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WO 2004/ 035592 PCT/ SE2003/ 001594 1 CHEM CAL
| NTERMVEDI ATE Field of the Invention 5 This invention

WO 20041083592 0 novel internedi ates and their use PCI/&E2003/001594

process for the preparation of oxabispidine

conmpounds. Background to the 1nvention 10 The nunber

of docunent ed conpounds i ncluding the

9- oxa- 3, 7-di azabi cycl o-[ 3. 3. 1] nonane (oxabi spidi ne)
structure is very few As a result, there are very few
GERNHC Aok NEERMEDEMTEare  specifical ly adapted for the
preparati on of oxabi spi di ne conpounds. Certain

bi spidi ne.conpounds are di sclosed in Chem Ber.
Fgéffﬁﬁglgg??"vlg63).as 15 internediates in the
synthesi s, of 1, 3-di aza-6-o0xa-adanmantanes. Hem acetal s

gand rel ated conpounds) having the_ oxabi spidine ring _
Thisrgentipe relates Wi mykebintedmiediateg andyhgir ugh éha petess 1girthe preparation

i bid, 61(:25), 8897 (1996), ibid. 63(5), 1566

°§%§§g%“%#&#9ﬁ%é§?g&64(3), 960 (1999) as unexpected

products fromthe oxidation of

1, 5-di azacycl ooctane-1, 3- 20 diols or the reduction of
Baclegrapng e the lagertier- 1, 3- di ones.

1, 3-Dinmet hyl - 3, 7-di t osyl - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1]
"nonane is disclosed in J. Og. Chem 32, 2425 (1967)
Thesnuantgr ofldetunfenehcbinpowtds @rhidad; the 8toxh-8t7-diazabicytlogB3:-1]nonane

-di -1. 5-
<°é?‘§8§§}'r1@ 38%'9%6&? ey P 8o bt fesl, thergiag very fw known processes that are
spefifiedIRAldaRBA For R ﬁ@l\sMa_erml JFeRYiIPMINRMpRRFO2 descri bes

the synthesis of a de range of oxabi spi di ne
conmpounds, whi ch conpounds are indicated as being

ful in the treatment . of i i as.
CHRBH b P sttt adrs S CPE P b By AR 1B
inRrihedated in@hd syRtHeX Ve 8 B3RRHYIAMHAhRbhMhessUDSt i tuent . 30

I nternational patent application WO 02/ 083690
di scloses inter alia a process for the preparation of

H%a%?fg%g E’iglg f%étf{l, 8&%@&) haWI?g %@e%(a%?ﬁ?n% ring structure are disclosed in

J. Org. Chem. 31, 277 (1966), ibid. 61(25), 8897 (1996), ibid. 63(5), 1566 (1998) and ibid.
64(3), 960 (1999) as unexpected products from the oxidation of 1,5-diazacyclooctane-1,3-

diols or the reduction of 1,5-diazacyclooctane-1,3-diones.

1,3-Dimethyl-3,7-ditosyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane is disclosed in J. Org. Chem.
32,2425 (1967) as a product from the attempted acetylation of trans-1,3-dimethyl-1,5-

ditosyl-1,5-diazacyclooctane-1,3-diol.

International patent application WO 01/28992 describes the synthesis of a wide range of
oxabispidine compounds, which compounds are indicated as being useful in the treatment
of cardiac arrhythmias. Amongst the compounds disclosed are a number that bear a N-2-

(zert-butoxycarbonylamino)ethyl substituent.

