperature at

S;g%l)c Q%Ogh)b&%xr?%?g’g%np%@e was conplete the

e potassinmmiexthitexida sl Ve geohat ad2A08hyIER: L

wat er é&.é@L), and fhe rggc?ionnixtu¥e m%@bﬁgg?ggﬂggeﬁhe

HEgere ves thep hepled tp H08Fs Aed®Gs Spadifluetbbenmuuittitee(A00g)ewas
Sk I | scarded. To.the retajned, organi.c

B SR hie U a0 T SPRLRASInt b § BLLY el inbiea

sodatidn was hieattd 6@ 8Os dn@aHeld af BhiS{perahie hAVES S0UR! Before

separated and the | ower (aqueous) l‘ayer was di Scarded.

beies gppled tootQf&npvgr dmeybouwadhe ceh@idnt miAGRGyEY Elltered and
eni ence, the reaction

ARBERSUIRHE it B0 COBGRLE oo SR Bt uaddetiettancz00 L)
ddudishlofORetRBALO®MIY XEHd 18y e S kN8N 60R! £ 149 o?lﬁ%gi’cﬁr er

approximately thirty mnutes. The reaction mXxt
W epogentsied fovacuppiogivartieaiuy-tisleeconmound The waxytwikies solid

[ r and the crude solid was then washed w th
@%ﬁ&%%gé%ﬁﬁgdkt, 50C). The danp solid was dried in

(@DC35800 MIZ)EpPueXiTHt @mﬂﬁ)aﬁ,\/@@}r)y 7.fo‘3LtF,.ﬂ—°l8F351]=1.lz,gl‘h,

've%{w:(stitle conmpound as a ite, crystalline so
f?%a?é- L (tr65hA Téz,d%nI:E CHy)NVES ¢ 8981(31, 2BOCHNHz) d 7.80 (d,
J =84 H, 2H, CHar), 7.41 - 7.32 (m 4H, CHars),

6.94 (d, J =8.2 Hz, IH CHa ), 4.44 - 4.38 (m 2H,
Iﬂaec)essady,Mﬂuoré:@&-kiydroxyethoxy)benzonitn'le can be recrystallised using

the following procedure.

To 3-fluoro-4-(2-hydroxyethoxy)benzonitrile (4.0 g) was added toluene (20 mL),
and this mixture was heated to 65°C. At 65°C, all of the material had dissolved.
The mixture was allowed to cool to room temperature (approximately 20°C).
Crystallisation was noticed at between 45 and 40°C. The reaction mixture was
further cooled to 5°C. The reaction mixture was filtered and was washed with
toluene (5 mL). The damp solid was ‘dried in vacuo, at 35°C, to give the purified
sub-title compound as an off-white, crystalline solid (3.38 g; 85% yield).

'H-NMR (CDCl3, 300 MHz) 3 7.46 - 7.34 (m, 2H, CH,,), 7.04 (t, J = 8.3 Hz, 1H,
CHyCFar), 4.21 (t, J = 4.5 Hz, 2H, C,,OCH,), 4.03 (g, J= 5.1 Hz, 2H, CH,0H),
2.09 (t, /= 6.3 Hz, 1H, OH).



2H, CH2), 2.45 (s, 3H, ArCH3) . Preparation C
[ 3-(7-Benzyl -9-oxa-3 | -diazabi cvcl o[ 3

WO 20ab]1aor1e 3- yl ) propyl | carbami ¢ acid tertbutyl e6T8E2006/000690
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4- chl orobenzenesul fonic acid salt To
3- br onopr opyl am ne hydr obrom de (139.32 g, 636.40
mmol ) was added a solution 3 di-tert-butyl
di carbonate ( 112.46 g, 510.13 mmol) in M BK (800 ni)
&nd 2.5 M sodium hydroxide (310 nL). The resulting

) -dn ofcglethv] indugnead-sl@atd enper at ur e.

eact itgred hy TLC (9: 1 isoh ;
T R S Ml s sy Cogbere e

03148 di g t g e

. nutdgdgowi'ﬁhhg phaﬁ%%'e@eﬁgﬁ#g%dgég{{[ﬁga@%g mL) and

t Syu 8¥¢Fs FrpyRaEeately s siatyd lelninufés; theolugdali gfe ﬁaﬁbtﬁﬁﬂ:h@sulfonyl
a -benzyl - 9-

ahang @Sd%)aézﬂg%?‘éeé c&o?lﬁmgof’]‘%ﬁ’&nggeilﬁ%r J¥atenf3&Peml) was

oxa- 3,
addadtorBe gesubii B tureRhd the 12 and 2.5 M
1é}oéeoli um hé;lgr oxi de (660 ). #ﬁ?é‘)é% %ﬁ‘%g%\m@%%f’%é’r&%m@
C Yo cP%pipted inpassn® give thehtitle compoend @ar aed solid
(&nggt;bg,glygy\er (aqueous) phase di scarded. The organic
phase was ‘re-heated to 650C and extracted with 10% w w
aqueous citric acid (562 nL). The phases were
ed and_ t he upper (organic) phase discarded. To
@E@’gﬁaeisaﬁ?ff Rythe e somperad eambe carddé dut/iBiect &S, ibihg any
ofithe rhethb&didymn hydr oxi de (230 nlL) containing
approxi mately 10% w vsodi um chl ori de (22.84 g). The
resulting mxture was stirred at roomtenperature for

%@e—gm es. The phases were separated and the | ower
a

us) phase discarded. The organi c phase was

Tazk@—dymcﬁ-ﬂﬁomﬁﬁ%‘éﬁié)ggf (le 3811%1%12@ g&%&g&i@ﬁé $nwas added

istillation under r pressur

oty csiaig (F6580) othiv @@lﬁyurﬁ T ﬂ’ﬂ:ndhﬁﬁt@d W@%gﬂﬁ)@&%%h&%mg%ly
75\; Ug%itﬁlg%p{)%ghgg t%te lﬁj]aéel‘llﬂg&]ﬁg ﬁgs@%lfvgdc\,%gé m‘;;lil@t mﬂftum was
b anichisalut a0y bt g0l P I v
no(tlgg? §t4beé\3v§@173)_°§(pnﬁr7§8%.) The rédcBEn (iR s WRTePRIRE. The
mﬁ;chﬁE Wi kR, G5 WACwh 3q a0 ethyl acetate (165 mL). The damp
solid was dried in vacuo, at 35°C, to give purified title compound as a white,

crystalline solid (103.3 g; 61 .6%).

Method 2

To 2-(4-cyano-2-ﬂuorophenoxy)ethyl toluene-4-sulfonate (10 g) was added
toluene (75 mL) and acetonitrile (5 mL). This mixture was heated to 80°C. At
80°C, all of the material had dissolved. The reaction mixture was cooled to room
temperature (approximately 20°C). Crystallisation was noticed at between 55 and
50°C. The reaction mixture was further cooled to 5°C. The mixture was filtered,
and the solid was washed with toluene (10 mL). The damp solid was dried i
vacuo, at 35°C, for approximately eighteen hours, to give purified title compound
as an off-white crystalline solid (© g, 90% yield).
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woasoeteoi7ed to 5C,

' si ng
m xture was then cooled to roomtenperature cau:
the product to crystallize fromsolution. The m xture
t he product was col | ect ed byCT/SE2006/000690

filtration and the cake washed with MBK (225 nL). The
product was dried as far as possible on the filter,
then oven dried in vacuo (58C, 24 h) to give the title
conmpound as a white solid (257.44 g, 453.13 m’TI_)|,
89% . 1H NWR (300 MHz, DMSO-d 6) d 7.61 (d, J = 8.7
M@._m, 7.46 - 735(m 7H), 7.10 (t, J = 5.7 H,

3.70 (s, 2H), 3.40 (d, J = 12.1 Hz,
Jgﬁ) 2 (% Céf?noci*ﬂuﬁmphi 0>9/)¢tby1 Mlpenepd-grifqmte J1¢ §) 3waLsJZ added
Sy Sy Byfode Weghil o' (At o] at e materia

phssalvedn DIBe (rbaita IMALTECR)}I\&%% {G/%}ﬂlaa (tlo) room temperature
| fo
(}p %&%2&?@%}%& gﬁXﬁY’g 3@% V(a8 inogicetbatsbetwepnloSvasl Gt dThe
réadtiod @IMRRNG AN Filrfhict %oc(lgg td ’5°8 A'f‘]%eg%&ru %}:‘lltfﬁe and the
pot assi um car bonat e
olidtwiasewoshsd aﬁd’dllet(blubnmélmmL)Z “Terdanesdlid 489dAb  yacuo, at
3‘§tor@1n rted br ono- | - propanol (61.50 g,
S: s %)p a@g’ FeNRR e%é‘ﬂ@‘ﬁﬁ fhebse itifle. COmrg)gn}i as an
¥delso bet ween 85 and 9 or
ﬁmm@fys{ml ﬁdg@ag@ N eneadded and the

5 hours. Water vvas t _ _
resultant ni xture heat ed to 300C until all solids had

tion. The aqueous |ayer was separated
%‘%glg | ayer. Tﬂe organic | ayer was dil uted
T 8Hlubrorditydtoxgbgenhanen®.d 489 Vms)adﬁﬁa%&}fﬁlgrﬁe 5 AR

t .of the sub-title conpound that was
2§| ¢gc’¢q iy yag H@eﬁdaatasgmépcaxmmmm)t kes was washed in with

aQ%tghfﬁﬁllElaf\? o (LS)% ’Kﬁé%’e esyvl‘ac f{l%g %@de(j:o _NSBO;’C7 :l:|Z_|§°C at
appipxinzately lfﬁmentmﬁutei theg tEIeZ i’?agh@rﬂnéxtgt%ea\% ds(dé1’893C }6s5>§: 2-
bgl)_znio@n-l-d 80 (L) vs}]as ad(csled over appro%umately twenty minutes. This
was washed in with acetonitrile (0.18 L). The temperature was adjusted to 80°C =
5°C, and maintained at this temperature for six hours. The reaction mixture was
then cooled to 30°C, at approximately 1°C per minute. For convenience, the
reaction was held at 30°C for approximately 12 hours. Toluene (1.6 L) and water
(1.34 L) were then added to the reaction mixture. The reaction mixture was re-
heated to 30°C. The layers were separated, and the lower (aqueous) layer
(approximately 1.2 L) was discarded. The upper (organic) layer was distilled at
reduced pressure to remove approximately six volumes of solvent (approximately
1.2 L at less than 55°C). The reaction mixture was then cooled to 20°C, and was
analysed for water content (typically < 0.1%w/w). To this was added
triethylamine (245 mL), and the reaction mixture was cooled to -10°C. To this
was added trimethylamine hydrochloride (28 g), followed by a solution of para-
toluenesulfonyl chloride (292 g) dissolved in toluene (1.2 L), whilst maintaining
the temperature at -10°C + 10°C. When the additiop was complete the reaction
mixture was warmed to 20°C. To this was added water (1.2 L), and the reaction
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2H), 7.59 (dd, J =6.9, 2.1 Hz, 2H). (i)
3- (4- Cyanophenoxypr opyD 4-net hyl benzenesul fonate The

weabwstizoriogenerated in step (i) above was di st PCIrs#E2006/000690

under reduced pressure (distillate tenperature 50C and
., pressure | OOnbar). About 500 nmL of the solvent was
distilled off. The water cagtent of the residue was
about 0.0029%W w. The residue was diluted with

4- et hyl - 2- pent anone (400 rTL) and triethylamne (53.70

J[E%‘(L) g‘;atsq%atfg]tf}é%and ‘%tr I"met hye1 s &-Sr %85&@?%?%;%15&% Wier
(6Quebfs)dlay € 088 dﬁﬁahr,de&) 2T @ the) r@aidﬁbl org'Emot hyeISWas addml 1 M

solution was ad p-tol uenesul fonyl chI or|

hydraghlonss 3 (1.2 Iéqﬂae repct wnn@t - Wasasehio ggh‘fr%yefs
Wk ksfarkics thpﬂletlmef Eg?l e d QC- Th-g\ﬁ)per organic)
reaction m xture vvas |rre ow -10C for ours

lbpfroves dmiledytal0@iedert @pmnma@l;ov\m houarsr dfom convemence the

t enper at emper at ur e irr

sedor atiog gy e Tk 0B S e v S8 o Jhe gaction
rﬁﬁ’(@tﬁg WA thé}?c&ﬁ&ﬂd 53’@ HrertappR xanstelyn@irtyemitluitdsN AT Aehétion
was heat ed é) until "all the soli'ds had gone
mmtlcresmismal at 5°|Ch éoraamecmmatebyene he. sElpmm@ttw Wasoftered,

SIS SEARR S YEfen Db 0L G BT, 458, ey i

WaSdridien \Ja@@J €35 foﬁéﬁ}oﬁmatdly Bdnty- ﬁﬁlri’n@{n‘sgﬁ) MR¢ Ehl title
sol ution. The aqueous | ayer was _separated fromthe

eomppning as aydite, Trgaliing selit (A ger6%adeld). | owed to cone

NPT PETBSLEMAD P Yo L AT om e (RIS 1752 .

d:HLr;)r 604 ¢, ARG WEShEH, GHLD, 4A44rettdyl @2 -318rCHL)pMh84 (- HOIB (m,

before being dried in an oven at 500C under
2%0@%19&1265&%@61{ %‘Icﬂbﬂ-s yielded the title conpound as a
colourless solid (114.25 g 82% . 1H NWVR (300MHz,
CDA3,) d 2.11-2.19 (2H, m), 3.99-4.04 (2H, t),
Ere@aﬁorz (2H t), 6.81-6.84 (2H, n), 7.25-7.26 (2H,

0

[r? (7- Benzvl— -oxa—3 ’?dmza@icvc?o[gg ﬁnon-3 (V%mropﬂhar 9§c 7a/c1d tert-

butvl ester. 4-chlorobenzenesulfonic acid salt

To 3-bromopropylamine hydrobromide (139.32 g, 636.40 mmol) was added a
solution of di-tert-butyl dicarbonate (112.46 g, 510.13 mmol) in MIBK (800 mL)
and 2.5 M sodium hydroxide (310 mL). The resulting mixture was stirred for
1 hour at room temperature. The reaction was monitored by TLC (9:1 isohexane:
ethyl acetate, potassium permanganate stain). Water (345 mL) was added and the
mixture stirred for 10 minutes. The phases were separated and the lower
(aqueous) phase discarded. To the retained organic phase was added 3-benzyl-9-
oxa-3,7-diazabicyclo[3.3.1]nonane dihydrochloride (148.43 g, 509.68 mmol; .; see
WO 02/083690) and 2.5 M sodium hydroxide (660 mL). This mixture was heated
at 65°C for 7 hours. At 65°C, the phases were separated and the lower (aqueous)
phase discarded. The organic phase was re-heated to 65°C and extracted with
10% w/w aqueous citric acid (562 mL). The phases were separated and the upper
(organic) phase discarded. To the resulting aqueous phase was added MIBK (800
mL) and 5 M sodium hydroxide (230 mL) containing approximately 10% w/v
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(MtHtacetonitrile) + = 373. ALTERNATIVE Il (T)
4- (3- Hydrocypr opoxy) benzonitrile To a flask was added

wa-2medBorybenzonitrile (50 g, 0.41 nol, 1 eq.) PEm$E2006/000690

tol.uene (400 nmL). The resulting m xture was heated to
65C 50C. To the stirring reaction m xture was added
3-brono-1|-propanol (72.90 go 0.51 nol, 1.25 eqg.) and
then, over the course of 20 m nutes, sodi um hydroxide
(210 m., 2.5 M3 0.52 nol, 1.25 eqg.). The reaction was

h

T e A et
forr ganmmdﬁayerrfhaaﬁl%dshe mveeer]rtsbpataﬂd ohxﬂetitel Lowen (hmmoue}xphase
FaorbieSoTRPPresPze o1 a8 ast-ged By temovat ph solye (300 5 by
&Qﬂhﬂ%ﬁ%d&_red&é& }_@'%ssu?e"@kegﬁné Zdzé @emplerermr% geléﬂﬁ 702452 The
1Ribdjyre Wvé%gclémiﬁbd By '—fﬂtl'gJ.OnZW]ulHZStll]ZhM ar(d th)e res1due washed with

SR L Bh80 ThE oheBli atas SESIedo 85 ERER SquRar oppified

bé@: J D6 M OAk%oét2@9~2m9949)§3mh16¥0&ﬁzén@§11ﬁﬁﬁdfﬁm (9954 g,

distilled off under reduced pressure gat 50C). To the
Srlés?qodmermlhsn ARK (fzaﬁ u@In)eW(am(ddni)ovam Otmlwtﬁlﬁy [Theriraection

0.53 e r e t
RNt Je 8508 s YTt hgs e W PR B} Pyfttze
ftdin 18 @ion0. PBS nitRture Kad B6lell tBdSREY.thd (prédiﬁt Stak rdolle@ed by
sol ution was added /7-tol uenesul fonyl chlaoride

80
fijtraigomars] the cake wephpd witht IR 423360 Hg Prosﬂoﬁﬁiwsacs(dned as far
ééeq%e%ﬂﬁ &Pﬁ} L SRCHRN W en e ?e ed ' vgzgzghgg)behtﬁﬁi %'% ve the title

ol'uenes fon 1 “chlori was wa

do@goihdas mvhitelrs@hdl\(zsn 44q, 48N e3 (kdl, 89%). The reactl on
m xture was stirred t bel o& 130C for

ootk G0Nt iR SRThA TEricl. Vo Rl 8Dl dakh- 733 G, TED,
1 fRET atdH f1,S @41 PROMAS AoNE M Br40]d, Jor 28R oHNS 3.07

(d,J=11.9 Hz, 4H), 2.97 (q, J= 6.3 Hz, 2H), 2.84 (t, /= 7.1 Hz, 2H), 2.76 (d, J =
11.9 Hz, 2H), 1.70 (quintet, J= 6.7 Hz, 2H), 1.45 (s, 9H).

Preparation D
3-(4-Cyanophenoxypropyl) 4-methylbenzenesulfonate

ALTERNATIVE I

(i) 4-(3-Hydroxypropoxy)benzonitrile

To a flask was added 4-hydroxybenzonitrile (50 g, 0.41 mol, 1 eq.) and potassium
carbonate (0.51 mol, 1.25 eq.). To this mixture was added 4-methyl-2-pentanone
(400 mL). Stirring was started and 3-bromo-1-propanol (61.50 g, 0.4 mol,
1.05 eq.) was added in one portion. The reaction “mixture was heated to between
85 and 90°C for 5 hours. Water (250 mL) was then added and the resultant
mixture heated to 30°C until all solids had gone into solution. The aqueous layer

was separated from the organic layer. The organic layer was diluted with 4-
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To the reaction mxture added water (300 ni) and
resulting the slurry was heated (ca. 85C) until all

wohaeoesiafi7ads were in sol ution. The aqueous | ayePCWaE2006/000690

separatedfromthe organic layer. To the organic |ayer
was added hydrochloric acid (200 nL, 1 M. The organic
| ayer was allowed to cool 4@ roomtenperature, and
then to ca. 5C, at which tenperature it was stirred
for 2 hours. The precipitated solid was isol ated by

n._an
rmdaaz% ARG VERRS o ol B it Bhlpoudhat
Redtdireyil g irtthe hext stdpl veitlomnbntired pakfication) o u rless
I (94. 208 679 . LC purity 99.1%
Qw?weohpf $-p8%+ = 373 . 1H NVR (300 Mz, CDQ 3) d
ot J—59Hz 2H), 2.43 (s, 3H), 4.01 (t,
@Cﬁ%%ﬁgw 4.24 (t, J = 5.9 Hz, 2H), 6.83 (dd( J
1H MR (moaxam CoI)ls) &71.36 (( U = . 378 181207 qintets J566.0tEz,

ForeRi Ve 3 THA PAT AT Eag ol Toli dar 61 70 1o

2'{}%9{)?@{@@@4\@@ adqed ofiphydr oxybenzonitrile (10 g, -82.7
.) and potassium carbonate (13.60 g, 98.7

rmol 125 eq) To this mxture was added

”ﬂ_ﬁbesdlﬁﬁ&{ 'g@ﬁbrﬁﬂe&tlﬁrs%ep’\/%ﬁ dBS@é Qﬂls adlstﬂlﬁd| mdef §dGced @ltesEure
hours before bei ng_hal | owed to cool to ro

(destifate derperatiro fQéhend BrossHIo) | Wmpaflatahout 560 L) ofjbe golvent
S R PRl AR st Bt 099G o
At it oot apsio st YOO i e
@34705p Q.33 mplL.B5 Tzqmzaddqaq_b Qr@?‘a@%‘ JiiK{uEg wag coo NHZlegg)CI F]%)"c
%ﬁ; trmg t%éla:%%l& yd?oa'ggléc!fg %8 %ﬁé& 04)8% ()f 0 3 eq&Gadge&'lz 'To the
Sirfing 2olhtiddz wa? kided p-toluenesulfonyl chlonde (85 80 g, 0. 445 mol, 1 eq.)
in 4-methyl-2-pentanone (400 mL), whilst keeping the temperature below -10°C.
The reaction mixture was stirred at below -10°C for 3 hours before being allowed
to warm slowly to room temperature, at which temperature stirring was continued
for a further 18 hours. Water (300 mL) was added to the reaction mixture and the
resulting slurry was heated (ca. 85°C) until all the solids had gone into solution.
The aqueous layer was separated from the organic layer. To the organic layer was
added hydrochloric acid (200 mL, 1M). The resulting mixture was then heated (ca.
85°C) until all the solids were in solution. The aqueous layer was separated from
the organic layer. The organic layer was allowed to come to room temperature
and was then cooled (5°C) for 2 hours. The precipitated solid was isolated by
filtration and washed with 4-methyl-2-pentanone (100 mL) before being dﬁed in

an oven at 50°C under reduced pressure. This yielded the title compound as a

- colourless solid (114.25 g, 82%).

'H-NMR (300MHz, CDCLs,) § 2.11-2.19 (2H, m), 3.99-4.04 (2H, t), 4.22-4.26
(2H, 1), 6.81-6.84 (2H, m), 7.25-7.26 (2H, m), 7.54-7.58 (2H, m), 7.74-7.77 (2H,

m).
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(i) 3-(4-CyanophenoxypropyD 4-net hyl benzenesul f onat e
The solution generated in step (i) above was distilled

woaorsasove 40 nLk of the solvent. The m xture WRETASE06/000690

all owed to cool to roomtenperature before
triethylamne (10.09 g, 98.7 nmmol, 1.25 eq.) was
added. The reaction m xturgiwascool ed to -150C and
trimethyl am ne hydrochloride (1.57 g, 16.45 mmol, 0.2
eq.) was added. To the stirring reaction mxture was
Iﬁggq p- toI uenesul fonyl chloride (16.47 g, 86.38 mmol,
é in toluene (60 nL), whilst keeping the
Wt}pﬂfc@%ﬁﬁﬁlemm 10C. The reaction m xture was
stirred at below -10C for 3 hours before being all owed
to warmto roomtenperature. Water (60 nlL) was added
#@$ﬁgﬁ€§ ![tl ng slurry was heated to ca. 600C until
s had gone into solution. The aqueous
| ayer was separated fromthe organic |ayer and
hydrochl oric aciq (60 | 0.5 M was added to the
(B Bnydrogyrrepoxspenzgritiile; ng ni xt ure was heated to ca.

I lutsi T
TG A, Sl Blted AyR SRR G0 30190, 110, B RMGe
(@00 anie)d The eesﬂltutg)nnmfa trashedted do 580 dt &GS, t Tenhe stirring
stirred at ca. or 2 hours. The precipitated solid

rﬁﬁélongwm%z«yab?dciqdﬁ Pm%h—paw@nv;!a@ﬁe‘?@ 8% mel, d@reegoand
tHér) OV {}ﬂe 85191‘39 8{" 2%19[5% ggcti H@l B 1@%148991\/1 Lﬁlgf{nol

duced pressure to yie npoun as a
ICZﬁ eq). | ’E]ssreadioxﬂw(isﬂﬁba&'ﬂ 19,6518 %PC Idtl-lNl\Ru(rsB OliHmueous layer

CDd 3
Wiy tfozp@lhéyrlg%al ARV, (2 ﬁ% (én}-) %ﬁ(ésarhrc %é/ef i then
hﬁl}o_iedﬁﬂre@ﬂysﬁl 1@1% 'ﬂeﬂ) step Wﬁﬂouz fifrthek Bﬁﬁﬁé@tmn'—c 99. 6%

acetonitril . Exanpl es Exanple 1
Iﬁ(épum&ﬂﬁ)a%z-

gfrgﬁvfg géfo@g , qﬁ&??%ﬂhﬂ(toﬂvs’v R T B QYL T 0% F iy,
2H), 3.87 (q, J = 5.7 Hz, 2H), 4.17 (t, J = 6.0 Hz, 2H), 6.96 (dd, J = 6.9, 2.1 Hz,
2H), 7.59 (dd, J = 6.9, 2.1 Hz, 2H).

(i1) 3-(4-Cyanophenoxypropyl) 4-methylbenzenesulfonate

Toluene (400 mL) was added to the solution generated in the previous step.
About 330 mL of the solvent was distilled off under reduced pressure (at 50°C).
To the residue was added toluene (200 mL) and triethylamine (53.70 g, 0.53 mol,
1.25 eq.). The reaction mixture was cooled to -15°C and trimethylamine
hydrochloride (8.16 g, 0.083 mol, 0.2 eq.) added. To the stirring solution was
added p-toluenesulfonyl chloride (85.80 g, 0.445 mol, 1eq.) in toluene (300 mL),
whilst keeping the temperature below -10°C. The residual p-toluenesulfonyl
chloride was washed into the reaction mixture with toluene (100 mL)'. The
reaction mixture was stirred at below -10°C for 3 hours. The reaction mixture was
allowed to warm to room temperature slowly and was then stirred for 18 hous.
To the reaction mixture added water (300 mL) and resulting the slurry was heated

(ca. 85°C) until all the solids were in solution. The aqueous layer was separated
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.3.1 ]non-3-yl) ethyl carbamate ALTERNATIVE 1 (a)
[ 2- (9- Oxa- 3J-di azabi cycl o[ 3. 3. 11non- 3-yDet hyl ] car bam ¢

weacehw/ 1B - but yl ester, 2,4.6-trimethyl benzenegdirSamio6/000690

acid salt

[ 2-(7-Benzyl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )eth

yl]carbami c acid tert-b tyl42ester

2,4,6-trinmethyl benzenesul fonic acid salt (150 g; see,

for exanpl e, WO2004/035592), isopropanol (I'PA; 450 ni)
n a8 4Rfedln drochlonc acid

%ﬂgr oge 'fnl{l%ﬁ essgbeﬂ%o Ho%ﬁ gﬂ/ ?:V cat al ysty (4.5 g,

(QQG’m\E@tleM)V\Eﬁlp afgamis tayeﬂ\mast dboyvedytp @oqhto)romSte@@@l@alre and

The m xt hen h dro enat ed

B IOert or BSEhirh KPS 1o M FESREB0S BT ad Bupfigipitated

s%ﬁgcivaseﬁ&a%@lt 9%%1&&?&#5@%}1 whpee dvitth aalﬁﬁ@cenoo rmLp behe

conplete after™ 1 hour. After cooling to 390C th

pradmtyf@ts duied inewmowresd (bl 59°C) tunder eaueasy mweawg}/la@sthe title
bre [ ter t was washed on the

‘f(ilrﬁlﬂoélpd\?ﬁ)??ﬁ°1p€’t2 S(sfg]dg%ﬁﬁ?@e conbined filtrate and

.wged in the next step. (h) fert-Butyl 2-

re
f7-rf25V3- f 4- cvanophenoxyV2- hvdr oxypropyri - 9- oxa- 3
(Vi+diracetanitele)c3783. 3.1 Jnon-3 -yl } ethyl carbamate

AR T RONETEERADNAL £ (kb 5.6 1, Y, 538 R3mpa%1 ¢

F2- 5(£9ng211-1}3 A?Zglth aralsiche) 2H)3 633 Xfidoh= §:9; 11)%eHhyaH); a26n/
ic acid tert-but ester
2 38 Bz D bA e‘nlz(é%géu?ﬁlbﬁﬂé (dcf 38 Fee step (a)
above). A solution of 4- [(2
S) - oxi ranyl net hoxy] benzonitrile (44.4 g; see, for
AXIFRNATWHII 28992) in IPA (75 L) and tol uene (75
nm.) was added. The reaction was heated to 730C for 4
hour s and t hen Ieft to stir at ambient tenperature
g?/ rgl chAtiitd) was renoved by

€ss an 840C. Toluene (1 L) was
Eddzecﬂaahdwwolad@dt 4vb@sirazqybcnz|oméxdle( (& & 837 mumolprlg&ai)cand

ST G n 0 o B B A0 Pl rhSh R gt
%t&kml@(mﬁw afi® theAMindds Stirfiln, 3-an<sn1 X;irdp@oll\@lsz ZshgrBG 40

cool ed to anbi ent terrper ature. Aqueou
mmol, 1.05 eq.). The reaction mixture was heated at reﬂux (84°C) for 5 hours

before being allowed to cool to room temperature. Toluene (80 mL) and water
(50 mL) were added and the resulting mixture was heated (+30°C) until all of the
solids had gone into solution. The aqueous layer was separated from the organic
layer. The organic layer was retained.

IH-NMR (300 MHz, CDCl3) § 1.50 (t, J = 5.7 Hz, 1H), 2.07 (quintet, / = 6.0 Hz,
2H), 3.87 (q, J = 5.7 Hz, 2H), 4.17 (t, J = 6.0 Hz, 2H), 6.96 (dd, J = 6.9, 2.1 Hz,
2H), 7.59 (dd, J=6.9, 2.1 Hz, 2H).

(ii) 3-(4-Cyanophenoxypropyl) 4-methylbenzenesulfonate
The solution generated in step (i) above was distilled to remove 40 mL of the

solvent. The mixture was then allowed to cool to room temperature before

triethylamine (10.09 g, 98.7 mmol, 1.25 eq.) was added. The reaction mixture was
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sodi um hydroxide ( 1 M 450 nL) was added and the
m xture was stirred for 5 mnutes and then title
wohewsas7mer e separat ed. The agueous phase was #CESEZ@eA00690

and the tol uene phase washed with aqueous citric acid
(10% w' v, 450 nlL). The tol uene phase was di scarded.

4- Met hyl - 2- pent anol (M BC, 4600 nL) and aqueous sodi um
hydroxide (5 M 450 nL) were added to the citric acid
phase. After stirring for 5 mnutes the phases were

t t.h i
L N T e
wik Jadded) eT(ST'tHétdhihgng)fegMcBﬁngnﬁkeg@meﬂdsd padliumnlsullﬁd)@ﬂ i;]:erride
was concentrated under reduced pressure._at .less than
(Ho8T L6 d? Talntl0nca IMIBEREES (6 e SOFGIeRRe the
. _ t i
IR ol ary a el Ca
heassiedfore Seingeatiow @B whim Wwasowh Serpéremirelndéater (60 mL) was

reducedpressure at |ess. than 700C  Diiso yl..et:her
S RO T e R AR 9 507 ARG R aplifypd gone
- Ur erHeC 4R 5 ¢ QBza@s 1dyeeand
BRI T o Cial g S Gy Rpesl (A e OfpatRn en
hydseshlakiciasit (60rmEt A5t M) vern dddésetonthg torgamiekeyers t The regulting

f, 15 m, nut bef bel Led to 50C, .Th .

bt e SEted b P R o 5P ol e Bl i

chlﬁ? Whd sEfarited NrdREthe30heths 187 SwaskaTbwibdyto kuslt kefroom
ry

ing in vacuo at 550C gave the title_ conpound as_ a

teinperetusottidiwgsothes stirredza o o3 6 for Rbrourse gdip proviprtatedasplidmas

2.(a . . . g
st b fusipn g yished ity igusng GOGRLY Ths pradpt ves drid o
ACheknl €dtt 4090Y Yilndes treduce@ Aledstiem®t [yjdld ehe eftkes ubrhpaiind as a
acid salt [2-&7- Benzyl - 9- oxa- 3, 7-di azabi cyclo[3 .3
colqualess solig (3 2Ph g T4k barmic acid tert-butyl ester

st h i ' -
P GARHR P00 P05, CHEGhE SRkt PRAD. EPa s
OH) H2B8S 188 (21, 7B), L) 5- M6 2B i) Nesd-1.58 LHEL)AY.74-7.77 (2H,
hydrogenati on vessel. Solid 5% Pd/ C catalyst (4.7 g,
L% wat er wet, Johnson Matthey type 440) was added.

L"('y%gg,oen was i ntroduced to the vessel

(M+H-+acetonitrile)” =373.

Examples

Example 1
tert-Butyl 2-{7-[(28)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3.7-diaza-

bicyclo[3.3.1lnon-3-yl} ethylcarbamate

ALTERNATIVE 1 |
(a) [2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid tert-butyl ester,

2.4.6-trimethylbenzenesulfonic acid salt
[2-(7-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid tert-butyl
ester 2,4,6-trimethylbenzenesulfonic acid salt (150 g; see, for example, WO
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and stirring was started. The m xture was hydrogenat ed
under 2.5 bar of hydrogen pressure and was

weoeizmsliBarieousl y heated to 55C (tenperature oveP€ISE2006/000690

73C). Gas uptake neasurenent showed the reaction to be
conplete after 1 hour. After cooling to 47C the

catal yst was renoved by filggration through a gl ass
fibre filter paper. The catal yst was washed on the
filter with IPA (75 nmL) and the conbi ned filtrate and

0 853 Sbkoptdl (R D450 8L £t fllkr E301ER bte combined o
% grlreﬁtil Id%/ﬁkdog]‘céﬂﬁidh[ védsd. 1361ah 5% plAethalystafn e water wet,

Jobngo Mgithey typeif4() axas @glde [ Bhesmintvrs ras then yideggenated padsr
t o

45 pAEbuleEleen Rk SR Pl simltanconly hegted fo, 35 G ypigle
abavmmena shoveedthd 1tactibh G beAgugdets agedi l]mlt: ailfien atxdlng to
.%9?‘1’@% I 8@3 %ﬁ\%\l/sw%g%v%%y\%ﬁtsrat?o%dtﬁ%u %l élasvﬁrﬂ)re ¥t P paper I The
Sl %)as %sﬁ&! W AR RX iR DA 0(?5 6 birh)enl4te éorﬂom&?ﬁ]ztrat@ind
exa 01/28992) in IPA (75 nmL) and toluene (75
wts)lungihlsedsmlthtn@nsms rinsed into the reaction flask
wth IPA (37. nL) and toluene (37 nL). The reaction
was heated to 780C for 4 hours and then left to stir

@mlBﬁﬂll 21 GOPES)S-(4-By N6 BRdHoR -2 -h Y ol SO p YIRS - AR T-diaza-
and sol vent was distilled (600 nl). The
0 a ety ‘-!'i"ei‘ cool to 260C. Agueous

od| um h dr 0oXi ) d

geogltslsp igm gagﬁoqoag : S nu 1? (81 %?ﬁﬂ_ﬁqgfs dggggo Vry\egﬁ)tlﬁﬁo% of

Pad@tﬁvi-dm'ﬁﬁlﬁc?@w@w S]nbﬂdsﬁ)dﬁl@ﬂ]ddﬂﬁﬁﬁdi de:dd ared-bitgl  ester,
tol uene phase washed wth aqueous citric aci

wWhp-trigsthydpenzengsul ferse @@}desaéh e sters(adiabeyd)d so%utlon of 4-

0
(AR Mo 000 ) e e hosious n
[Hra¢s. mB) arel tohtene (75l evas addedn The seactien phsbeseder 2 °C for
 hade ADELERCE i AHuRHEBDSE PEHTB AV CRIEN dBNED06H0 mL)
ﬁ% relﬁg’s%d:@) d%ﬁﬁaﬁ#? pt PRAS &FarS 8P ABhend t(? L'\ﬂ *55% added and

utron to stir overnight
snleenn wgh tissitled (WatewSthed ¢ oxganic solment 441t ltmiLé é)@ﬁbtrqoqmgtl of

to 1§ern|e %%S ?ulf edf(gE)O mq's Hlsgﬂfent) was distilled again (water 82 mL, organic

solvent 437 mL). The mixture was then cooled to ambient temperature. Aqueous
sodium hydroxide (1 M, 450 mL) was added and the mixture was stirred for
5 minutes and then the phases were separated. The aqueous phase was discarded
and the toluene phase washed with aqueous citric acid (10% w/v, 450 mL). The
toluene phase was discarded. 4-Mefhy1—2-pentanol (MIBC; 600 mL) and aqueous
sodium hydroxide (5 M, 450 mL) were added to the citric acid phase. After
stirring for 5 minutes the phases were separated and the aqueous discarded. The
MIBC phase was washed with aqueous sodium chloride (20% w/v, 150 mL). The
mixture of MIBC and aqueous sodium chloride was concentrated under reduced
pressure at less than 50°C (water (20 mL) and MIBC (55 mL) was collected). The
MIBC solution was cooled to 33°C and then left to stir overnight. The solution

was filtered to a clean vessel. Solvent (285 mL) was distilled under reduced
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The M BC phase was concentrated under reduced pressure
(78 nmL of solvent was collected). The sol ution was

woizbisasedot o a cl ean vessel, washi ng t hrough weCi/SErBE000690

(150 m.). Solvent (437 nlL) was distilled under reduced
pressure-at <70C. Diisopropyl ether (IPE 900 nL) was
added at 550C and the tenpdbature fell to 400C. The
solution was re-heated to 58C and then allowed to cool
naturally to anbient tenperature (at 28C a precipitate
) r PEEYIU vatls ad88 &uch a
I{rggﬁg%r%tléuggzhéﬂ mémq?(\t{\%?g%gﬂhglggl ed to C and the
rsiel sodhatdhé ’@mmdaﬂw reinpinedebave. 557Fe Tﬁlmsplémoem themsallowed

S0P 6 SR B P rbhOR ) B0t
Sigeg 6 es hhﬁﬂlt@s 5 lé‘d whsﬂne m pebdO& 7w elleBRetby

over two steps) ALTERNATI VE 3 g }‘)J1
filpration. CXbe ®1R1W&%Wéﬁ1€d\ﬂ@l the Siltgr with dRE $390 3089 gpd peckes dwy-

%“ﬁ’%gh%ﬁtl%eré% ‘Fﬁ%t%enzeneg ul fﬂé%tl%e 821 gound] gs a white solid (92.5 g,
1884 overBRBMpsP- 0xa- 3, 7- di azabi cycl o[ 3. 3. 1] non-3-yl ) eth
yl ] carbami c acid tert-butyl ester
2,4,6-trimethyl benzenesul fonic acid salt (100 g of
I was 3.5% w w water; see, for exanple, WO
was added to a netal hydr ogenat i on
(& 55 .6-Ox B 7~ diinxebdcyicks) p.3 dfeneB -y Al | cdrbmividcidaiari-twdy leaster,
50 m_) vvas added._ Sol i d %Pd/C catal yst (4.0 g, 61%
naOpmigthylbengepesildonig acidsalt 1 y ne 440) was added.
@(@ 1. -ia-'sni Hf&%’cﬁ@ﬁl&[@ 3 NRon 8 DRthyABAbERI ddi D riBEy]

he nixture was hydrogenat'ed under 3.5 bar of

S U @,g;éntnmﬁs}dbmemdlfm saaidiIselin@ 60 sg,y s¢te dbe @xapPB5OFO

LTRSS ol B EE e Pt LSRR T o

Gl rh?@fotgb&lﬁoﬂ’a%sgél' t sbrd 594 reaet | atdlyst thg pest% water wet,
reaction vessel at the a ri ate point detail ed
baémlnm Meittbey &tpsl 449) wmaci%/a@h dypgen wpaintroduged)to 4hey vessel

e RS e b SRS RE M PR 22 R pflen
%ress(u?e A sﬁﬁulmmghnm@/tvszsmotrtanpmtamfwergmmm@

di azabi cycl o
Gas uptake measurement showed the reaction to be complete after 1 hour. After

cooling to 47°C the catalyst was removed by filtration through a glass fibre filter
paper. The catalyst was washed on the filter with IPA (75 mL) and the combined

filtrate and washings used in the next step.