International patent application WO 02/083690 discloses inter alia a process for the

preparation of a compound of formula I,
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OO R NN,k O/R wherein RL represents H or an
am no protective group and R2 represents Cl.6 al kyl

wQomiiosssat | y substituted and/ or term nated by BOESB1003/001594

nore substituents selected from-0OH, halo, cyano,
nitro and aryl) or aryl, wherein each aryl and aryl oxy
group, unless otherwise s specified, is optionally
substituted; which process conprises reaction of a
conpound of forngla I, O NN RI< H wherein RL is
as defined abovej]\with either: (i) a conpound of
formula 111, O S--SO~R2HOIIl 10 wherein
R16 represent ituted@l_4 alkyl, Cl1 4
per fl uoroal kyl \or nyl, whijch latter group is
optional |y gﬁ?SNItUN fe substitudnts
sel ected fr Cl_6 al kyl, ﬁal 0 nitro and Cl1.6
al koxy, and R2 is as def i ned above; gii)
wh&E M RiTegtesent Ol |2 We dnliyo proeeetivogroap atuhR f@ﬁ&&slehm nig ¢ alkyl
intermediate of formula 1V, O RL/NN, yl\11-1 ng
(optionyanestisited RI/pBtcaBingies by e SHBVE $ufF i enth Sefp e pm -OH
f fo r r
hag ﬁ/? g) Ltl 25%39@%%8 awﬁgmregé#%?g an‘a rmiﬁgrou nunle:ss é)therwme
spevifidatis opticfally bebstituted04/ 035592 PCT/ SE2003/ 001594 3

which process comprises reaction of a compound of formula II,

0]

R+ N I

wherein R! is as defined above, with either:

(i) acompound of formula II,

ll i
R —S -0 /U\ ~R2
\/\H 0 "
wherein R'® represents unsubstituted C;.4 alkyl, Cy.4 perfluoroalkyl or phenyl, which latter
group is optionally substituted by one or more substituents selected from C.¢ alkyl, halo,
nitro and C,.¢ alkoxy, and R? is as defined above; or

(ii) acrylamide, followed by reaction of the resulting intermediate of formula IV,

0

R1/N N\/\”/NH2 v

o)

wherein R is as defined above, with an alcohol of formula R2-OH and an agent that

promotes, or agents that in combination promote, rearrangement and oxidation of the
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conpound of forrmula N to an internedi ate i socyanate,
which may then react with the alcohol of fornula

woR2e0deBssoherein R2 is as defined above. The abP@ESE2003/001594
application al so discloses a process for the

preparation of a conmpound of Formula 5 1 in which R1
represents H, which conprises the preparation of a
correspondi ng conpound of forrmula | in which Rl

cORPSRARN kSR A iREePin8EihteMSocg il NCHINEE BRAG8act with the
described therein, followed by renmoval of the am no

alpelutl of farmalagR 6QH, tvherein Rais asalefoethebovet al so di scl oses
in Exanple 3 Alternative Il that
[ 2-(7-benzyl - 9-o0xa- 3, 7-di azabi cycl o[ 3. 3. 1] - non- 3-

T ARVBYbplEAtiBRakE dRClodes ;ﬁ?rbcéw fdﬂthﬁﬁé@iation of a compound of formula
4, 6-t11 met hyl benzenesul fonic acid salt was 10

2, .
Lisovliel Rexgprepnts Hiwhich eempeises theiprepagaiige 6{ 3 carmgpenaing compound of
AT e Sk SO e ol g dpored e

folletved byieptovelsifatic ahihaipneettivagroubyonoferwigdund) It hBo discloses in

presence of citric acid anc& 5% Pd/.C.to, give
Efagnglg 305(159113@&;!@ II that [2-(7-benzyl-9-oxa-3,7-diazabicyclo[3.3.1]}-non-3-

HTAAEIRL S 3OO B FAAAL. it vas
cdnvettéteintopthe ifee badei with 4quegiysdium hydroxide. The [2-(7-benzyl-9-0xa-3,7-

bl B R P SADTROdd s RT TSt bieg was
hydesdenitdl Yd th%ge%énc_e%utﬁ'b Rcido¥Rl 5% Pld/dicsald B-eLoxayg-