(b) tert-Butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3.7-diaza-
bicyclo[3.3.1]non-3-yl} ethylcarbamate

A solution of [2-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethylJcarbamic acid fert-
butyl ester, 2,4,6-trimethylbenzenesulfonic acid salt (see step (a) above) was
warmed to 55°C. Aqueous sodium carbonate solution (1 M, 133 mL) was added,
followed by a warm (40°C) solution of 4-[(2S)-oxiranylmethoxy]benzonitrile
(44.4 g; see, for example WO 01/28992) in IPA (75 mL) and toluene (75 mL).
The solution was rinsed into. the reaction flask with IJPA (37 mL) and toluene

(37 mL). The reaction was heated to 78°C for 4 hours and then left to stir at
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[3.3.1] non-3-yl | ethylcarbamate A cl ean vessel was
charged with 4-[(25)-oxiranyl net hoxy] benzonitrile

wO2Mehi3gr7osee, for exanple WO 01/28992), fol | ored/sByoan00690

aqueous sol ution of sodium carbonate (0.3 M 300 nL).

A solution of [2-(9-oxa-3, 7-di azabicyclo[3.3. 1] non-

3-yl)ethyl]carbam c acid tet-butyl ester,

2,4,6-trinmethyl benzenesul fonic acid salt (see step (a)

above) was added foll owed by the catal yst wash (see
aR..( '

S8y Bu e Sy TONSRE pi RaIRPLREOTHE S A Wifvent s

digtitfedr @00 BLY. 0Thé relixyise (Wdsi thes taowred go weol wd26°C. Aqueous

unnecessary_but in this_exanplg for

DoRvoTarAe (Lo 450 Hhs wereh (36 Tk is stifred for
gigﬁﬁdtéé Ald @Bn aséseaget%gp%a@@sqhe GRS PLATRL S Hischr®d

umes of sol vent nee e distill'ed tO ensure
anginthy ddluafe pHasy wadtmdueitle aquk00s nitric asid (Aofhewtys 480 dilym The

hydr oxj de (3 dd i Xt
S S8 et R, TS5 008 BB DB R 4 cons
0Rm 29erdkiiR [PNBT4A0HEG UerbNiABE] b SERALHAE acIOHIRRYS After
citric acid (10%w v, 300 nL) was added to the

stigring forifgmimtesdhe phires werefeparatediandithe gqueons Bhasediscaied.

h d and th .
TG iR RoE v P RaliGs SRRt G G 1300
AIUBO PBased kéffakA8d. OThe MIBORINtIIhONABed TefiMo @ Gvein)ght (this

contai ni ng sodium chloride (at 10% w v) were added to
evesnightestir &5 wrricgesprradut inhisegxampler wasgpried o fay eanvenience).

BHEVRRG e 6o BRAERL Ll 00 AP Stvent vas
adueeds Jbdi dohatiial wad didtefed 0% avclean hasal] Wwashing alfiroegh with
m nutes stirring the phases separ @ﬁd' The M Bé:

VIBG (130 Mkt HKetelde7 TBLL PaRLUY LA Tpated pressure at

ni n r

QUL iopRipB LSRR 066 5 I ag o STCu X AORLEpeifite
felineAdCat theusudations aes umbebted tbeF§IEr atditienohllévess to cool
S A S T SRR b A e SR Sk e

?H{éd%ﬁﬂgﬁtvﬁ%ﬁfbieh@ tdfperdhnBC B Mixture WRIRBbIHI OB ®ARI the
Iltered To a clean vessel, washing through with M BC
{oid aollycted by filtration. The filter cake was washed by displacement with IPE

(300 mL) and dried by suction on the filter. Further drying in vacuo at 70°C gave

the title compound as a white solid (97.3 g, 82% over two steps). .

ALTERNATIVE 3
(a) [2-(9-Oxa-3,7-diazabicyclo[3.3.1]non-3-yethyl]carbamic acid ter¢-butyl ester,

2.4.6-trimethylbenzenesulfonic acid salt

[2~(7-Benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid fert-butyl
ester 2,4,6-trimethylbenzenesulfonic acid salt (100 g of material that was 3.5%
w/w water; see, for example, WO 2004/035592) was added to a metal

hydrogenation vessel. Pre-mixed isopropanol (IPA; 150 mL) and water (50 mL)
was added. Solid 5% Pd/C catalyst (4.0 g, 61% water wet, Johnson Matthey type
440) was added. Hydrogen was introduced to the vessel and stirring was started.

The mixture was hydrogenated under 3.5 bar of hydrogen pressure and was
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Sol vent (240 nL) was distilled under vacuum at | ess
than 7Q0C. Diisopr pyl ether (IPE 600 nL) was added

wanasiiher7eol uti on was re-heated to 64C. The soParTiS&z06/000690

was stirred at 250 rpmand allowed to cool naturally.
After 2 hours stirring, the tenperature had fallen to
28C and precipitation of pugduct had started. After
stirring for a further 90 m nutes, the tenperature had
fallen to 2 10C. The mi xture was cooled to 50C in 20
ST %§u Gheh8NtoNsbE e F CHREdRE Ub e6g°@? 98as L take
m nu he product was cted by filtration.
xﬁedsmmenaktmwmlsthmmonuy i quhpicie raglet 3\6 howrs. Pa"h(ezr@@:tlon

LR LR B 0 SR 0 S Bl
tﬁeﬁoﬁ 5@15, Qat%/é’tewéshﬁas‘héd IvﬁthQPKF(QO &zﬁd ahdvwhiteadtiel difectly to
g, 85%over two steps). ALTERNATIVE 4 Ta)

tp@ nem@cao@ vasseli %i@ﬁm@f@{t@%ﬂlﬂﬁ%ﬁd@ﬁm et hyl ] car bam
ic acid tert-butyl ester,
2,4, 6- trinethylbenzenesulfonic acid salt

q“;’? 1 BB Z Y -[02.3) 33 (Bevambplasaaky)cy-ayébSy@opylhoroxa-3yT -Hiaet-
car bam caC| d - butylt ester

P eonic acid salt (92.60 kg of

A e h

@éo/tfd&vaé)@fnpw woJ 01)’[28992) Mdilohey tyy pe agdeduswadutihd el sodium

rmac1(6 3b 308y Ao oA i Ao el Tnon-
£575: ggé;]ﬁgm@ldf% J’cgm@@érog QNs-Ern Qh b BdlendsRLHhis RlcAT Gt

gen intfoduced to the vessel to
Qedstbp(a) abbve) rwasgadv!at fadtomretldyy ther datwwa@{mem@&ﬂbw)

g TLTHE PaBTErH ALY o7 SR e AR e eoR Rapia:
Hg)| Qi For T THA ?? stupedianding B@nékplsaﬁlﬁleeéssﬁk@sblhqg this aRBE@le

cating that the reaction was conpl et é.
Weacarncd] onti for worvengancedh ePolvens vead r@moml’-}ﬁdnl)ebl’ disgllation

d f 1 h 35
i g&@gg{ﬂ ]g,refﬁ[f{eo ETOéEP? e&?%gi) o%% J \gg‘ﬁ?‘%ﬁ@ & l')eoﬁllsﬁﬁed

to ensure removal of IPA). Toluene (400 mL) and aqueous sodium hydromde

(3 M, 100 mL) were added and the mixture stirred for 5 minutes. The phases were
separated at 27°C and the lower aqueous phase discarded. Aqueous citric acid
(10% w/v, 300 mL) was added to the remaining toluene phase. After stirring for
5 minutes the phases were separated and the upper toluene phase discarded.
4-Methyl-2-pentanol (MIBC; 600 mL) and an aqueous solution of sodium
hydroxide (5 M, 450 mL) containing sodium chloride (at 10% w/v) were added to
the citric acid phase. After stirring for 5 minutes the phases were separated at
30°C and the aqueous phase discarded. The MIBC phase was washed with
aqueous sodium chloride (20% w/v, 100 mL) and after 5 minutes stirring the
phases separated. The MIBC solution was then left to stand overnight (this
overnight stand is unnecessary but in this example was carried out for
convenience). The MIBC phase was concentrated under vacuum at a temperature
of less than 44°C (maximum temperature that can be reached at this part of the
process is 70°C); solvent was collected (water ‘18 mL: MIBC 35 mL). The
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The reaction mxture was filtered into the next
reacti on vessel where indicated bel ow and the catal yst

woabws/wagowashed with | PA (35.9 kg) and added Par/sSEL(06/000690

next reaction vessel where indicated bel ow (b)
tert-Butyl 2- i7-\(2S)-3
- (4- cvanor henoxy) - 2- hydr oxygr opyl | -9-oxa-3

7-di azabicyclor3 .3 .1l non-3 -yll ethyl carbamate A
cl ean vessel was charged with

SPROR ol LD o 2 g 57 e SR i e YR a9 330 .
JoWen 240 SOD) Wﬁ@ @&ﬁlwfmid%r %ﬂuuinl &) I‘Desé lhaM 709Q. DidsgpropA ether
sol ut 1 on_ of L;Q oxa- 3, 7-di azabi cycl o

(EPﬁ $091mbh ot et wyl {hessolmion vasciechepisito KRG Thersefution

|
D
tahpatemre/vhsd $ilkn t@d2ked. anthprenipithtivre of\@soduetahad sﬂarj:ec? 8@fter
R RSB b8 Boiy bETERHAR T
\Ifﬁr&gigﬁttb' 560 §:050 SinideY hdd thén MhlAUk 8%is (b RatiicPfRel] 90 Sninutes.

eriod is unnecessary in this exanple was carried out
"ﬂmr podnvte wasncaljecteBoby efittratiad 5. Thieg filtwasake masedvashed by

yfocsmeStwaB PEAEPG RS APETerbirt O Vo 7RCHBRE AR By fyegon

N qﬁﬂey strad ptr&au%’é w26-driol GvermighY o 9iReatSIFAtth Cgﬁ\ve( BeMile

101.7 kg) was charged to the reaction vessel and
mmﬂ@djaﬁmwhzaswhd1 s, 8% e itwe seR®)- st opped and the
phases were allowed to separate over 30 m nutes. The
| ower aqueous phase was discarded. Stirring of the

ATTERNATIVEer phase was restarted and aqueous citric

aci d solution (10%
(8} 2r(Ox F-3,7-diazakiqyglofd. 3. I non-Frub ethyllegsbarpie agidygrin

108 u%&%e%%n%s@lfdn%&dgat separ e e o

Fhe Wer agueous phase was sent to a second vessel
[\ ES=nky1- oﬁzﬂ-d %h&z&bﬁt@@fo (2B gaﬂdn€3 “pDectleylwatbadiis c aacited zerz-

G SR 2By B RPN BB TIP.50 K RgRal that ws
B k

(AR ol oS08 e Wapsoaplissn 8 g o vac

iyt i(DA0 (120 %196 wratdrIwet] Jk]g)sowd\datﬂmyetypam% twasraglded ¢o a

metal hydrogenation vessel. Pre-mixed isopropanol (IPA; 109.30 kg) and water

(46.2 kg) was added. The vessel was purged with hydrogen to 0.5 bar to displace
nitrogen and then hydrogen introduced to the vessel to 3.0 bar, stirring was started
and simultaneous heating to 55°C was begun (maximum temperature reached was
55.3°C). The reaction mixture was held under hydrogen for 1 hour 45 minutes
before the uptake of gas had stopped indicating that the reaction was complete.
The reaction mixture was then cooled to 20°C and left to stand for 21 hours 35
minutes (the standing period is unnecessary but was carried out for convenience).
The reaction mixture was filtered into the next reaction vessel where indicated
below and the catalyst cake was washed with IPA (35.9 kg) and added into the

next reaction vessel where indicated below.
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15 mnutes. Agitation was then stopped and the phases
were allowed to separate over 30 m nutes. The | ower

waqguesaaz/7phase was di scarded. Agitation was reBCaSEHD6/000690

and sodi um chl oride solution (20% ww, 111.1 kg) was
added and the contents of the reaction vessel stirred
for 10 mnutes. Agitation w#s stopped and the phases
were allowed to separate for 18 m nutes. The | ower
aqueous phase was discarded. Stirring was started and

@ krRBliA 42073 (K9)3-NRSy drB PR Ly ). 5 B YR EpbBYIRIONSEG- 3 PRS-

gani ¢ phase by distillation under reduced pressure.

@E&E@@dﬁ%ﬁé&ﬁ%@&ﬂ%&maﬁms transferred to a clean
esse V| EL, 3 t ti

TR usbel e onirsed B SRR e BRinfR VS0 ke

Jdae @610 attingpl® REE 01899 )e debrtLided Gvalet B 8¢.7aRg) and sodium
filtered hot into the ¢l eaned reaction vessel. M BC

caborptek golutier (hdde @120 keESSESolBtion it [Rel-4ar 3, diagabigydo-

1i . _ , . ¢ .
L LR e el 5% P
slil folnid doitd s (seeniey () eboned thap addeslund theepalng wdk (see step (a)
tenperature of the mxture below 70C after_ which t

dhavsbvat Yreaddsd. ddpmixpae Was beptedtoSdC VRS SHPUBYFS andheld
{
BSOS, RREoTRE A S AINN 8 85 e

fair 84t lemrsad@indimdtes (this stemdthgf period 4s tronecsssd®y imi thistexsmple was

(e ot SonGaeBREey. SoI0eE) OT5y R VEhErree B dsgation
aitfer Q&Ei'ce&;gn%?élﬁ‘é.t epoladitt et @ ) wis &Ri'ed?’cgidmleﬁlﬁh%ﬁng ]:5'14@1'16

m xture wa hen filtered and a di spl acenent was

oeabtibn| SEXtuds ives padipyed ée REr5°C138o8iuky hydeosidedsddtiem@ M,

bl i th.ni f ' [
53t 0 Bt 2 2L,
¥ stophddhndane bhses Hekeslinredith 8edardtt X et STRINUIGd URAower

pressure with heating at 30C for 87 hours to give the
equebes plasp ovasaliseardedwh$tireing off itp prganigsINpgT Platye 9gs, restarted
ALTERNATI VE.5 (.3) . .

P ey, i i o lation (A A W HTB0PaTh oAyl e fo
03 enifGtesl TRE ghationl wasstepped and the phases were allowed to separate

2.4,6-trimethyl benzenesul fonic acid salt
over 40 minutes. The lower aqueous phase was sent to a second vessel (VESSEL

2) and the upper organic phase was discarded. The aqueous phase was then
returned to the reaction vessel, stirring started and 4-methyl-2-pentanol (MIBC;
297.7 kg) and a pre-mixed solution of sodium hydroxide (10 M, 185.4 kg) and
sodium chloride solution (20% w/w, 111.1 kg) was added and stirred for
15 minutes. Agitation was then stopped and the phases were allowed to separate
over 30 minutes. The lower aqueous phase was discarded. Agitation was
restarted and sodium chloride solution (20% w/w, 111.1 kg) was added and the
contents of the reaction vessel stirred for 10 minutes. Agitation was stopped and
the phases were allowed to separate for 18 minutes. The lower aqueous phase was
discarded. Stirring was started and solvent (42.3 kg) was removed from the
retained upper organic phase by distillation under reduced pressure. The
concentrated solution was transferred to a clean vessel (VESSEL 3) and the

reaction vessel was washed with water to remove residual salt contamination. The
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[ 2-(7-Benzyl -9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )eth
yl]carbam c acid tert-butyl ester,

wa 2406831770 net hyl benzenesul foni ¢ acid salt (150rPgT/8£2006/000690

material that was 3.33% w w water; see, for exanple,
WD 2004/ 035592) was added to a netal hydrogenation
vessel. Pre-m xed isopropamgl (1PA, 180 g) and water
(75 g) was added. Solid 5% Pd/C catalyst (6.0 g, 61%
wat er wet, Johnson Matthey type 440) was added. After
BRI RH  TAPLEREN SR POk Bk BaElon
weBder IGHECb@ﬁ okghyes agided po SEBISH. nandvéisen filtered into the

Bple i can TR S
x?atv\émqﬁﬂ rdefidd &151%&‘(1?1)8 ﬁﬁeﬁ%ﬁﬁéeﬁtﬁeﬁﬁfeq{eegﬂ h¢ rature

|nclu eat up tine). After
o’fithe:nmastuad: belb@, 70%% aftenwhichrthedenpaatiuedwas adisied a«n (53 1°C

filt h ,
dnd Plisbiapsl St (150 b et SAfY o AT SRR A vk clete to
e e edn Wobldd 1540 E Qven lﬁpﬂllﬂlﬁ@s pasiRead dedddif €4 thbrs

to the next reaction vessel at the appropriate point
4Petnainired Ghisosiadbingt pmodBus yinn@cessary but was carried out for

BiERE o ST S RSOGO S ERT A e e

6230 Shin¥es. cmrrﬁwwei@ ther iB&d axl andikpreédnseny IHash o ebld
trile (44.3 g (see, for exanple WO 01/28992) 0.98 nol

@a) diisopaepsd @heraﬂf%eﬁ' &gk Wap-gdded and the cake was blown with
rﬁ&é%&yilor 39 @%%L{e%erzst? (ﬂgk ?Szl.ﬁ'gl S%QAI? bt wastdar B out QO%R/E%IEAC%)

m C acCi

’ﬂxe%oﬁdtvvasrﬂiﬁh&lhémdﬁz&ﬁ&ﬁtek tinddr eedicedl preasurg withddatimgest 399C
an_aqueous sol ution of sodium carbaonate 3%\/vlw,0 480
fgy 87 Irpvers & giye it fiths cqmpquad a&aﬂént?sa%%bé 88{7%)-
3.3.1]non-3-yl)ethyl]carbamc acid tert- butyl ester,
2,4,6-trimethyl benzenesulfonic acid salt (see step
AhTERNmZHVEAﬁs added, followed by the catalyst wash

és?e?}fﬁ,@lt-’ifrf%ﬂ-fv%en%erfb@ﬁ%&nc Jﬁ@ssﬂ?ac“ on was COO' Ed to

5CQ0C. Sofvent (353 g) was renbved by distillation
[Or(@ B enzgldRrosat3 Pi-digzabieychf3.3.1]non-3-yl)ethyljcarbamic acid fert-butyl

ester, 2,4,6-trimethylbenzenesulfonic acid salt (150 g of material that was 3.33%
w/w water, see, for example, WO 2004/035592) was added to a metal
hydrogenation vessel. Pre-mixed isopropanol (IPA, 180 g) and water (75 g) was
added. Solid 5% Pd/C catalyst (6.0 g, 61% water wet, Johnson Matthey type 440)
was added. Afier nitrogen purge, hydrogen was introduced to the vessel and
stirring was started. The mixture was hydrogenated under 3.5 bar of hydrogen
pressure and was simultaneously heated to 65°C over 15 minutes (temperature
overshot to 73°C). Gas uptake measurement showed the reaction to be complete
after 30 minutes (which included the heat up time). After a further 30 minutes at
65°C, the reaction was cooled to 23°C and then filtered directly into the next
reaction vessel at the appropriate point detailed below. The catalyst was washed
with IPA (60 g) and the wash added directly to the next reaction vessel at the

appropriate point detailed below.
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woabdeadrmer e conducted at this tenperature).

< 5Q0C. Toluene (375 g) was added and the tenperature
adjusted to 280C 3C. (Al extraction operations that

sodi um hydroxi de (10% w w, 180 g) was added and the
m xture stirred for 5 mnutes. The phases were
separated and the | ower aquglous phase di scarded.
Aqueous citric acid (10% w w, 450 g) was added to the
remai ni ng tol uene phase. After stirring for 5 mnutes

) %RBARES- {"YEF(QS)SﬁPLﬁE%r@%&ﬁ?iﬁ-@—@wﬂﬁ&%rob@ﬂl9ed5b@a Phatsra-
d| scar ded. 4- Vet -ent anol” (MBC) (420 g) and an

Afie hydrOX| de /' sodi um chl ori de

R 2, R e R Py (03 e

(Eb@uroe%xbﬁgldomem/m smsahaﬂ %dluandoabéueoﬁm t®us [2-(7-
g ase di scarded. The MB ase was washed w

bProxaddi-diavabigysialaa. ldm%wlo@thﬁkﬁanaﬁd a(flfier test-butyl

B ”%3&@%@@?@%&%@@ E RIS, Bibfred Hytadhicg B Rafion
of eddigal Nz&hctna‘tﬁ$3%emx/ ed80 grheTholsalution oﬁaﬁ @L-dutaSS 2diaza-

to cl ean vessel hi ng through with MBC (60 g).
By el | Doy 3oy < GTHTIE | adouerNer iyt Firiethyl-

Bdncsh AL A8 safR(ORS stdy) EFibART 3a8hatBe FARRRA e lRlyst

uti on was re- eate ove 55C. tiIron was
shash @se@I stap1 (B)abbusie Theaesdtidlg mizdnnei vgpstheattt do fafluxaXBHY over

| ed f
38 Myt el Af s Ruptasie 367 SRRt o5& FRRRTRY LS Sonled
By 9baCt Soagnt §9%4 %Y tad riodddl By éfshﬁého(n-rﬁ}ﬁlef '_rédu%éd pRKQure at

was washed by di Spl acenent w't
Kes0f@r dblnese (HS2000)s aiddd ahd thedeinperabye adgtu‘stle(bmo 28%e+ 3°C.

duct was dried in, va f)at 55Ct e title
E@ﬁp‘a‘aﬁ%at% RTRHPES B Fol O OYFre gpn g&@/gf § \fgPoperature).
AR sodtuf RN LNE {ﬁ)‘% W/ 386 %2 68-added and the mixture stirred

J-'di azabi cvclo[ 3. 3. 11non-32yl) &t hyl ] car bam ¢ aci d
fcerﬁf mbuntagl Thspmses Werk $panatedeint ythed brvwes ngeedus phass disdagled.

%‘Pd’%%ﬁ%la?@tn(ﬁé% 93}? )t; 913@ vgacsld %Z(? ?ooﬁ%f}‘:er%%ggg ’Eoluene phase.
%ﬁ# %IGrhﬁTgm miate 5;?11&@@&%9 @Baeh %t&se@@fa@edseé\ﬂdtthé Ui tSifeHe/phase
discarded. 4-Methyl-2-pentanol (MIBC) (420 g) and an aqueous solution of
sodium hydroxide / sodium chloride (15% w/w wrt NaOH, 7.5% w/w wrt NaCl,
600 g) were added to the citric acid phase. Afier stirring for 5 minutes the phases

were separated and the aqueous phase discarded. The MIBC phase was washed
with aqueous sodium chloride (20% w/w, 75 g) and after 5 minutes stirring the
phases separated. The MIBC phase was concentrated under reduced pressure at
<50°C (84 g of solvent was removed). The solution was filtered to a clean vessel,
washing through with MIBC (60 g). Solvent (239 g) was distilled out under
vacuum at <70°C. Isopropyl ether (IPE) (653 g) was added and the solution was
re-heated to above 55°C. The solution was stitred and allowed to cool overnight.
The following day, the mixture was cooled from ambient temperature to 5°C over
15 minutes. After 10 minutes stirring, the product was collected by filtration. The

filter cake was washed by displacement with IPE (225 g; IPE temperature was

ARAESEZ006/000690
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150.30 g of material that was 3.21% w w water; see,
for exanple, WO 2004/035592) was added to a

waypadieageriat i on vessel . Prem xed i sopropanol ( 3POD/SE2006/000690

nol es; 229.30 ni; 180.00 g) and water (4.16 nol es;
75.00 nL; 75.00 g) were added, followed by 5%
pal | adi um on carbon (4.50 g52ca. 57% w w wat er;
Engel hard 5398). The vessel was purged with nitrogen
(3x) and hydrogen (2x) and then charged to 2 bar
rﬁ%’ﬁ r R, WRso ksiocab
usi zggg@hso [ ;k{}llasrurcgﬁﬁsﬁg ?%%‘g%o%{th a re?reat Yhve
thetitle compelhdas a e soligl (dDO Q@ 87%aver B stepsh.ur e was
started i medi ately, and the reaction reached the
target tenperature (65C 50C) after 15 minutes. After
AreRAIATRACEI on time of 50 minutes (including the
Tat up tinme) no further hydroen was taken up (4 846
a0 tazah B b Jethy PRI : 4 4l ester
) cool ed to 25C and reactl on
S GHPT et 1T S n | ayer chromatography (1:1
Po-(7-BEAdyRS- cﬁdatsemidlazm@ycﬂo[x 3. Bjn6k B RO Jehrbaiid mwrr-butyl
concentr at ed aqbﬁeous ammonia in the ratios 80;18: 2;
gstq:rb ch4 pttrimethylognepnesnidenis | asid sl G0 RGHES| 2650 mmoles;
anat hiss .c 0 epeiGa
deS| eg %g ?%ate % éﬁ f %%(lse g’a laT wa‘gmn/g‘éak%}en%éfedfqu%xmhﬁle’
WO tzoawoeasgﬁ) et ddded 6 @ IeydbdRnarlonmessaly | Frgmixeli isgheopanol
The cat al was_t hen washed w th isopropanol (783, 7
(o0 Bl 3080 maL: 45020 24 ad TSGR 0GR R0 75,00 2
$048 a9 t
%H%d(ﬁﬁ t(ﬂlow'éga e u;ﬁd}%@%bﬁ@@%‘b?v@ sy A)aﬂﬁiw wwater;

I's was’ | sopr opanol
E/ﬁg@hzirdm 98| The oresdet vt purged gvithh eittogen é31c)omdohmiﬂ()ganr(2x)

rf (75 oAt o2 s Shoeth Besabite, SHB(S, 6f TREI S g1 sied

Mélllgaar DA GGl ShakehittedWith! a 88E&F curve impeller. Heating of the
, 476-tri1met hyl benzenesul fonic .acid salt from which

rdaa'uors aahlutulr@ r'Wagastaneld eninediaiyy dnd the @euction Boched/ themet

SR T Cot o3e D 30801 BRSSO 3. RIS it

Sb]lﬁﬁfu@@”'(@clﬁ@lhg ther heabWpy tinRp trRr further hydrogen was taken up
4 trinmethyl benzenesul fonic acid salt fromwhich
(41&46 L had been consumed; theoretical volume consumption: 5.801 L). The

TN

reaction was cooled to 25°C and reaction completion confirmed by thin layer
chromatography (1:1 X : DCM as eluent, where X is chloroform : methanol :
concentrated aqueous ammonia in the ratios 80:18:2; silica plates, with
visualisation by potassium permanganate). (This cooling and sampling step can, if
desired, be omitted.) The catalyst was removed by filtration directly into a
500 mL measuring cylinder. The catalyst was then washed with isopropanol
(783.75 mmoles; 60.00 mL; 47.10 g).

The total volume of solution in the measuring cylinder was 480 mL, and this was
then made up to 500 mL with isopropanol. The weight of solution (contamlng the
title compound) in the measuring cylinder was 461.5g.

The weight of [2-(7-benzyl-9-0xa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic
acid fert-butyl ester, 2,4,6-trimethylbenzenesulfonic .acid salt from which that
solution was made is 150g in 500mL or 30% w/v.
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solution was made is 150y in 461.5g or 32.5% w w. Co)
fer -Butyl 2- (7-rf2

wWo2)06A37746 cvanophenoxyV2- hvdr oxypr oryl | - 9- oxa- BCT/SH2@8/800690

bicyclo[ 3 .3 .1]non-3-yl} ethylcarbamate A reaction
flask was charged with a solution of 3% w w aqueous
sodi um car bonate (95.10 mmok®s; 326.40 nl; 336.00 Q).
A portion of the solution of [2-

(9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ) - et hyl ] - car bami

Thé‘@de‘?gﬂt o'flw-t('y e B oxads ‘f'dd%z%l ltiyé g@g n@%ﬂz}gg:p&b%mic

acid salt that was generate
adid rerphatdsestar, LO%0+ ngethﬁ'lhehzanesulfomc a01d salt from which that

SR PR ruaR e ot o SERS RN coter

2,4,6-trimethyl benzenesul fonic acid salt precursor;

t he anhydrous eU| vaI ent |s 101. 8 g) was added. The
Baity ‘ draxypropytjf9-6xa-3,7-diaza-

i n t 200 rpm Solid A-
3 05% 1 Sonitrile (174. 67 mol es;

AOr&Qthn ek, whochepgadmith \WOsOtids 92} Wwadq%uél%dmm
the reaction heated to 75C over 17 m nutes.

PrBRRatR P kismmles; a20-A s eppralt qutlen Oi thmmlvstlomcrf&-

2

pg)%a;eg,g,sdl\él)é]abfc glogjugz 91?%&1}/2‘ %trur 0 t fer%’\@&t!l ester,

B,F}ﬁ-trmmﬂhﬁbbnmmsuwaﬁic_rm\geﬁ Ztizmt du(atsfqgelnbxatddom p'a'ﬂtie(a) above
ntents. no i us_neanjn

el (ate 1ol 0d 5 CEHIE ket stomo o Geebie pleth - Inon-

gﬁ@%gﬁﬂc%aﬁﬁ: 004 85+-b391 88 Bld 6 %@ﬁ%@?lbg éﬂg%;&g)ggcggcﬂ Qalt

sk contents (which wéré’at
ssbason rthe fanhxdm‘oumdpymlcntl idel 01 100Y) was)addad.5. T mixilmeswas

IR e e s 56 iR e i siring et 00p. 1 ol 4-
M2s)- &Il%@ﬁ‘ﬂetﬁé')@]ﬁéiﬁoﬂﬂﬁs, 357@547 %@16%0 368014 €sceS Birt bdaBihle

occurred within 30 secon hases were
Bep AL 2889L2) \ms aid@i ahé ghe mgctlomlwteeldo db°Graver 1 Amimiteh The

{85 8 1B 5B 0023 b B W e
ﬁeﬂghéd ang @f Aaqumlma@ragphaf wiiath cifed eid RIIPRFANGS tb 181 to

8an|c phase in order to renove
50°C, and solvent was removed by distillation. The flask contents now weighed

422 g (thus meaning that 256 g (2.44 rel wt) of solvent had been distilled).
Toluene (2.85 moles; 301.88 mL; 263.00 g) was added to the flask contents
(which were at 40°C). An aqueous solution of sodium hydroxide (10% w/w)
(315.02 mmoles; 113.63 mL; 126.00 g) was added before the resulting mixture
was cooled to 30°C. After 12 minutes, stirring was stopped and the phases
allowed to settle (settling occurred within 30 seconds). The phases were
separated, at 30°C, leaving interfacial material with the (discarded) aqueous phase.
(If desired, a further wash with aqueous base, such as a 10% w/w aqueous solution
of sodium hydroxide, can be performed on the organic phase in order to remove
traces of mesitylene sulfonic acid.) A solution of 10% w/w aqueous citric acid
(163.96 mmoles; 302.83 mL; 315.00 g) was added to the toluene phase. After 7

minutes, stirring was stopped and the phases allowed to settle (settling occurred
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wGa2m060073) was added to the tol uene phase.

traces of nesitylene sulfonic acid.) A solution of 10%
w w aqueous citric acid (163.96 nmmol es; 302.83 ni;

m nutes, stirring was stopped and the phases al |l owed
to settle (settling occurredwi thin 20 seconds). The
phases were separated, at 294, |eaving interfacial
material with the (discarded) upper (organic) phase.
4- Met hyI 2-pentanol (M BC) (2.88 m)I es; 366.58 nL;

a?t Dl ﬁ@% ogﬂg"d ple%sg % CEXT E%Qg,ﬁ}e Oy tl'nf)e?famal

ﬁ%ieEPAi with/)the( @ﬂ@aﬂﬂdyappeﬁtdrgama) Iﬂ‘lawt e&/llethszlm-pd:nln@ldlvaMIBC)
settle (settli

&g@pe a\?\?@ %ﬁhgﬁg ggigé 8§8’§§ \Agd%‘it oHieasd by agueous ‘Sotution of

7 0 h
FRE BBl (ol AL RE b TR o9t
Qoiunuiea,rstmﬂn§wds stoppedd andi the ph2e9mildwgd {olseglec@etthng asprred

45,74 dded d
St 60 SogPRIST nERouRBoses GHE S eRAT Ll phoe o i fecia
hﬁtéfﬁl thith ﬁx%e(dlédaf&df’wgrr gagué’éiutsr bRasd0 Aﬁcﬁﬁh@&s soli€on of

phases were separ at ed eavi ng

sotttemf chibiride (38%ewival (1A 166 nphele; d45s%4arrﬂe d)Z 5|0<gaevas added and

SRR A O P SR 1 aipofent e Bimie RAPERT rletne

gsétthﬁ% el &F twithin B0 dRoAds)Of THat hs@nﬁe@séﬁardﬁéd MtBSS°C
he flask contents now wei ghed 3 (t hus rneani ng

lenziing angristegieeialy matgrigwith ﬂg@ (dlwaydngépwdﬁque@ﬁ@\m%ﬂhe

Igbr?tgﬁtl; lo?ttfleo ﬁ)clsk wa%héc? @5 %{ Nghe 9% {1619 %Wﬁt&lekﬂ%%égldvacuum

0 a clean vess and nsed rou

which 128 tonthd esllectidn 37 191mL4ﬁ Witergdnd T&mEOﬂMBCS !I1he flask
the new fl ask, wei }%ed 351 g.. The sol ution was

ERUFHF gAY Vrighed Shi gnthen é%e)amrmhatnfge&eﬁqrg 78i 0. %Fﬁg wt) had
%%%egrlndgleg I%IS'I ﬂ&il%ﬁg} g‘ﬁe ryﬂﬁng]gx#; §s BRak890t0% clean

nmat er | 1 SSO e 50 utl on was
stesstl drdedhsed dila‘ouglawuthmf[ﬁ?oc €F0Q)5 meaden 213G mhe42.00 g). The

PGB e Bl RGP T bR o
(:Q{\Fé@enét% Zﬂuﬁﬂ%\ﬂ g t1141578099: d&stalﬁ@&toﬁ%c%rrwsTﬁg daditOwas

t he hot BC sol ution; which caused

heatpd ﬁ@td@f’@ «'m?d ahematenialudiesclved alThet @115213CWa§'hhst1lled under
%fgcl:ulilltrrll o S%‘%,rleeading to the collection of 183 mL of liquid (based on a
density of MIBC of 0.802 this is 1.4 rel wt). Diisopropyl ether (DIPE)
(3.24 moles; 457.00 mL; 331.32 g) was added to the hot (70°C) MIBC solution,
which caused the temperature of the mixfure to fall to 52°C. The solution was re-

heated to 60°C and then allowed to cool naturally. After 27 minutes, the flask

contents had reached 45°C and seed crystals (56 mg) were added. The mixture
was allowed to cool to 27°C (this took 2 hours) by which time a large amount of
precipitate was present. The mixture was cooled to 5°C over the course of 24
minutes and then held at this temperature for 1 hour. The product was then
collected by filtration (a process that took 45 seconds) and was washed with cold
(5°C) DIPE (1.54 moles; 217.24 mL; 157.50 g), which took 30 seconds. The filter
cake was pulled as dry as possible on the filter (10 minutes). The damp material

Af t BCT/BE2006/000690
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heated to 60Q0C and then allowed to cool naturally.
After 27 mnutes, the flask contents had reached 45C

wanaesieedocrystals (56 ng) were added. The ni XPAT/SE2HE/000690

allowed to cool to 270C (this took 2 hours) by which
time a |large anmount of precipitate was present. The

m xture was cool ed to 50C osr the course of 24

m nutes and then held at this tenperature for 1 hour.
The product was then collected by filtration (a

(o] e\ t 4 e 3 L
O Rpl g iy Pt G750 A ol BAIRIGHL 165 €5
Homedy. JBissewotiastitlldvengound as a edkie soldd (G388 £,84%)s dry as
possible on the filter (10 m nutes). The danp
material (99 g) was then dried in vacuo (at 55C) to
BoRsiiapt wei ght (which took 1.5 hours). This gave the
trtie conpound as a white solid (68.3 g, 84% . Exanple
rertiButyl BufA2-(42eyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
{37- o4 gyanas 2-f1 u?rophenoxy) et hyl]-9-oxa-3

P HgL CarRAALe 11 non- 3- yl >et hvDcar banat e

ALTERNATI VE 1 To
[ 2- (7-ben2yl - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl )eth
cid tertbutyl ester,

=tri methyl beri |f bpi id t 00.9;
T2 i SOu el e b LB PEy S esfe fer
HdP0edtbn) 2006-tMealyHehheBtFonid @cidhias (@9 %dg&g o exdriple,

al [ adi um on carbon (4 g) (approxi mately 60% wet i
%@2@@4/03%93),% afidest iseprpparwsb G Mralonens Wetar 98 male dl s

St 100 SRR JLEHSE O (BB BbeBE bl Y oo
PRCwds dealed to I68NE and whay diyadmeenated ak®5bas Fhé reatfién mixture

catal yst was renoved by filtration and the catal yst
Wass held ot a°Gifoh 2pg hsixteasohapry befprrabgingispolsg to 20°C;

{359 3Biund of 1'%7 | \rllg@gage%%r@ﬂa ARk ¢ 5@1 Y& refRR Bl 'B?iﬂggﬁt?on

concentrate IS gave a te crystal

&l ihe, catahyst lwasagashedk enithuisopropame ( 50 intlr)i | 'Ehe dord@inkd orghaic
hi s s. added 4&3(;21 bromﬂet hoxy) - 3-f| uor,Qbenzoni tril e

1%1&@?65 | 15QRERPanPL FERIYEY W IR EBTY SPnsHY A0 7a¥di m This gave a

WD eRRLRide%afd SWvhichReas BREE hPth ¥R ethd ©). abl His was

added 4-(2-bromoethoxy)-3-fluorobenzonitrile (43.5 g; see Preparation A above)

and potassium carbonate (250 g). The reaction was heated to reflux
(approximately 80°C), and held at this temperature for four hours. The reaction
mixture was cooled to approximately 20°C. The reaction mixture was filtered, and
the filter cake was washed with acetonitrile (250 mL). The combined organic
filtrate and acetonitrile washings were concentrated in vacuo, and the residue was
taken up in toluene (345 mL). This was then heated to 30°C and kept at this
temperature until the end of the extractive work-up. To the toluene solution was
added a solution of sodium hydroxide (12 g) dissolved in water (110 mL). The
layers were separated, and the lower (aqueous) phase was aiscarded. To the
retained organic layer was added a solution of citric acid (30 g) dissolved in water
(270 mL). The layers were separated, and the upper (organic) layer was
discarded. To the retained aqueous layer was added ethyl acetate (330 mL), and a

solution of sodium hydroxide (60 g) and sodium chloride (30 g) dissolved in water
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(approxi mately 80C), and held at this tenperature for
four hours. The reaction m xture was cooled to

wappieas7rmat el y 200C. The reaction m xture was PCISE2®6000690

and the filter cake was washed with acetonitrile (250
mL). The conbined organic filtrate and acetonitrile
washi ngs were concentrated 460 vacuo, and the residue
was taken up in toluene (345 ). This was then heated
to 3Q0C and kept at this tenperature until the end of

extr i Ve, ot Kk '
GEGBEL SEhe dfet® o Bapeey pd Jb 30 Ragteb P e s
c'héba&“@*de ITd thbQetalned offmid layarwaswided aaphttiohed sodiosh dheride

| ower (aqueous) hase was djscarded. To the re g

@Pganfissalesdein Wast &tala dbp i«%}f%wsw sqpeFated efeﬁdﬂf pwer
@gué%lu?ts ggﬁé?éj v&;ﬂ Wk gled 27 GnaL bihyll R elaflY §ier WRAS dried over

and t he upper (or gan?j Fayer was
xdag(eamdedulféfe) (Img),rﬁiteaemenid dtﬁ.lémymg hgene wasasashddl edth ethyl

Hyte B anEb ol Cmmab eitaRe SHTOF o Sh3b e GsPgs e
cﬁ‘lcc‘ﬁﬁfa?&f sz%c{% Led 1eT&1§1el BRULEEPROE oS E RN % Qtbw 8 @oﬁtaﬁung

ower (aqueous ase was di scarded. To the retained
Whgacnystallmp@aﬂmhmoléﬂ Q0 30 yisld)of sodi um chl ori de
(10 g) dissolved in water (40 nL). The | ayers were
separated, and the | ower (aqueous) phase was

ny‘%’e"aﬂis‘aﬁgn o_ffﬂl‘i‘e S VbmpERIBES b& &t dif in@6esOM§! using the
magnesi um sul fate (10 g), filtered and t he dryi ng
afewingvasthedshed with ethyl acetate (220 mL). The

conmbi ned organic filtrate and ethyl acetate washi ngs
were concentrated in vacuo, to yield the title
T@ nRedndyR 2 7 Rahicyxed-D qitioed heﬁ@@i)ahy\ll]ﬂgom 7-@iazabicyclo-
stalline artsvvlth|n|t 72. 00 3%|elg8
@r Jslnanﬂrfslé@tgﬂacaébamqﬁ@ (th &) wéfawiéﬁélﬂ%éomwlﬁ@% pital) and

ﬁg%rtog%nfo(l 2(‘379 eﬁﬁff Y ThHtS i€t d G ds Ohd 04 19 65‘5&? ofa dQdf & this

t{e?@[ellih’a(ré fg:y gﬁ?erﬂnﬁﬂugw Fﬁmhrmg@ edidk”)lyd jo 9°® );agerSmﬁe@i aakes.
i t

GBS B SRR ERTEaRES S TRRY TBOBtIE RS o at 5°C

ﬁ;r)two 1Bh3 b'&"c%f@ U&?g ﬁ%@reﬁ%ﬁﬁ Shsh &l @é%coﬁ%s%ﬂyl@ 1’16{' gg

tenmperature teen mnutes ore be C00
5C)oVEe damptsylidivastdesd in vacuo, at 35°C, for approximately mneteen

hours, to give the crystallised title compound as an off-white solid (54.5 g, 71%
yield). .