‘now been found which offer advantages over known )
diazsbleydlo[3.2.0 e Seyeshylirarkmic heid|ierv-butyl evierAelbion tiapgeactsd directly

fi of the if ' here. i ind i d
wiht Fife? BB cagp o s @rFAE-revelF oo porse- £y
di@RbickcId . I Riogi3nyIR2tyeRAfRaNE sScifas-Bhtkldstdropt i onal |y

substituted and/or term'nated by one or nore
substituents selected from-OH, halo, cyano, nitro and

[ I
o A AR AR B A P
m&b&004/ 035592 PCT/ SE2003/ 001594 4

Description of the Invention

According to a first aspect of the invention there is provided acid addition salts of

compounds of Formula I

o)

)

N N . re
H” ~ONT 07 '

H
wherein R? represents Cy.¢ alkyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, halo, cyano, nitro and aryl) or aryl, wherein each aryl and

aryloxy group, unless otherwise specified, is optionally substituted.
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In a first aspect the acid conponent of the acid

addition salt is represented by formula A 0 11
WRIeH4ASSEH A 11 0 wherein R16 represents PCT/SE2003/001594

unsubstituted Cl1.4 al kyl, Cl1.4 perfluoroal kyl or

phenyl, which latter group igs optionally substituted

by one or nore substituents selected fromCl _6 al kyl,

halo s nitro and Cl1.6 al koxy, and R2 is as defined

ﬁfﬁ?as g L idi§ cérﬁh&ﬁsrﬂ Bthe D8RSkt %Q@?resén‘f&f B€ormula A

uen onate enzenesul fonate, nosyl a
br osyl ate, besylate and @re3| tyI ate. I n one aspect the
|S§| ts are in solid ﬁg{ SlQ) n anot her @spect the salt

[ 2- (9- oxa- 3, 7-di azabi cyc(l)o[S 3.1}non-3-yl)-ethyl]-carb
am c CI d tert-butyl ester
wzemmGR’t represents| unsnbstinged Ch.o alkyl, &ischerfiyorealkyirar ipbenyl, which latter

ect the venti o
AR prsapl PR hed, BY B85 b Tt SHP-EERSBeREE Fom Cyo atio, balo
nifro MNAN,_f alkokyy, .and H¥islas! defidedabbray. SB Bciffd sh1ePthas afal Sbeamentloned
structural fragrrent of forrulala R4 RBR5 ~~ ¢
inplyde gplygnesuifonateebrnaseasufomip. nasylates braspiates bepykate apd @ﬁsxtylate
-N(HR7 ; R4 represents H Cl1_6 al kyl or, together
wth R3, represents =0; R5 represents phenyl or

Inyriciagiydct theahils @ indulidfoghoups are optional |y
substituted by one or nore substituents selected from

-OH, cyano, halo, nitro, Cl.6 alkyl (optionally

IntaRbePRApEd thd¥a1e NI 6 - ARabicGdiof3. & 10KY3-yI)-ethyl]-carbamic

acid tert-butyl ester 2,4,6-trimethylbenzenesulfonic acid.

In a further aspect the present invention provides a process for the preparation of a

compound of Formula 11

O
H

wherein R’ represents a structural fragment of formula Ia

R+ R3

in which A represents CH; and R? represents -OH or ~N(H)R7 ;
R* represents H, C,¢ alkyl or, together with R, represents =0;
R® represents phenyl or pyridyl, both of which groups are optionally substituted by one or
more substituents selected from -OH, cyano, halo, nitro, C,.¢ alkyl (optionally terminated

by -N(H)C(O)OR?), Cy_6 alkoxy,
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WD 2004/ 035592 PCT/ SE2003/ 001594 5 - N(Rl4a) R14b,
-C(O Rl4c, -C(OOR141, -C(O N(Rl4e)R14f,

wo foRMFYL( O) RL14h~ -N(R14i)C(O N(Ri 4) ) Rl 4k,  PCT/SE2003/001594
-N(R14m S(O) 2R13b, -S(O) 2R13" and/or -0OS(0)2R 1d; R7
represents H Cl_6 al kyl, -Esaryl, -E-Hetl, -C(O) R9a,
-C(OOR9b 5 -S(O2R9¢c, -[C(O]p, N(R1OA)R o or
-C(NH)NH2; R9a to RAd independently represent, at each