'"H-NMR (CDCl3, 300 MHz) § 7.48 - 7.30 (m), 7.15 - 6.96 (m), 6.30 - 6.01 (m),
4.58 - 4.23 (m), 3.91 - 3.82 (m), 3.27 - 3.08 (m), 3.04 - 2.87 (m), 2.85 - 2.59 (m),
2.48 - 2.35 (m), 1.40 (s).

ALTERNATIVE 2

Sample 1

To [2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)ethyl]carbamic acid fert-
butyl ester, 2,4,6-trimethylbenzenesulfonic acid salt (148 g; see, for example,
WO 2004/035592), was added isopropanol (450 mL) and water (150 mL). To this
was added 5% w/w palladium on carbon (7.5 g, approximately 60% wet paste).
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Crystallisation was noticed at between 15 and 10C. The
m xture was held at 50C for two hours before being

woizbieasedo and washed with col d dii sopropyl et hePCtR8200t/000690

50C). The danp solid was dried in vacuo, at 35C, for
approxi mately ni neteen hours, to give the crystallised
title conmpound as an off-whije solid (54.5 g, 71%
yield). 1HNWR (CDC3 5 300 MHz) d 7.48 - 7.30 (m,
7.15 - 696(n) 6.30 - 6.01 (m, 458- 4.23 (m,

ThfesittifpdEinhlfl wag héded 1651 bl wad hidoperaidd s bar. The

ﬁh&’rﬁiﬂ%ﬂ% vlasadiplathed af 65°C, for approximately fourteen hours before
n2yl - 9- oxa- 3, 7- dlazablcycIOEB 3.1]non-3-yl)eth

‘96;1]1% gp(g;gqlntQ 28 dotaé Wplblg}eyq)f lygdregen uptake was 5.9 L. TY]G catalyst

t

Fad el Py RED AT B8 LasB el B LoBipthor 3PS L)
T%Ochlnaahdomhﬁr f{lir51e rdnjl. iSoprdgainsl V\m;ealyxgg e}vzhsﬁﬁfgy\ll Were

| 1 ad a mat e %
ep e Yacka e s rhrdinth s b wastbingsehdyges idken

{ t

o agasalad (29 13 STdass iRl LRI HRRo et

toddepe - hdfonate 8B grisde®rem@atiandd abowed kndrpotadsivny darbgeate (91

P B AR hen T8 S S ST R0, o v
SRR ARPRAhis thRpdFhtire HPE] gﬁPH&irQ R F60lig thirbéh Q&rﬁp&ﬁt@re

[ sopr opanol cat agéét washi ngs were concentrated in
(rapioximatalyt HEC).e Jibk rpastion empcmé westilteredcangstha filen eake was

\%f%hegé@g@%%ett%ﬁggs iﬁ%d %1131 og'#;ixréllﬁl %;ﬁé{aﬁa’ Fu);d ace?oml}xle cake

WathiefewdreSetnbeitatdd #8khcdo and&ﬁ‘@ ré3URRR! bitie8 wids aklevedp in
and pot assium carbonate (91 . The reaction m xture

intaenp 8 anlye T@ﬁmwa@aaéé%m Wﬁtt@mwfwd@n hydrgpxides(26.6 g)
BB S5 5 RSN B SRS G R0
lagacwhodiscardddir Bo Wresrefaidddesrgshia ha@ref has hilddded solatieh vBStric
qqlq? Eg‘gﬂw)%ﬂﬁ églg :)f}agelfr! Q4Q(S (1513]]?)6 n"Hae lza-gfréss \?vgrrébsle?)gr%ted and the
upper (organic layer) was discarded. To the retained aqueous layer was added
ethyl acetate (1.25 L) and a solution of sodium hydroxide (89 g) and sodium
chloride (44.4 g) dissolved in water (460 mL). The layers were separated, and the
lower (aqueous) layer was discarded. To the retained organic layer was added a
solution of sodium chloride (15 g) dissolved in water (60 mL). The layers were
separated, and the lower (aqueous) layer was discarded. The retained organic
layer was dried over magnesium sulfate (75 g). The magnesium sulfate was
removed by filtration and the drying agent was washed with ethyl acetate (410
mL). The combined organic filtrate and ethyl acetate washing were concentrated
in vacuo to yield a yellow oil (97 g). This oil was taken up in diisopropylether
(485 mL) and isopropanol (100 mL). This was .then heated to reflux
(approximately 68°C). At reflux all of the material had dissolved, and the reaction
mixture was cooled to room temperature (approximately 20°C). The mixture was

further cooled to 5°C before being filtered and washed with cold diisopropylether
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washi ngs were concentrated in vacuo and the resulting
resi due was taken up in toluene (850 nL). To this was

wadasd3z7eol uti on of sodi um hydroxi de (26.6 g) PCT/SE2006/000690

di ssolved in water (240 nL). The | ayers were
separated, and the |ower (aqueous) |ayer was

di scarded. To the retained ggganic |ayer was added a
solution of citric acid (44.4 g) dissolved in water
(400 nL). The layers were separ ated, and the upper

I o car To the a,i ugQ
DS S0 i sPh 505 e ot 320 G L Y S e
QmpRdl Wb ¥ eiiedelid szamym&bl um chl ori de (44.4

9) pg)?lssol ved in vvatera?z O mL). The layers were
separated, and the |ower (aqueous) |ayer was
§Ia sq? ded To the retai ned organic | ayer was added a
on of sodiumchloride (15 g) dissolved in water

T@ Q2 )bendN®-brays 7 sliamabieysle s . djned,3 ﬁlb‘&ihﬁ]‘tﬁrﬂaﬁmeracid tert-
eous) |ayer was di scar%ed The retained or

o Pt i Haae by MentRRs AU r g fal U1 VE 850 Taexample,
f
TRODGEAIID, A oMBD EBIRUAA (O Wir dolvter Q73 D Then
SI%eer]/mopdiladﬂﬂn on gabon (8. Ulg aifad@rmnnia’eiw&)% e fpagte) was added.
tr d | | d
I R TG AR el o
ﬁﬂ&rﬁbn@nlxt@t%dwéssﬁ%@ﬂﬁ’é@ét éSb@Ofo‘int')vo hbkss aH@%vaE hﬁ‘éh cooled to

eated to reflux (approxi mately 680C). [ ux all
2°G; hetahwaleme af hfidogeh spioke sads 7dnb. (The qa@ascst M@a removed by

d t t t el
Sstsn. e SRR G vl Rondrate QOB D e ighnbined
&%hﬁlg flirhth %@ﬁoﬁ'&%aﬂ@%ﬁ@@sﬂvhﬂuﬁéﬂ Were concentrated in vacuo, and
di't sopropyl et he The danp solid was dri ed

fha resduso(white ®5st@hn@ @olgd)v@aq faken um lie aeetprpBe (2- ai)aﬁf o this

Pt ¥t Brettsdtoanfod it hilens BB Q9 g e

Meb&atibaBi &bode) dﬂldtpbtetsbluhyd:ar‘@cﬁia% (106.5 g). This was then heated to
2,4 6-trinet hyl benzenesul fonic acid salt (173 see, .
e(%gm@mat% 80564/ ogssaproxipately dadan Hepy: ogEWomactwn

By BB, o WPCT SRS R LA Ofom

wagechture (approximately 20°C). The reaction mixture was filtered and the

filter cake was washed with acetonitrile (220 mL). The combined filtrate and
acetonitrile cake washings were concentrated in vacuo and the resulting residue
was taken up in toluene (1 L). To this was added a solution of sodium hydroxide
(31.2 g) dissolved in water (280 mL). The layers were separated, and the lower
(aqueous) layer was discarded. To the retained organic layer was added a solution
of citric acid (52 g) dissolved in water (470 mL). The layers were separated, and
the upper (organic) layer was discarded. To the retained aqueous layer was added
ethyl acetate (1.45 L) and a solution of sodium hydroxide (104 g) and sodium
chloride (52 g) dissolved in water (540 mL). The layers were separated, and the
lower (aqueous) layer was discarded. To the retained organic layer was added a
solution of sodium chloride (17.3 g) dissolved in water (70 mL). The layers were
separated, and the lower (aqueous) layer was discarded. The organic layer was

dried over magnesium sulfate (87 g), filtered and the drying agent washed with
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warbmstiaimmed at 65C for two hours,

The reaction m xture was heated to 65C and was
hydrogenated at 3.5 bar. The reaction m xture was

to 20C, total volunme of hydrogen uptake was 7.1 L. The
catal yst was renoved by filtration, and the catal yst
was washed wi th isopropanol 5§90 nL). The conbi ned
organic filtrate and isopropanol catalyst washi ngs

wer e concentrated in vacuo, and the residue (white

PP R s 05 B8 SRR, Retsd BT Ehpsctith price
t;v@khiﬁgﬁvére%bhcfeﬁﬁaﬁe& ué ﬁ&k@m&o g'teldSQQelPdv@ pA L3 g)n ’13) @MP‘)V&S

e@t assi um car bonate (106.5 . This was th
h%‘gfi 1spgropgkeihex (p%p m@x%rsepgppawcgllodv%} this mixture was

ARRELYD %gﬂ y(a@%h%n?’%elpog S’ ?esza% an g rrﬁat@ﬁ%t had

mai nt al ne ours ore coolrn
dissnivede mped ather erefetjopr amxm'belvyasz Qﬁ))ledThe teé@at iteperature

t d dthe filt hed
CbtoBae B0 SToE Softoe) Tochie g iR FOpTac o, A the
ﬁ%@t‘i&f‘hﬁithteewé@hﬁefé@s hﬂ‘}fégs%hﬂﬁ{/% 2B Wiatad dn@%ﬁéﬁ%&her

and the resulting residue was taken up 1n tolu
(240 b, 3% s Theslamgdetd avas lrigt iima vacﬁuuaodvemr;rah&ﬁ(bm dive the

tdparadent SRR ol SR (haag ayer vas " °

di scarded. To the retained organic |ayer was added a
solution of citric acid (52 g) dissolved in water (470
e Iayers wer e separated and t he upper

R L N RS
afd memmrtwﬁtrmu@im gﬂz@f’a m)thamb 8 0dtHenaredy ©ild 88mpHAhdI)To
di.ssolved in water 4540 m.). The | ayers were

de warturgvpsadde éxr@prqpérmtﬁééo m&)end isggropanol (70 mL),
' | ay.efso
SLREURDE S piklind e vk AL RS ) A AT i
haat dissdlVed add) theTﬂne(tin&y\GttS crwﬂéda t® deqnﬁﬁd a@l_rﬁpbrat’af‘dj (dﬂpﬁ?mmately
ueous e car de e organic layer
AL RS dRGRES bran o sl to X6oogyr if s Blterad aHd the
t cetqhe
e ol AN B2 e T dqhd s
duisshinngsuoyet 35°€o tegine patifiet] fithe eanpminti as wih effdviateyslidds g,
(1 g). To this oil was
? f .éo (i} wélg)

The title compound samples resulting from the above three procedures (i.e.
Samples 1 to 3: 60 g, 79 g and 25 g, respectively) were combined. To the
combined mixture was added diisopropylether (820 mL) and isopropanol (82 mL).
This mixture was heated to 65°C, at which temperature a solution had formed.
The reaction mixture was cooled over three hours to room temperature
(approximately 20°C). Crystallisation was noticed at between 45 and 40°C. The
mixture was further cooled to 5°C over twenty minutes and held at 5°C for twenty
more minutes. The reaction mixture was filtered and the solid was washed with
cold diisopropylether (165 mL, 5°C). The damp solid was dried in vacuo, at
35°C, to give recrystallised title compound as an off white solid (149.3 g, 91%
yield). '

and was t henPCOSEzm®6/000690
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added dii sopropyl ether (600 nmL) and isopropanol (110
m.), this mxture was heated to refl ux (approxi mately

woadwe)137740 reflux, all of the material had di sBOTSEZN06/000690

and the reaction mxture was cooled to room
tenperature (approximtely 200C). The reaction m xture
was further cooled to 5C, apgl the reaction m xture was
filtered. The solid was washed with cold

di i sopropyl ether (240 niL, 5C). The danp solid vvas :

SRR ST SRR 1906 T8 et B Tl 1, 61 -

Sﬂ)m(hﬁ 1B),Hhe7 £ 4 aal(mt ley r3a@3583 3D qmt BH) mezs of r(mmzﬂtl .05 -
ove ures and concentr at ed

38 Vio A T Tt S0 BeD -GP Lo DN (RdeDt 1 1| ¢

conpound. To this crude m xture was added

di i sopropyl ether (530 nL) and isopropanol (70 niL),

WRTERNEVE/BA3 m xt ur e that was then heated to 650C. At

R e Bt o digpabGriel s e o) B %‘%ﬁlﬁa%@ jert

% Dested N4 '@-tﬁh&gﬂ?ylﬂ@ﬁeﬁééﬁﬁfo Hrefcﬁkf rsgl@%ge s ’eggx\?vi t{ﬁ‘ﬂple,

ore it was filtered and the so
BED Q0603 6320 pydseadded a(sodutivin, otsﬂ@ropa'lﬂmé (22amd_)soidi waten §30

Bl s e s poa by viool B o B¥hon (2 acprint® et posto

The rédcﬁb@nﬁfacmowaﬁh&amoe@s@&td tvhm &rb%éﬁatelaea@bptssr The
three procedures (i.e. Sanples 1to% 79 g and

TBClion exprcRy BE) atvieh e f@@rt‘ﬂﬁlﬁt&fctmntltm pad mmthane@boled to

P L BB e e ABGRRF r2E kel Y remoeed o

Altratioh GhdtteeRefbist ks avabbd WidNisbadpil TBH mI1€The organic
reaction mxture was cool ed over three hours to room

ﬁ@%m ﬂi‘@éso@é‘m?ﬂ@&‘t%i’%WﬂSh@@@)Ver@%blapd i Tahis wanadded
T e D -

ﬂﬁﬁej aind taneibttionnef didng uaﬁsnatﬂ(& rg9aatsts<i>106d i water €18@mL).

Hll tered and the solid was _washed w th
e reaction mixture was heated to 75°C, at approximately 1°C per minute. The

reaction mixture was held at 75°C for twelve hours then cooled to 20°C, at
approximately 1°C per minute. The reaction mixture was reduced in volume by
reduced pressure distillation (at less than 50°C), and approximately 150 mL of
solvent was removed. To the remaining reaction mixture was added toluene
(175 mL) and the reaction temperature was adjusted to 30°C and kept at this
temperature until the end of the extractive work up. To the toluene solution was
added a solution of sodium hydroxide (10.8 g) dissolved in water (98 mL). The
layers were separated and the lower (aqueous) layer was discarded. To the
retained organic layer was added a solution of citric acid (18.0 g) dissolved in
water (162 mL). The layers were separated and the upper (organic) layer was
discarded. To the retained aqueous layer was added 4-methylpentan-2-ol
(210 mL), and a solution of sodium hydroxide (36 g) and sodium chloride (18 g)
dissolved in water (186 mL). The layers were separated and the lower (aqueous)
layer was discarded. To the retained organic layer was added a solution of sodium

chloride (6 g) dissolved in water (24 mL). The layers were separated and the
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cold diisopropylether (165 nL, 50C). The danp solid
was dried in vacuo, at 350C5 to give recrystallised

woi2bdeat3zoopound as an off white solid (149.3 gpPC®s#2006/000690

yield).1H NVR (CDCI 3 300 Mz) d H 7.49 - 7.29 (m 2H),
7.16 - 6.94 (m IH), 6.31 - 6.02 (m IH, 4.57 - 4.21
(m 2H), 3.93 - 3.82 (m 2¢), 3.28 - 3.07 (m 2H),
3.05 - 2.87 (m 2H), 2.85 - 2.62 (m 8H), 2.49 - 2.37
(m 2H), 1.43 (s, 9H). ALTERNATIVE 3 To

2-(7-b -9- oxa- 3, 7-di i e -3 ;
D
v]gl,u{heﬁby rfe(:mjem rbg;gzez /ﬁgglslgtgm? (&t ked gaasgm °@6creg4_1ti1$geé1];¢1 the

or exa e, S e S uti,on o
e Speoale ok mf el AR Gt B e

d 2 ' C . f B
B LRL WAY B saala0-(Ech B19! BlfiRtr v
rétded denalete dly Pednctrhmpresiive distldatioon(atrilgssuthanwiy’ Melaad

at 65C for twenty mnutes, and was then,cool.ed to 20G:
pDORIIEY UK BT 1§ oDGEh Ui AR s 50 g Fonige s Rided

Y . X . H | C. Th
d\f}\géﬁé\%g%ﬂelﬁ@ SRR Sehily n{ahr}tﬁl?g% ﬂéE t@hperhtige stedval 355 e

th i'Sopropanol . _The organic
nfikture atae canldtthe20°P€opt eprrppimately 41.35S€ pRIgRinNEs ey beld at

conbjned. To this was ded . ' o

255 g R Smb P o PERB NG ot ROF BB B

aé xim Stely P85 B P it Odh dBv AIQIE@ it 5°@fdr apsrokintdteln anthour.
I um car bonate (63 g) di ssolved in mater(§186 )

THeemixéare twasrfiliered andethgepsodush pag washedspith cgld diisopropylether

r Qxi e . 0OC per I o é '
GEE e TR The o, S arattsd S BR3P B Bretely
tRentSRRORIURR 16 laitveliGe PRtTe dBinpoud aF hewhiegctystaling sdlidr €9 g,
was “reduced in volume by reduced pressure distillation
635 yiekBs t han 500C), and approxi mately 150 ni of
sol vent was renoved. To the remmining reaction mxture
was added toluene (175 nL) and the reaction ,

R RFReBéatioe ofds it uahpsinticaBG@Canted dugpif nacessary susing the
tenmperature until the end of the extractive work up.
foowing methetbne sol uti on was added a sol ution of sodium
hydroxi de (10.8 g) dissolved in water (98 nL). The

To tert-butyl (2-{7-[2—(4-cyano-2-ﬂuorophenoxy)ethy1]-9-0xa—3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)carbamate (164 g) was added diisopropylether (820 mL)
and isopropanol (82 mL). This mixture was then heated to 65°C, at which point a
solution had formed. The reaction mixture was cooled to room temperature
(approximately 20°C). Crystallisation was noticed at between 45 and 40°C. The
mixture was further cooled to 5°C before it was filtered and the solid was washed
with cold diisopropylether (165 mL, 5°C). The damp solid was dried in vacuo, at
35 °C, for approximately eighteen hours, to give recrystallised title compound
(149.3 g; 91%).

11 NMR (400 MHz, CD;OD): & 7.53 (d, J = 9.8 Hz, 2H), 7.29 (t, ] = 8.2 Hz, 1H),
4.38 (t, I = 5.9 Hz, 2H), 3.89 - 3.82 (m, 2H), 3.17 (¢, J = 6.3 Hz, 2H), 3.01 @,J=
11.5 Hz, 2H), 2.86 (d, J = 11.3 Hz, 2H), 2.78 (t, J = 6.0 Hz, 2H), 2.67 - 2.60 (m,
2H), 2.60 - 2.53 (m, 2H), 2.39 (t, ] = 6.2 Hz, 2H), 1.41 (s, 9H).
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| ayers were separated and the | ower (aqueous) |ayer
was di scarded. To the retained organic |ayer was added

wa 28l1ati7on of citric acid (18.0 g) dissol ved PATASEL®6/000690

(162 nL). The |l ayers were separated and the upper
(organic) | ayer was discarded. To the retained aqueous
| ayer was added 4-nethyl pengan-2-ol (210 nlL), and a
sol ution of sodi um hydroxide (36 g) and sodi um
chloride (18 g) dissolved in water (186 nmL). The
%;éf@i%ﬁgﬁé%%eparated and the | ower (aqueous) |ayer
. To the retained organic |ayer was added

'ﬁo S[QL(UtHeﬁﬁylcﬁ-oﬁa?ﬂﬂLdﬁzahiolelogﬁ3 ( ho@)3-glehdloadshniio avad eért-

The | ayers were separated and thel ower

‘e%fajh@ 5) ; éy@m%é dizsroapldec arkk sple 60 15 nij’emf% grample,

Y0 20BES72) P UHIR SR B R RIRY (P B dg R o0
afpr ol thist edsyaddsd 1526 of'wgpalledinib)on ddtben Bk gtofiéil % wet paste).

v AT B,
bectal mmexvgsqﬁaﬁﬁﬁwe 85 for dppioklrhAbly Bt Bive hitftes and

than 700C), and approxi mately sol'vent was
weﬁ’dma @toolwb ta PREC, ecstaldmnéumaef biattegendiptakepyasi2y2 bt Abe catalyst

mL the t t b
39 certoren i ptraon T s BlaBG A wagte St MhroBRiat G L)
@o A20Corhed br3EAI8 filfritE And qkesisaﬁroge%l E{ﬁﬁl més%gmaalamed
si xteen hours. The m xture was cool ed to 5C, at

&ﬁ%ﬁ&ﬁq&tﬂ@pgppbemkﬂmrtoMea%gu%fme sl ige bep Brepsmation B
WP RS QST o B0 o (LY Mo VBE o WP hes .

Was was e I SOpr Opy

(rﬁa&aﬁhon ﬁﬂ@ue whehebadtptosTd O av@spréltimatkly m°(v @éxuﬁhmmé then
35C, for approxinat ell\%wtvvent y-two hours, Ig| ve the
&

beld| & @’éﬁ"qﬁ‘?ml?ﬁdat&%,e orpkvelge }@P}}Ssttbﬂmrﬁn]éel%lqo@ dotp g0°C (at
%{%}{%%1 Q ?‘e‘ﬂr Xa?ﬁlﬁé l "ﬁ?etxleg&lo?lfmﬁ@lﬁet&arsl gd&?dqﬂ? Vgl‘dme by

necessary
rﬁtlbmﬁpreismré distillbtidry (at less than 50°C) and approx1mately 140 mL of

7-12-(4- fl h t h 9-
%ﬁﬁq{rﬁy‘%ﬁ 5<§m<r‘gedg %]tﬁsrpr@uﬁ{}lﬁgéflgﬁﬁ(%/ Y}’gﬁ @uor)%gé7%rd$a§nd
AddestBhieApEARY §8%HusRA% MoPC and kept at this temperature until

the end of the extractive work up. To the toluene solution was added a solution of

sodium hydroxide (10.8 g) dissolved in water (97 mL). The layers were separated
and the lower (aqueous) layer was discarded. This extraction with aqueous |
sodium hydroxide was repeated once more, the lower (aqueous) layer again being
discarded. To the retained organic layer was added a solution of citric acid (18 g)
dissolved in water (162 mL). The layers were separated and the upper (organic)
layer was discarded. To the retained aqueous layer was added ethyl acetate
(210 mL) and a solution of sodium hydroxide (36 g) and sodium chloride (18 g)
dissolved in water (186 mL). The layers were separated and the lower aqueous
layer was discarded. To the retained organic layer was added a solution of sodium
chloride (6 g) dissolved in water (24 mL). The layers were separated and the
lower aqueous layer was discarded. The retained organic layer was dried over
magnesium sulfate (30 g). The inorganic solids were removed by filtration, and

washed with ethyl acetate (30 mL). The combined filtrate and washings were
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and i sopropanol (82 nL). This m xture was then heated
to 650C5 at which point a solution had forned. The

woeast BT i Xt ure was cool ed to room t enper at UPET/SE2006/000690

(approxi mately 200C). Crystallisation was noticed at
bet ween 45 and 40Q0C. The m xture was further cooled to
50C before it was filtered gpd the solid was washed
with cold diisopropylether (165 nL, 5C). The danp
solid was dried in vacuo, at 35 0C, for approxinmately

| d.titl d .
(@blﬂ!&hﬁ@tgd E}g%}gzo a{tgfsﬁlk%gﬂ(gi)egrmg %@%ﬁl | 811?4@WHHS oil
wag a@dadzdiisepiopylethze (75, ml) ahc&s&prb?%no% QS( 15L¥J3§13 (nhxtu}e was

g?_%%eci_%o @‘%tp(‘,dat approyg}@ag?m5021pq)r mp 6 (T@e tgm;aer@tpreg, Was then
%i.dintalﬁeg 8t é§°C f!)r ﬁﬁﬁe@?ﬂgge r‘i‘he\agﬂ & wéztgiq_&@lic? 5912(1 g5(at

@mrozqmammusw—; pfbr iinnute), held at 20°C for approxunately s1xteen hours
2- % = Zar | azahi cycl of 3. 3. 1] non- 3- K
8?]8§ﬁ‘? g G t&PPrQ y|0 %% Cgier minute), before being held at thlS

ﬁgfl tgl;lggﬁ%lﬂg& e ekb?gc%é h OB%‘S%%]h&uraGﬁ% dl%gét on(rg&nge s oi?ltered
abheoyedidotvas goshed Litlanoldvditseprop$ltiet (36 R, 131y, Ve damp

59 w pal | adi n, car ba of 61% wet

e Bl BBl YD OB DOR (ot ot dre b sold
m&@;&iw gemrpted at 2.5 bar. The reaction m xture was
mai nt ai ned at 65C for approximately forty-five m nutes
and was then cooled to 20C, total volune of hydrogen
trgﬁ APS/Es2 L. The catal yst was renoved by
i ratlon arnd the catal yst was washed with
Ts c{m(@fb@ﬁ@l %-Sda- M)dlazaelcfrae[m 'I'Fioﬁeﬂyl%tﬂﬂﬂlia?oda}xgb T4 Qers-

t he |sog_ opanol cat al yst washi

lﬁltx 18 5a et ﬁ@@é&&lmm @hidt Qﬁl%u 6196- g,l sag} ffan a?a&nple
L
Vekiot s B N iy Pt o o

rehgtingmitticenwad added 6%vasy alddanton ARRYE lﬁtg of approxunately
1C.per mnute, then held at th

tel
Bhptet vl Tor miliStovas Wbon boriBe k5" hanhgras dpliegented af
229 gal( afhe%g& n'&ﬁl’%ﬁggl %ﬁ%§8%§%§ pperlﬁat% yat%s}elngynmmutes

m xture was
before being cooled to 20°C; total volume of hydrogen uptake was 11.4 L. The

catalyst was removed by filtration and was washed with isopropanol (150 mL).
The organic filtrate and the isopropanol catalyst washings were combined. To this
was added 2-(4-cyano-2-fluorophenoxy)ethyl toluene-4-sulfonate (175.5 g; see
Preparation B above) and a solution of sodium carbonate (315 g) dissolved in
water (930 mL). The reaction mixture was heated to 75°C, at which temperature it
was held for twelve hours before being cooled to 20°C. The reaction mixture was
reduced in volume by reduced pressure distillation (at less than 50°C), and
approximately 650 mL of solvent was removed. To the remaining reaction
mixture was added toluene (860 mL) and the reaction temperature was adjusted to
30°C and kept at this temperature until the end of the extractive work-up. To the
toluene solution was added a solution of sodium hydroxide (54 g) dissolved in

water (485 mL). The layers were separated and the lower (aqueous) layer was
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reduced pressure distillation (at |less than 500C), and
approxi mately 140 nL of solvent was renoved. To the

woenwia7r1g m xture was added tol uene (172 L), PamsEL(06/000690

reaction tenperature was adjusted to 30C and kept at
this tenperature until the end of the extractive work
up. To the toluene solutiomggas added a sol ution of
sodi um hydroxi de (10.8 g) dissolved in water (97 nL).
The | ayers were separated and the | ower (aqueous)

GRS et s RAURGLS soaiumn

Hydesead ey d)aligohadan Wateel(m I 5.C The @rersTerk REpdr @@ b the
organi c | ayer was added a solution of citric acid (18

lgyen(agyepuss tpyphwamtispardads ST orihe retpined| (psgenis) loyeiewas added a
h

SRRSO Gl SO B Rlss{IOEERN whokor BB IS FE BRER  fore
s(eﬁag@teﬁta)ldahd u%pes ?Iinsg‘amo)ﬂ hagxér wadldigoarbeddr ’?cx 'ﬂfé?re(sa&ﬁ:dq%qwamds)
sSOodal um c riae SS I n e L) .
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AR s aR e ?‘) FUifsBl R R0 By SRy e e
fepdrated)and The ldwry éaqalemm) dayzee paus ali edrdad.d Totthe hﬂmﬁed (organic)
ok arasadd Sl olie oF Silisn cblosine Laf Pfteropisg g fiaori 2o mo).

THEDI@@ﬁ' Q/el%oiétpgrsatéﬂeﬁlﬁi ﬂﬁnﬁ‘ﬁ%ﬁl (E?jlefohél)t Tapdd @Qs dﬁs@%ded The
washéd with acet at e he” conbi ned

fetainadgprgaaiv) lazvas Wias gged/\emmgmemumaauadtm (h5Q gk uBhe morganic

th 500 I I | (4
SR8 sty R puehoai s o Sy Rel nER Shacte Qg e
S aPAfifake &Bwiihings Hhire cBhochitaRdWRIabA LIk $a8300C, to
at approximately 1C per m nute. The terrperature was

givecrudatitle apmpoungt asgg@lovaolifl(2Qlegn i nutes. The
m xture was then cooled to 200C (at approxi mately
0. 250C per mnute), held at 200C for approxi mately

PheXdRY8 phtetisre WdtaBp&eal Bfbe farthér tidés @ ﬁ%ﬁ%‘}d}ﬂ&tv@iltWSOOg of
0. 250C per m nute) before bei ng hel d at is final

[Re(hhenaylef-exg-347- @wbwmﬁﬁ 3l Inoarfeyh@ihmcafwenm eisk feorbutyl
e ot T L S S s e T S IR

pibi\;\ﬁdbhﬁh&f(mdﬂ@o 304 RO00 d 6f @hdestifld@nipoubé. conpound as
Ite soll

The four batches of crude title compound mentioned above (0.2 kg, 0.2 kg, 0.3 kg
and 0.3 kg) were combined. Diisopropylether (5 L) and isopropanol (1 L) were
added to the combined material. The resulting mixture was heated to 65°C, at
which temperature a solution had formed. The reaction mixture was cooled over
approximately six hours to room temperature (approximately 20°C).
Crystallisation was noticed at approximately 37°C. For convenience, the reaction
mixture was held at 20°C for approximately sixteen hours. The reaction mixture
was further cooled to 5°C over fifty minutes and held at 5°C for five minutes. The
reaction mixture was filtered and the solid was washed with cold diisopropylether
(1 L, 5°C). The damp solid was dried in vacuo, at 35°C, to give purified title
compound as an off-white solid (741 g, 74% yield).
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(28.2 g, 61%yield). ALTERNATIVE 5 To
[ 2-(7-Dbenzyl -9-o0xa-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )eth

wohLhwastam c acid tertbutyl ester, PCT/SE2006/000690

2,4,6-trimethyl benzenesul fonic acid salt (300 g; see,
for exanple, WD 2004/035592) was added i sopropanol
(460 nL) and water (150 ml)gs To the resulting mxture
was added 5% w/ w pal | adi um on carbon (12 g of

approxi mately 60% wet paste). The m xture was then

LSV elttne, FESQEE s 288 @ oBe o Dimop ol i e 10,

49@@ y =8 oute5mhef of e3 @Ql(ﬁgzm@ ?ﬂ(t -?é)@ﬁz IH{ alo1 (4, 7=

vol ume of hydrogen uptake was The catal'yst was

Fetnblze dHhy2. $6 (4, Wzt il&ri HandHps. 7&4@ Héde& i 2BDop6dp ) (m,

w22 R AR e et T 200e Raded

2- (4-cyano- 2-fl uorophenoxy) et hyl tol uene-4-sul fonate
2175. 5 g; see Preparation B above) and a sol ution of
ate (315 g) dissolved in water (930 rrL)
r
FOALTARHEA P It 5P S0 TRl i, e

gl esert 0 Memﬁbemﬁeﬂiﬂfomatm @80 ug,eseuaWO eoo«:/easm) was
vol ume by. reduced preisure distillation (at_less than

afidge)s sohHionLdisenroraneb (30 whe apd veterdp vl Tigythis was added

?‘%{‘ﬁ’e%”@%# B GEBUR (1) BTG IEHO s X THE Foablih ARKER was

ghfadsd €4°€ enﬁ mélh{adrdgfmlfasad e\e/l\gri beirs The mypetion umetlljga;]wasj held at
C - .

SR P B 5 ] St i Sietest Baglie el e BEnydsqen

Staldl waoh ved iThev@atfyst W&}eﬁb‘)’ed ‘tT}h €1tk ART 21d WPdsSthen washed
separated and the | ower (aqueous)” | ayer wasdi scarded.

wishtisepropsnal (édl mb). gaktiec presoicufiltate wad th@ldmprqpanol catalyst

Pyl g, 1Y RGBS Bl et Bhéh

{oﬂl&@ﬂ%}fohﬁ}é g17.98%; dbcSPRpstatlon Boaboke), bed leﬂﬁﬁon of sodium
(organic) layer was added a sol ution of citric acid

@agbpng)e i s ) diswplyed inawater (98 1oL hi Yhe maetiomipéxtyregpsheated
t?:o {;a&t ag Pb@c‘i’mgﬁé@ #&pergerr n§18{1t%a‘k'h8 kedcRYE mid¥re Fhoha) 98850c

Parne aqu
for twelve hours then cooled to 20°C, at approximately 1°C per minute. The

reaction mixture was reduced in volume by reduced pressure distillation (at less
than 50°C), and approximately 60 mL of solvent was removed. To the remaining
reaction mixture was added toluene (75 mL) and the reaction temperature was
adjusted to 30°C and kept at this temperature until the end of the extractive work
up. To the toluene solution was added a solution of sodium hydroxide (3.6 g)
dissolved in water (32 mL). The layers were separated and the lower (aqueous)
layer was discarded. To the retained organic layer was added a solution of citric
acid (9 g) dissolved in water (81 mL). The layers were separated and the upper
(organic) layer was discarded. To me retained aqueous layer was added 4-methyl-
pentan-2-ol (104 mL), and a solution of sodium hydroxide (18 g) and sodium
chloride (9 g) dissolved in water (93 mL). The layers were separated and the
lower (aqueous) layer was discarded. To the retained organic layer was added a

solution of sodium chloride (3 g) dissolved in water (12 fnL). The layers were



10

15

20

25

30

| ayer was added ethyl acetate (1.05 L), and a solution
of sodi um hydroxi de (180 g) and sodium chloride (90 Q)

wdizesaByed in water (930 nL). The | ayers were BEPAEA06d00690

and the | ower (aqueous) |ayer was discarded. To the
retai ned (organic) |layer was added a sol ution of
sodiumchloride (30-g) dissegdved in water (120 ni).
The | ayers were separated and the | ower (aqueous)

| ayer was di scarded. The retained (organic) |ayer was

Sop A RTS8l THErORAaT v v
sidoydd incelaheby taiiced pressibedistifdiionddt fesd thea e °@ncbsulting in

5 GEmDEA g FRPiER GESB1 101 BE O RYBERY L 378 A1 FR6 fop clean
(R4 e whbSvARY Svil] 9GRAHYIBeRS2L5} Fggtrﬁﬂ).t MrRemixture was
further tines (starting once with 300g of

feduged: e v2me byxsedgeed gressubi distdllatips. @t 1pssothas-70°Cat and

I bani id t - but yl t .
By ST A S o el Von SeSiety Th die dpidpengs paded
8fisdpopy11BdraD 8@ kL)t Whﬁémhiﬂ&irﬂﬁgr@lﬁﬁ&n@%ra%ﬁ@ ab&RA4@aT] The
300 g of crude titlie compound. The four batches of

Brixfyee was g%@ai%é@ﬁé%é@fqrg rheipgaprnted (@ 20°Gdat approxigpately
Dt er B ah i Rppalll A%din B TPRRAGRS e

HBdrer Thk mithee 7as theni dogledity 50C catvipprdx@ahtely 0.25%56er minute,
whi ch tenperature a solution had forned.  The reaction

ARck vap Belded 66108 aPRFoEmalgp twRilestse | Yhesmixtugsvas filgered and

0 0%} . akddys atl
R s R U B A (el o e Bamp
sdiad wesadriédoin vaiend (at 8 5%@ Sortepbrbxamat2lp0@ehtyrtwo hours) to give the
approxi mately si xteen hours,, re ion.m xture was
AlF crmpoundcadiits. s gl“PPflwf%ﬁn%}ééﬂeéﬁl?d held at 5C
for five mnutes. The reaction mxture was filtered

and the solid was washed with col d diisopropyl ether (
AITERNATIVIEE danp solid was dried in vacuo, at 35C,

TIVIIh &
18 B b S RTRRA RS S gbl Tl 2
Eutgil gsteﬁr',z ﬂlf;b@iﬁieéch}gg&_Qe%&glzfdnirﬁna&gisbaﬁ(%O 1|1 s ’W(\% @g()%/ 039592)
Mas .aﬂdgd, éBQ]@ﬂ(’)IQ @:f isppfopahol (1g52 mL) and water (§0 inL). To this was
added 5% w/w palladium on carbon (4 g of 61% wet paste). The reaction mixture
was heated to 65°C and was hydrogenated at 2.5 bar. The reaction mixture was
held at 65°C for approximately one hour, and was then cooled to 20°C; total
volume of hydrogen uptake was 3.8 L. The catalyst was removed by filtration and
washed with isopropanol (50 mL). The organic filtrate and the isopropanol
catalyst washings were combined. To this was added 2-(4-cyano-2-
fluorophenoxy)ethyl toluene-4-sulfonate (58.95 g; see Preparation B above), and a
solution of sodium carbonate (20.01 g) dissolved in water (310 mL). The reaction
mixtﬁre was heated to 75°C. The reaction mixture was held at 75°C for twelve
hours then cooled to 20°C. The reaction mixture was reduced in volume by
reduced pressure distillation (at less than 45°C), and approximately 210 mL of
solvent was removed. To the remaining reaction mixture was added toluene

(290 mL) and the reaction temperature was adjusted to 30°C and kept at’ this
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11.2 Hz, 2H), 2.86 (d, J = 12.1 Hz, 2H), 2.78 (t, J =
5.8 Hz, 2H)5 2.67 - 2.60 (m 2H), 2.60 - 2.54 (m 2H),

wa 2&95/1(51{770J = 6.2 Hz, 2H), 1.37 (s, 9H). ALTERRATSEE06/000690

To

[2-(7-benzyl -9-o0xa-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl )eth
yl]carbam ¢ acid tertbutyl goster

2,4,6-trimethyl benzenesul fonate (30 g; see WO

2004/ 035592) was added a solution of isopropanol (46

nL) and wate this s aqd % W/ :
FEPrare O e GPB 8h T g e Vpoimet 0 ik Rl Fpiption was
ddgash komtoh ¥t &Hd@tnﬂ@?dﬁﬁﬂie$@8 bo opafse1oatinwager (162 mL). The
hydr ogenat ed at he reaction m xture was held

layer$ S@re caepam@dta,ddnﬂmkoe@r (agiepowa)s layRe Was glipaiade To the

200C | I f
A5, WA ke T gl ORI AUtk (08
Mbsotvell S8 RFRRaM62 nf[D)5 IrHe)layeTm/eﬁr @paﬂacedfankitthalcewar(dqdems)

I sopropanol catal yst washi ngs were co S 0.thi
laes veasotisrapdeds -Tg gctzuqefl@éga@%@ﬁgrxyy%qu)e a solution of citric

AR VRIS 1 SHRREEWES (P S0 9B TL BN balied and the
@pﬁﬁ Cdéigz:iﬂk:)l7 lg%w}&rdlécﬁﬁied!_)%t ﬂilh eetahéad mqmmpnﬂa:yfen mas wdded 4-
t 0 a Xl e er _.m,nu .
PERPEBAS S (358 Tk PHOAFOHHORLES ToghmR RO oGS, glend
SR BhibAde ¥ 7 @tdls%eweeﬁ Wﬁtteﬁm ol mﬂp n%myag Wefe seEQﬁted

reaction mxture was reduced i n vol une y r educed
prdeihs mm\eexd(aquedubhtaymw@adxsc@é@l t Rarth&@ddned arganic layer was

SR PricliGionedt-orutt aileridF <GB e BRetFRE I Bt L B, Te
1%9&5 bREe SGAFHOMI RISV (HR oM Iad ivits It aided 3TRE raftling

kept at this tenperature untll the end of the
mictturacotdswedwed kn uqziumEdvytrh@ct:d; pregsige slcﬂtluw@m(a&vkgs thad 68°C,

ailane it emov ey Paradihr Bl rcotionin fibed  hpan
fég’é}! &Rk Stheh %Va%ﬁed’\%hddf sfedyllpdntad2-d1NGor AL i rmfé AGR81 Was

ayer was added a solution of citric acid 9)
lrd:ducsadl ire grolumendy ered¢@d pn_e;surerldestﬂla;x@m Jaivbgse th@paﬁi)&@bdand

Fotonar L aaact PRSPt Uit R ieoinidlR bR adaed

diisopropylether (935 mL), whilst ma1ntaming the temperature above 55°C. The

mixture was cooled to 20°C and then to 5°C, at which temperature it was held for
approximately an hour. The mixture was filtered and the product was washed
with cold diisopropylether (200 mL, 5°C). The damp solid was dried in vacuo, at
35°C, for approximately twenty-five hours, to give the title compound as a white,
crystalline solid (51.4 g, 66% yield).

'H NMR (400 MHz, CD;0D): § 7.50 (d, J= 9.5 Hz, 2H), 7.27 (t, J= 8.3 Hz, 1H),
4.36 (t,J= 5.8 Hz, 2H), 3.83 (t, /= 3.5 Hz, 2H), 3.15 (t, /= 6.2 Hz, 2H), 2.99 (d,
J=11.5 Hz, 2H), 2.84 (d, J = 11.3 Hz, 2H), 2.76 (t, J = 6.0 Hz, 2H), 2.66 - 2.50
(m, 4H), 2.37 (t, J = 6.3 Hz, 2H), 1.36 (s, 9H).
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2-ol (104 nL), and a solution of sodium hydroxide (18
g) and sodiumchloride (9 g) dissolved in water (93

wai2dee/13180| ayers were separated and the | ower PaGSEZNE)00690

| ayer was discarded. To the retained organic |ayer was

" added a solution of sodiumchloride (3 g) dissolved in

water (12 nL). The |ayers wggeseparated and the | ower
(aqueous) layer was discarded. The resulting mxture
was reduced in volunme by reduced pressure distillation

at §§§ than 70 C, resulting in the renoval of
=mately 15 nL of solvent). This was then
f:a; f-Banysi{o ra-(alo@aﬁbﬁ(hﬁﬁ@@bmaﬁm Wask VB dedamitydio[3.3.1]non-3-

i The m xture was reduced
EE8ir e distillation (at |ess

30679#%%9&?2541%% Lo PP S el Bt rere-

bﬁt&D ¢ster, Mﬂbﬁﬂ)em&ﬁoﬁim acidhaalt e(fOAtatg,r 83. a@oﬂlﬁlol; see

40C. The m xture wa heated tpo 550C b fore b
@EF@P@&O{I& 2PPYe) (Was %45{95 vfo propame-dils _ water
?5 Cf’@lléI 8Py 8vib Malifunt BS cg}ﬁbﬁj % g2y QIX’W'?HI:% éb% water
ourt ours. m Xt ure was cool ed td o at

aeppaste)relled yesltidgMixpree was myﬂm,gemteﬂ a2.5 el dndmmﬁﬁdiately
or p imately two . ho The xture was filfer
hitied eSS (@hcs g ket it G M Teiifpd Etount of £ dkGgen,

& WaPRLORY! Bt Pffm (t6p&kinre O TLENQ : daithi S8liethat@ S SAkERA X -
in vacuo (at 350C for approxi mately twenty-two hours)

potagiiue pehrpanganhte Sdmnrpiﬁlfn&O a8:2achivrofaem: exeflsanal: | 35fre aqueous
| ALTE T| E 7
Ficid) Shotied thaf (56 %81 ol HRNeD e Cotg B s rompred by

Yill b DIl & agfed OwitR rirbptnyl-oP$1¥IL). To the resultlng filtrate and
2,4,6-trimethyl benzenesul fonic acid salt 101]01% see

vwlzsﬁow/adgggms pdsedall dd dadaees sndlum @ffqu)l@tﬁp( amdl). The
50
5 a?ﬁm%m@@r@ Wat éate(d % {;‘}egc algg;% Sraxbv‘gzlf;@c%gr H%y{ PMMene-

gi'um on car on (

El&giate0 (BOXT X tgli0Q. Gmmﬂtﬁﬁbé&i Ptepafabiof Rngbowds was added. This
hydrogenated at 2.5 bar. The reaction m xture was_held

AoV omva\érﬁr that nwtse theno heated at | Teliy TRast theurs. CBleCetd 11
Eﬁ.ﬁhﬁ)g%e LR HALU O] a{)ﬁ’o‘ﬁT &Pse Goﬁi?fe?ekesg@&ts@% LmL) was

e cata yst S renove tratton an
removed by distillation under reduced pressure, keeping the temperature below

50°C. Toluene (220 mL) and 1 M sodium hydroxide (100 mL) were added and
the resulting mixture was cooled to room temperature before further toluene
(30 mL) and 1 M sodium hydroxide (50 mL) were added. The phases were

separated and 10% w/w citric acid (250 mL) was added to the retained organic.
After being stirred together at room temperature for 15 minutes, the phases were
again separated. To the retained aqueous phase was added isopropyl acetate
(550 mL) and 5 M sodium hydroxide (150 mL). Stirring at room temperature was
then undertaken for 10 minutes. The phases were separated once more and the
6rgam'c phase retained and washed with 20% w/w sodium chloride solution
(50 mL). Solvent (100 mL) was removed from the organic phase by distillation
under reduced pressure, keeping the temperature below 50°C. The remaining
mixture was filtered whilst hot to remove insoluble material, which was then

washed through with isopropyl acetate (50 mL). (At this stage, if desired, tert-
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woaotchizz’7vas added 2- (4-cyano- 2-

washed with isopropanol (50 nL). The organic filtrate
and the isopropanol catalyst washi ngs were conbi ned.

f I uor ophenoxy pPerisyL006/000690
tol uene-4-sul fonate (58.95 g; see Preparation B
above), and a solution of sodium carbonate (20.01 g)
di ssolved in water (310 nlL)gg The reaction m xture was
heated to 750C. The reaction m xture was held at 750C
for twelve hours then cooled to 20Q0C. The reaction

] PP RS- PSR bR MRS e LT R BB gy

ploppNcabindeptin nedrdl €oray e belQolatvd HyedPataitagoh @8 etel r@gultmg
xture was added toluene (290 nmL) and the reactio

fl } dihgrselufian vig Jr@:%lﬁféad @é%@d@f@ﬁ& feetpric agid (13 42g, 88.52
ot} AREHRY WsEwHhib) U130 e B AR dUEr¥bthse of

3@) dnmmlfhy;jThe( irebalt{np8 ndtug) wds geo]egeldhronnvml erdtuz? causmg

nL T ayers re separate t ower

Ffé{%t@lhsaﬁ@ f e ot ff?HP TR Qe %&ufgqng‘gﬁ% eoq(laﬁ 5 &?@h

ﬁ%@ﬁ& &)lE@ﬂthHyoﬁltﬁﬁoﬁ qﬁa lt'ﬁ@ B}té’:f leAfashd® whth gb%rog}rlla%cgglte

di.ssolved in water . ayers were s

€30 mhkp Tb@\@rod(letqwmdme)d asei“yeas pmsslws s Hred@ltkr, t‘hen phien dried

retain cla er, wa dedaslutlo

LT ?80%‘3%4? B4 i SRS SamBo i g FhisGrsafis K e
V808 nsRFIaB R d and t he upper (organic) |ayer was

di scarded. To the retained aqueous | ayer was added 4-

e NYIRpeR0 iz, 6D:0830 #o) (ddink= ai %ol tHZoﬂH)f 796¢i 163 (m,

SHEGTR Goth 2 P R0 R, S0 LB e a0
aad (5, ewar(t(ﬁen&@m) 4H;;y£®2 W?3=d79<}£a’ dey; 2.90 (&he=11.8
tai.ned orga added a sol ution of sodium

B B0 8&54(@07675 ?g?IZdZH}s&Z\ﬂe@@ h=vidk e -8 e, Hl) 1718 /= 6.0

h@y (%%%oarat ed and the |ower (aqueous) |ayer
scar e The resulting m xture was reduced in

[NMR 90 NEHucBOYPS ISUtle ¢ 8.0iH, AH)PM.1( &, ers&7t1—hz@l2H)

|
$R3 AT 3b Bt 28T 5 S0 6 Plan Ak SEA0. At 4 bk 21D, 340
3k
T Sk L P e 28 ARt T AP, B e
£ &t2 Hes¥I), B3 (6UEY.2 HZ)dH), 2.21 (quintet, J= 6.5 Hz, 2H), 1.66 (q, J =

6.7 Hz, 2H), 1.43 (d, J= 10.8 Hz, 9H).

Abbreviations

Et = ethyl

eq. = equivalents

h = hour(s)

IPA =  iso-propyl alcohol
IPE = diisopropyl ether

Me = . methyl ‘
MIBC = - 4-methyl-2-pentanol
MIBK = methyl isobutyl ketone

min. = minute(s)



approximately 124 nL of solvent was renoved. To the
resi due was added diisopropylether (935 nlL), whil st
worbewst1arrtong t he tenperature above 550C. The nPETASEZ006/000690
was cooled to 200C and then to 5C, at which
tenperature it was held for approxi mtely an hour. The
m xture was filtered and thg product was washed with
cold diisopropylether (200 ni, 50C). The danp solid
was dried in vacuo, at 35C, for approximately
nty-five hours ﬁ% the title conpound as a
fte, crystallindBIsrY51.4 g, 66%yield). 1H NWR
PW@O Mz, =CD3CD) EQlla?dl oﬁ@arb%n— 9.5 Hz, 2H), 7.27 (t,
J = 8.3 Hz, J = 5.8 Hz5 ZFD 3.83 (t, J
P/(3. 5 Hz, “2H) 3 phtipy umcmeaﬂ@nz Hz, 2H) 2.99 (d, J =

5 Hz, 2 2.76 (t. J =
Té“. He, 2F|)H? 2, 66ﬁnggay§gdlr°%‘%tz?%ali’%§ 37 (t, J :(6.3 He,
2H), 1.36 (s, 9H).Exanple 3 fert-Butyl

r3--f7-r3-(4- cvanophenox%ﬁpropyll-g oxa- 3, 7-di azapi cvc
Rrefixes 31-11.9n & 1-3andylertp AaYs, el (sedtaneanings awml,. ecendagy, iso,

E?@-%9¥%énzyl-9-oxa-3,7-diazabicyclo[3.3.1]non-3-y|)pro
pyl ] carbam c acid tertbutyl ester,

4- chl orobenzenesul fonic acid salt (50.20 g, 88.36
nmol ; see Preparation C above) was added a m xture of
propan-2-ol (150 nL) and water (50 niL), foll owed by 5%
pal | adi um on carbon (2.53 g, 5%rel. wt, ca. 60% water
wet paste). The resulting m xture was hydrogenat ed at
2.5 bar and i medi ately heated to 50C. Once the
reacti on had taken up the required anmount of hydrogen,
it was cooled to roomtenperature. TLC (1:1

di chl or onet hane: Sol vent X, potassium per manganate
stain, X = 80:18:2 chloroform methanol: 35% aqueous
amoni a) showed that the reaction was conplete. The
catal yst was renoved by filtration and washed with
propan-2-ol (75 nL). To the resulting filtrate and
cat al yst washi ng was added 1 M aqueous sodi um
carbonate (115 nL). The resulting m xture was heated
to 55C and 3-(4-cyanophenoxy) propyl 4-tol uenesul fonate
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(30.71 g, 92.67 mmol ; see Preparation D above) was
added. This provided a m xture that was then heated at

woebdots7f7or 4 hours. TLC (1:1 di chl or onet hane: KX TsSRhzwed00690

the reaction was conplete. Solvent (236 niL) was
renoved by distillation under reduced pressure,
keepi ng the tenperature belgw 5Q0C. Tol uene (220 i)
and 1 M sodi um hydroxi de (100 nL) were added and the
resulting m xture was cooled to roomtenperature
ﬁ fore further toluene (30 nL) and 1 M sodi um
&@Pﬁxide (50 nL) were added. The phases were
separated and 10% w w citric acid (250 nL) was added
to the retained organic. After being stirred together
ht Aopreress derdthepraperation of & sulfonie ecid salhef foravled, wer e
agai n separaked. To the retai ned aqueous phase was
added i sopropyl acetate (550 nL) and 5 M sodi um
hydr oxi de ( ). Stirring at roomtenperature was
t hen under e r 10 m nutes. TQ%D Eﬁgg 2Wer e
separ at ed ce re @@nd the organi S ase retained and
washed wi t AIN20%Nw w NQdi chloride solution (§0 ni).
Sol vent (00 ni) s rgnoveld fromthe organic phase by
distillation under redgced pressure, keeping the
tenperature bel ow 5Q0C." The renmai ni ng m xture was
ér d dpvapsthekokst hot to renove insoluble material,
whi ch wgs then washed through w th isqprggyl acetate
vBoeim R tenreseniss Gitsagky! i (opdensllye qubstigwted Uy | one or more

-£7-1.3-(4-.cyano X ropyl.l-9-agxa-3, 7-dj.azabi cycl
Sl Rdedy BPRPORR A AR o B pa b n PO 1Y
Dasdpragentsseptiah ity Bian Ay dliesbky) pedviddaethateis Bbdsi 1@ represent

filtrate.) The solution was re-heated to 500C before
L1tGorstafieileneaci d (13.42 g, 88.52 nmmml ), dissol ved (by

' [ 1 : v, he , .
oo W RhRARRL Cl PR ARRAOHE, @ leplty S tapr
group Oie noptiomakly asubsetutedabsi oge @rysibosd |subsitu@ns aklected from

roduct from sol ytjon, The solution was cooled to 5C,
nealkrlobrlesnifrg jap gtlééIkBW;fqnfit ration and the filter
cake washed with isopropyl acetate (150 nlL). The
product was dried as far as possible on the filter,
whemineaenanyt pedpi mlvsetierydo Gpec2edy s dpiogaNesitbisttuted;
sub-title conmpound as a white solid (44.00 g,
which process comprises hydrogenating a sulfonic acid salt of formula II,

0O

or a solvate thereof;
wherein R® represents an amino protective group that is labile to hydrogenation,

and R, R? and D are as defined above,

in the presence of a solvent system consisting essentially of water, a Css

secondary alkyl alcohol and no more than 15% v/v of another organic solvent.
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73.99 nmmol, 84%. 1H NMR (400 MHz, CD30D) d 7.65 (dd,
J=6.9 1.8 Hz, 2H), 7.06 - 7.02 (m 2H), 4.38 (s,

wam®ee/187710 (s, 2H), 4.14 (t, J = 6.0 Hz, 2H), BCTEEELWE/000690

J =12.3 Hz, 2H), s, IH), 3.11 (t, J = 5.9 Hz,

3.27 (
4H), 3.02 (t, J =7.9 Hz, 2H), 2.90 (d, J = 11.8 Hz,
2H), 2.64 (t, J = 6.2 Hz, 24, 2.24 (dd, J = 10.1, 5.8
He, 2H), 1.74 (t, J = 6.0 HZ, 2H), 1.45 (s, 9H. IH

NVR (400 MHz, D20)d775(d, J=9.0 H, 2H), 7.11

% d, AJJ pfocgésgas::%am%a)bih Céa%n] 1 { gherﬁﬁfhi é)r%ccc)agém %go'lm%é‘ 56,4s to

1‘3)v1db algolﬁtld'ﬂzof é’—bé)lt, of?’foi&ﬁuléq m% SolveRt %rsk&n cé’rl‘dlstmg e@ébnt1a11y
= 2 Hz, 94 (t,

gf wa’ger —a 7332; s,qgondgg) alkyl glpo]q@mnﬁtm mog;e ﬂla@ g)%{zv/v @ﬁ)another
%;gﬁm(s&ve ¢= 6.7 Hz, 2H), 1.43 (d, J = 10.8 Hz, 9H).
reviations Et et hyI eq. equivalents h hour(s) | PA
zso- propyl al cohol |PE diisopropyl ether Me nethyl
M BC 4- et hyl - 2- pent anol M BK net hyI |sobutyl ket one
A proge E%PFK)ﬁpérat oo & cpmpewnd iformuladXy | adi um on
car bon Pt/C = pl gyi numon carbon TLC = thin |ayer

chr omat ogr aphy PrjXixes n-, s-, i-, t- and tert- have
their usual neanj . hormal , secondary, iso,
R{ R°
R8\></N N\ /II:ll 0\1 X
B~ TA D \”/ R
O

or a pharmaceutically-acceptable derivative thereof;

wherein R! and D are as defined in Claim 1;

R® represents H, halo, Cr¢ alkyl, -OR’, -E-NR')R! or, together with R’,
represents =0;

R’ represents H, Cy.¢ alkyl or, together with R6, represents =0,

R’ represents H, Cps alkyl, -E-aryl, -E-Het!, -C(O)R'®, -C(O)OR*® or
_C(O)NRU®RM®,

R represents H, C.¢ alkyl, -E-aryl, -B-Het', -C(O)R'%, -C(O)ORlzb,-S(O)zRIZ",A
-[C(O)[NR )R or -C(NH)NH,;

R!! represents H, Cy.¢ alkyl, -B-aryl or -C(O)R'*;

R% to R independently represent, at each occurrence when used herein,
Ci-s alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Hetz), aryl, Het®, or R'* and R independently represent H;

R and R™" independently represent, at each occurrence when used herein, H or
C1-¢ alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het4), aryl, Het’, or together represent Cs. alkylene, optionally
interrupted by an O atom;

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

p represents 1 or 2;
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and tertiary.Clains 1. A process for the preparation
of a sulfonic acid salt of formula I, or a solvate

woheteaaf77owherein RL represents Cl-6 al kyl (opPCosakdog/000690

substituted by one or nore substituents selected from
-OH, halo, cyano, nitro and aryl) or aryl; D
represents optionally branched C2-6 al kyl ene, provided
that it does not represent 1,1-C2-6 al kyl ene; R2
represents uhsubstitut ed Cl-4 al kyl, C perfluoroal kyl

h ¢
Rimiert sty bone g B R YRR o
-%-Qnalvm 1ath | fSur g%ﬁﬁsaﬁy Shtdche®icAthk @asybls;ﬁme wiﬁg hetdgen);

each aryl group, unless otherw se speci f

B prepraseits y—%db@s&mﬂa@(ﬂnR mmh -Zo €D mo r.z,@aRm)S(m -,

2 ?@%g&? %(6%{{ 2”(:) C( g é‘psl,? ééres%% grfo%éw { aktlacheﬁ to the

damneabﬂn\&aﬂhgw dnb &), -N(Rb?QLZ-G,‘ -Ng{llﬁﬁyshmgmas«o)w(mﬁé)-z-
are as defined above,_in the presengce of

& N e)ﬁt(%@ﬁ-ém whigh latter fryr @sawnt £ i atipchd tpdheR | sroup);

| c d. w of
ano?ﬁe%gﬁ%?? i R Sl Do dREE bR ISR or
BIERMHYOR- ahdbe bptmdaﬁymnbstmd by aperdrandredubditamts wlected

rovide a solution of a salt of formula | in a sol vent
JareH, baleandpnHpoessenti al |y of vvater a C -

'Z’e‘fegﬁ&%ﬁ’éé al kitlec @llfdﬁﬁmora@l%,ng ngl@sﬁ Mhdfrpted by

ano organi ¢ sol vent Ap OCESS To

-N(E.bsé)saf))zenr{&i‘(oaaﬂ\t(ﬁﬁbqund of formula I X, or a
%&nga acceegéa _derivative thereof;

i rﬁPrES ined in daiml; R6
£ RPERSAN0S] l(—)lrzhal o, Cl-6 aI kyI -OR9, -E-N(R10)Rp or,

t oget her wth R7, represents —O;
to R 1ndependent1y represent, at each occurrence when used herein, H or

Ci.6 alkyl;

R represents H or, together with a single ortho-substituent on the R® group
(ortho- relative to the position at which the B group is attached), R'** represents
C,.4 alkylene optionally interrupted or terminated by O, S, N(H) or N(Cy.6 alkyl);
R represents H, Cj.¢ alkyl or, together with a single ortho-substituent on the R®
group (ortho- relative to the position at which the B group is attached), R!%®
represents Cp4 alkylene;

R to R¥ independently represent, at each occurrence when used herein, H or
Ci.¢ alkyl;

R® represents phenyl or pyridyl, both of which groups are optionally substituted by
one or more substituents selected from -OH, cyano, halo, nitro, Ci¢ alkyl
(optionally terminated by N(H)C(O)OR!®), C,.¢ alkoxy, NERHRI, -c(O)R,
-C(O)OR', -C(ONRR', -NRCOR', -NRCONRHR',
NR™S(0)R®, -S(0)NR™R, -S(0),R', -08(0),R'* and/or aryl;

and an ortho-substituent (ortho- relative to the attachment of B) may

() together with R represent Cp4 alkylene optionally interrupted or

terminated by O, S, N(H) or N(Ci.¢ alkyl), or
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R7 represents H, Cl1-6 al kyl or, together with R6,

represents =0; RO represents H, Cl-6 al kyl, -E-aryl,
WwoBetdat1770 - C( O) R12a, -C(O) OR1213 or - C(O N( R13afRsBm06/000690

R10 represents H, Cl-6 al kyl, -E-aryl, -E-Hetl,

-C(O R12a, -C(O OR12b,-S(0O 2R12c, -[C(O]pN(R13a) R13b

or -C(NH)NH2; R11 representg H Cl-6 al kyl, -E-aryl or

-C(O Rl12d; Rl2a to R12d i ndependently represent, at

each occurrence when used herein, Cl-6 alkyl

GEP IR W R e s o) ary i et o, or

: ﬂ%l&%&é&ddm@aﬁmquﬁ@m esent H, R13a and R13b

dependept|y represent, at each occurrence when used

@mﬁ RE" oiidenenglenily yeptessst i BndFiey aliyhser togesher hippessent
%65( zﬁ?}ﬁgnes P%ﬁftlﬁgqg Qtféurs ?cl s%%xﬁ 2thehfRMdag %enaé&ﬁltalﬁ‘iﬁg ring;

together represen
’|7‘ktxollé‘|71°e1ndq1mdemhzl ﬂepresemt e orupitgedicflyarsin O at om E
represents, at each occurrence when used herein, a
direct bond or C -4 alkylene; p represents 1 or 2;A

&%’ E@ﬁ%ﬁtﬁdé})eﬂﬂ&%f? E‘éﬁt at%aeh oéculﬂ%ﬁt:elevﬁ}:n uséd]he%lﬁ)) five-

- or -J-O (in which latter
mO‘Wel‘{ﬁ mﬂwlbﬁrethet@roayallacgredpst oomthlalrtg( am ;qm wiprechetenogtoms

B represents
e%?%ﬁn 8@'@@% ogen ?cﬁgr{R% % @e d%,@r?yps are
hally subs@fdd By ene & Qore(suasmﬁerﬁb séléét&d? Eroﬁi X0 9! PSyano,
IS attached to the carbon atom bearin 1‘13@ aﬁg ;5780 1
halg, RoitBe) Czs , alkyl FEk5 RIS AN, aryleyo) 211%( AW g- )R
&b e llﬁf h tisn f %
Q?@iie £ S loNGE i [ ) SR S C N L
bg{lﬁlnterrupt ed by -S(O NR 1411) or -N(R
ﬁe) Sé - and/ or optional |y substitute Qne or
Ror © Bubidependently seprasentder-« #lkyh ailior Ba do d Bdensedently

ts a direct bond or Cl-4 al kyl ene, opti onal Iy
feﬁ%é@??%& ed by -N(R15i)S(02- or -S(O 2N(RL5j)-

provided that:
(2) when R represents H or Cy.¢ alkyl; and
A represents -J “NE®RM®- or -J-0-, then:
(i) T does not represent C; alkylene or 1,1-Cy¢ alkylene; and
() B does not represent -NR®)-, -NR*)S(O)-, -S©O) -O-,
NRY¥%)-Z, -NR®HS(0)-Z- or -NRMC(0)O-Z-; and
(b) when R? represents —OR’ or -B-NR'R! in which E represents a direct |

bond, then:
() A does not represent a direct bond, -J-NRM™)-, -J-8(0),-NR™)- or
-J-O-; and ‘

(i) B does not represent -NR'™)-, -NR“)S(0)r, -S(O)-, -O-,
NR*)-Z, -NRPHS(0),-Z- or -NRH)C(0)O-Z-; and
(¢) when A represents —J-N(R'*)S(0),-, then J does not represent C; alkylene or
1,1-Cy.¢ alkylene; and
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a, b and c independently represent Cor 1; n represents
O, 1 or 2; Rl4a to Rl4e independently represent, at

weaals/1otoar rence when used herein, H or Cl-6 aP&YISE2006/000690

Rl5a represents H or, together with a single r

/ zo-substituent on the R8 group (ortho- relative to
the position at which the Bsgroup is attached), Rl5a
represents C2-4 al kyl ene optionally interrupted or
termnMedkw O S, NUﬁ or N(C 1-6 al kyl); R15b

@ DiBSE D S tsgrt i gPCtf i Pnd AR SO BN Y Toen B

t he S 15t’ e P S g(opghaol) , - -,
rep?@%qﬁ%i?ﬂgékmﬂhh&R.jﬁ $§5ém?%»%15j(lﬁdepe%dgﬁgﬁ?

repflé@enis(oéize@chl(ﬁc QOH(P¥ade; siden used herein, H or
Cl-6 alkyl; R8 represents phenyl or pyridyl, both of
whi ch groups are optionally substituted by one or nore
Wwhihsihi dadk iyl Rl e6leg Efoap) nilkks cfiardse bpdeifiedniid bptionally
C -6 alkyl (optionally termnated by -N(H) C(O OR 16a),
sebstgutgfkoxy, -N(Rl17a)Rl7b, -C(OR 170, -C(O) OR 17d,
-C(ONR 17e) R17f, -N(R 17e)C(OR 17h, -N(Rl?i)C(O) N(R
17j)RL7k, -N(RL7m) S(O) 2R16b, -S(O 2N(R17n) R16,
wiSCpRIRBBLompaSéd) 2R16d and/or aryl; and an o
s-substituent (ortho- relative to the attachnent of B)
rray (i) together with Rl5a, represent C2-4 al kyl ene
tgd by GBS, N(H)
%g(%é%r}étl Et_\‘}‘ﬁg‘ff ?Sd%ltt gg@?ﬂng%%th R15b, represent
C -4 alkylen@, Rl6a to R16d independently represent
Cl-6 al kyl; a and R17b i ndependently represent H,
G -6 al kyl et her represent C3-6 alkylene
resul ting< r- to seven- mremHO8D,— R?
nitrogen-c ng 'gl ng Rl7c to R17 i ndependent Iy
represerg? I

FTV1 ~phd Hetl to Het5
i ndependent |y represen at each occurrence when used
herein, fiveto

or a solvate thereof;

wherein R}, R%, R® and D are as defined above,

in the presence of a solvent system consisting essentially of water, a Cs_s
secondary alkyl alcohol and no more than 15% v/v of another organic

solvent; and

 (I) without isolating it, reacting the sulfonic acid salt of formula I thereby

formed,
0]

2
. - HOSO;—R
N N___N

H D \H/O\R1 '

O

wherein R! and D are as defined in Claim 1

with base and
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t wel ve- menber ed heterocyclic groups containing one or
nore heteroatons sel ected from oxygen, nitrogen and/or

weubdets7770hi ch het erocyclic groups are opti onaPCY/SE2006/000690

substituted by one or nore substituents selected from

=0, -OH, cyano, halo, nitro, Cl-6 al kyl, Cl-6 al koxy,

aiyl, aryloxy, -N(Rl8a)R18hgs -C(O R18c, -C(0O OR18d,

-C(O N(R18e) R18f, -N(R18g) C(O) R18h,

-S( O 2N( R18i)(R18j) and/ or -N(R18k) S(O) 2R181; Rl8a to
inde ently. represent Ci-6 alkyl, aryl or Rl8a
8ka{° ‘e'f?{]%fyhf? ééresent H, provided that: (a)

V\,hen R7 represents HR Ig 6 al kyl; and A represents

-J-N(R14a)- or -J-O, en: gi) J does not represent
Cl al kyl ene or 1 E\C% k¥ ene; andX(ii) B does not
represent -N( R15b) 50)S(0) 2-, -S(On-, -0,

NCRLSe)g i 1 ;igs)e{ﬁ@ Rafine O od}l(eﬁ’ldli‘éhh@( ¥ QZnd Bﬂ&fé as

(b) when r epresen E-N(R?)R 17 in which
E repr edefified abode,roect bond, then (i) A does not
represent a direct bond, -J-N(Rl4a)-,

-J-S(0 2-N(R14b)- or -J-O; and (ii) B does not

oS Ry R ORISR sp N 0, e

(c) wheR*And Bfﬁrtc@ﬁm seprebeni( = 49y, @)cgmpoumbmf f@rrd@leéﬁ,
not represent G al kylene or 1,1-C2-6 al kyl ene; and(d)
when R3 represents H off C1-6 al kyl and A represents
-J- S(O) 2N( RL4b) - R& he s not repyjesent -N(RL5b)-
-N(R15¢) S(O) 2-, -S(®Bn-, 0O, -NRi5e)-2Z-,

- N(R15f) S( O), 2- g- or -N(R15h)C(O O Z-; and wherein each

aryl andV@Feﬂ'ﬂle?n‘bB@%aS @ﬁ@@@@‘b‘f%@?w se specified, is
optionally

(c) for compounds of formula IX in which A represents CH, and R®

represents -OH or N(H)R™, a compound of formula XII,

Y
N SZ
\B R Xl

wherein Y represents -O- or -NRY. and R6, R% R! and B are as

defined above,

wherein the reaction with the compound of formula X, XI or XII is carried
out in the presence of a solvent system comprising water and a Css

secondary alkyl alcohol.

4. A process as claimed in any one of the preceding claims, wherein the Cs.s

secondary alkyl alcohol is isopropanol.

5. A process as claimed in any one of the preceding claims, wherein the salt of

formula I is produced by catalytically hydrogenating the sal_t of formula II.
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substituted; which process conprises: (1)
hydrogenating a sulfonic acid salt of formula Il, or a

weoeabosaszr7o her eof ; wherein RlL, R2, R3 and D ar erPas/SE2006/000690

defi ned above, in the presence of a solvent system
consi sting essentially of water, a C3- secondary al kyl
al cohol and no nore than 1%% v/v of another organic
solvent; and (Il1) without isolating it, reacting the
sulfonic acid salt of fornmula I thereby forned,

wherein R1 and D are.as_defined.in C aj Wb D .
%an d%?r%eﬁsor?ﬁoﬁ}ﬁﬁne % oFhul°g® ,f vsﬁee r%r?%e@tr% \rlglcle%{ﬁg’s gﬂ—feeéem
W dtcReNitta FrltaTdorila Ris piforntdangs® arsbogs. def i ned
above, or (b) for conmpounds of formula I X in which A

represents C2 al kyl ene and R and R together represent

Br oo E, 18 sHRRE R 4l oS 'of 18 ke tSERLDS BnaRh R

rbpfetantsvatgited O gplkekent s CH2 and R6 represents -OH or
-N(H) R10, a conpound of fornula Xl I, wherein Y
represents -O or -NR1O- and R6, R8, R10 and B are as

ef i : i i1 i ound
§7 PORfeRl R AnigttaGh Tyflnd € SUSAER el S cence
of a solvent system conprising water- and a C3-5

secondary al kyl .al cohol. 4. A process as clainmed.in. _»
Sy RoRBobrs ehelqimetan Hy EhaiceleErite cling Wherkin R
represents phenyl, optionally substituted by one or more substituents selected from

methyl, halo and nitro.

10. A process as claimed in Claim 9, wherein R? represents 2,4,6-trimethyl-

phenyl.

11. A process as claimed in any one of the preceding claims, wherein R’
represents benzyl, optionally substituted by one or substituents selected from -OH,
cyano, halo, nitro, Ci¢ alkyl, Ci.s alkoxy, NER*®R®, -C(O)R", -C(O)OR™,
_C(ONR*RY, -NR*®)C(O)R™, -NR*)S(0):R™, -S(0),R™ and/or -OS(O):R*,
wherein R* and R* independently represent H, Cl-g alkyl, or together represent
Cs.¢ alkylene, resulting in a four- to seven-membered nitrogen-containing-ring, R¥
to R* independently represent H or Ci¢ alkyl and R® to R independently
represent Cj.¢ alkyl. :

12. A process as claimed in Claim 11, wherein R® represents unsubstituted

benzyl.

13. A process as claimed in Claim 1, wherein the process is performed so as to

provide a salt of formula Ia or Ib,



secondary al kyl al cohol is isopropanol. 5. A process
as clained in any one of the preceding clains, wherein
woheoesiattoof formula | is produced by catal yti eairiSg2006/000690
hydrogenating the salt of forrmula Il1.6. A process as
claimed in any one of the preceding clains, wherein
hydrogenation of the salt o formula Il is perfornmed
at 35C or above. 7. A process as claiped in any one of
the preceding clainms, wherein Rl represents saturated
Cl-6 al kyl. 8. process as clainmed in Caim®6,
wherein Rl reprggents tert-butyl. 9. A process as
claimed in any of the preceding clains, wherein R
represents phen tionaluy substituted by one or
nore substit ected f on1nqthy|, hal o and
nitro. 10. A pNoce a | ained iR Claim9, wherein R
represents Zkﬂ,G-tFEHé?Eﬁl henfd . 11. A process as
clainmed in any one of the'preceding clains, wherein R
represents benzyl, optignally substituted by one or
substituents selected f CH, cyano, halo, nitro,
Cl-6 al kyl, Ci-HO80k0> ta) Rdb, - C(O) R40,
-C(O OR4d, -C(O N(Rde) R¥
-N(R4i ) S(O) 2R5a, -S(0O) 2R5b and/or -0OS(O) 2R50, wherein
R a and R i ndependently represent H, G -6 al kyl, or
together represent C3-6 al kylene, resulting in a four-
to seven-nmenber ni trogen-containing-ring, Rd4c to R4l
i ndependently ¢ sent Hor G -6 alkyl and R5a to R5
i ndependent | y/r sent Ci-6 alkyl. 12. A process as
claimed in daim1l wher ei HR3 r epresent $b
unsbstituted bdhzyN. 13~A pNecedd gs clainmed in daim
1, wherein thk process is perfgrned 'so as to provide a
salt of fornmula la or Ib,wheren RL is as defined in
any one of Clainms 1, 5 ¢ 14. A process as cl ai ned
in Cdaim3, wherein step is. perforned so as to
provi de a sal t BOSQyr 4 6C! b, wherein RL is as
defined in any one of A5 1, 5 or 6.

wherein R! is as defined in any one of Claims 1, 5 or 6.

5 14. A process as claimed in Claim 3, wherein step (I) is performed so as to

provide a salt of formula Ia or Ib,

la
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15. A process as clained in any of the preceding
clains, wherein the hydrogenation is perforned in the

wahs®wngser7of extraneous aci ds and/ or bases. 16. PET/SE2006/000690

process as clainmed in any one of Clains 3 to 12, 14
and 15, wherein the base enployed in step (I1) is an
al kali metal carbonate. 17.79A process as clainmed in
Claim 16, wherein the base is potassium carbonate or
sodi um carbonate. 18. A process as clained in any one

of Caims 3 to and 14 to 17, wherein the reaction
of step (Il1) isjhRetween a salt of fornula | and-a
compound of for XIl, as defined in Claim3. 19. A
process as cl & Cl aim 18, wherein the conmpound
of formula XI\|[is (oxwanwlpnet hoxy) benzgnitrile. 20.
A process as cMai ny Mge & . Clains 3 to 12 and

14 to 19, V\/nerelnthe struct ur fr%grrent of formul a
| Xa, of the conpound of formnul EK that is ultimtely
produced represents:21. A process as clainmed in any
one of Clainms 3 to 12 agnd~1d to 17, wherein the
reacti on of stdpOBQ)—Ks b webh a salt of fornmula |
and a conpound of formuNa—X as defined in CaimS3.

22. A process as claimed in Caim?2l, wherein the
wiwrpaRids of défiredhin anyonesoffClaims 1, 5 or

( 2- br onoet hoxy) - 3- quorobenzonltrlle or

2- (4-cyano- 2-fl uorophenoxy) et hyl t ol uene-4-sul f onate.
3. Mﬂbé&@sﬁs ataiflkdi 1 dny Nofintke oprecafing] ddims, 3vhaeih? the
14 to 17, 2 and 22, V\hereln the structuyral  fragnent
la»fdrﬁgﬂnﬁmralsméforr@? infke ehsapesA{exBrngoys ﬁﬂﬁ%afr%’fttﬁg?s-i s
ultimately produced represents: 24. A process as
claimed in any one of Clainms 3 to 12 and 14 to 17,

1) e e prvcedsnast diginted rip atiy dne fof Chaims|3atol 22, tiHadndi 5, wherein the

roduced: Rl represent ert-butyl ;
l?ase employed in step ?II) is an aﬁ(a{l metal carbonate.

17. A process as claimed in Claim 16, wherein the base is potassium carbonate

or sodium carbonate.

18. A process as claimed in any one of Claims 3 to 12 and 14 to 17, wherein the
reaction of step (II) is between a salt of formula I and a compound of formula XTI,

as deﬁned in Claim 3.

19. 'A'process as claifried 1n Cléim 18, wherein the compound of formula XII is

4-(oxiranylmethoxy)benzonitrile. -

20. A process as claimed in any one of Claims 3 to 12 and 14 to 19, wherein the

structural fragment of formula IXa,
R{ R°
IXa
S
S A

of the compound of formula IX that is ultimately produced represents:
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D represents -(CH2)2- or -(CH2)3-; R6 represents H or
-OH R7 represents H A represents CH ;B represents

WO2Ze06r377Z0r epresents a direct bond or CH2; andP&8/SE2006/000690

represents phenyl substituted by cyano in the
ra-position (relative to B) and optionally substituted
by fluoro in the or o-posigpon (relative to B). 25. A
process as claimed in Caim24, wherein the conmpound
of formula I X that is produced is selected from r

- but yl '

2-{7-[1(25r)-3-(4-cyss eNoXx - oxypropyl ] - 9- oxa-
3, 7- di azabi cycl NE—3 onm carbamate; r :
-butyl (2- OH '

{7-[2-(4-cyano- 2-fl uorophenoxy) et hyl ] - 9- oxa- 3, 7-di azab
icyclo- [3.3.1]non-3-yl }ethyl)carbamate; tert-butyl
(3-{7-[3-(4-cyanophenoxy) propyl ] -9-oxa- 3, 7-di_ azabi cyc|
2} 3Arogesons gémwf iBrasy PNy O4 Fﬁaam@et,o 12rpdd4 @&gaw prgin the

|.vat { . i i i i
ST S 0 bRy ST PR S PRl
LAehiah Slaim (2) 4- (oxiranyl met hoxy) benzonitrile.

22. A process as claimed in Claim 21, wherein the compound of formula X is 4-
(2-bromoethoxy)-3-fluorobenzonitrile ~ or 2-(4-cyano-2-fluorophenoxy)ethyl

toluene-4-sulfonate.

23. A process as claimed in any one of Claims 3 to 12, 14 to 17, 21 and 22,
wherein the structural fragment of formula IXa,

R{L R° :
{Xa
e X
g A

of the compound of formula IX that is ultimately produced represents:

F
O
NC ~
or

O
24. A process as claimed in any one of Claims 3 to 12 and 14 to 17, wherein, in
the compound of formula IX that is produced:
R represents tert-butyl;
D represents ~(CHa)z- or -(CHa)3~;
R® represents H or -OH;

R’ represents H;

A represents CHp;
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B represents -Z-O-;

Z represents a direct bond or CHy; and

R® represents phenyl substituted by cyano in the para-position (relative to B) and
optionally substituted by fluoro in the ortho-position (relative to B).

25. A process as claimed in Claim 24, wherein the compound of formula IX that
is produced is selected from:

tert-butyl 2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl }ethylcarbamate;

tert-butyl (2-{7-[2-(4-cyano-2-fluorophenoxy)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl}ethyl)carbamate;

tert-butyl (3-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)carbamate,

and salts and/or solvates thereof.

26. A mixture consisting essentially of:
(1) an aqueous solution of an alkali metal carbonate; and

(2) 4-(oxiranylmethoxy)benzonitrile.