SO STESHROD BRSS! S U SIRHKAR SRRt

_ ‘and/ or terninated by ong or nore
NERBYC(O)NeR! ) RS @RS ()R hab )R yanddord Het 2) ,
arél {fet 3, or R9a and RO9d i ndependently represent H;
-OR{ ?azRand R10" independently represent, at each

R?‘(E)gxté_ﬁén%‘ GCMQS%IQSE%}JEQEGH&‘, -BOIRELGogORY! 10

ronal ly,” substituted and/or term nated by one or

-StRBs[0$0) IN@I4R Seoe€WH)NHom hal 0, aryl and Het 4),

oAl .Het 5, .or. toget her represent I ,
R oﬁﬂigﬁﬁ qpgndsntly ,T?Egﬁftegg ab‘iﬁcgr? 2 %l}cgr%ﬁﬁgﬁﬁ?e@)lj}eg%g’nt s, at
CE 2 1965 NGB Ghs R 4h9RS 161@Tifdted bRofk 6embrebabslitadnts selected

_4 al'kyl ene; ,15 B represents -Z-, -Z- N(R12) -,
fromipRb2)ryyand Het')sery), Het', oF R ZafGR%i“Ffie\RﬁM?ﬁﬂy Epresent o

18 QURSIoy . Z 1S atfach '
R U oSSR G bR SRR R SBE O, s
(ogiorﬁllﬁ sistinited anpadeniihyed epoasenmott aibstihies sdlécydd from halo, -
3a to, R13d i ndependently repr eseg(té( Cl_6 al ‘ﬁg, 20 q
arpeng Heta, Ryl Het') prfepetherarpreseryt S alkyipnerppriepaly infagrypted by an
O?on{.oget her represent C3.6 al kylene, resulting- in a
our- to seven-nmenbered nitrogen-containing ring; Rl4c
E teprdsddts) dt pahpeedeerideyweapsed bereinka direc®bosd af kyl ; and
n represents 0, 1 or 2; p represents 1 or 2; 25 Het'
Craglldens: i ndependent |y represent, at each occurrence

B sciied_horim?).f J'N(R”t)Izo, 2elong- ormerdegi@dhich latter two groups,
heterocyclic groups confainjng ope or nore heteroatoms

Z settedteddo thearrtmuyayen bearfrig RogpehR and/ or  sul fur, whi ch
het er ocg%grleé:t 14r QuUDE, arl%yl%ﬁ%;l onally substituted by one

Z 5PIREe -4

R and R" independently represent H or Cy.¢ alkyl;

R'™ 0o R"™ independently represent Cy_¢ alkyl;

R'* and R'"™ independently represent H, C,. alkyl or together represent Cs.6 alkylene,
resulting-in a four- to seven-membered nitrogen-containing ring;

R'* to R"™ independently represent H or Cy.¢ alkyl; and

n represents 0, 1 or 2;

p represents 1 or 2;

Het' to Het® independently represent, at each occurrence when used herein, five- to twelve-
membered heterocyclic groups containing one or more heteroatoms selected from oxygen,
nitrogen and/or sulfur, which heterocyclic groups are optionally substituted by one or more
substituents selected from =0, -OH, cyano, halo, nitro, C alkyl, C1.¢ alkoxy, aryl,
aryloxy, -N(R3R'®, -C(O)R'*, -C(0)OR™ -C(O)NRR'¥, -N(R"*®)C(O)R"*" and -
NR'*)S(O)R';

R'™ to R' independently represent Cys alkyl, aryl or R'* to R'* independently represent

H;
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substituents selected from=0, -OH, cyano, halo,

nitro, Cl1_6 alkyl, Cl.6 al koxy, aryl, aryl oxy,
wo bijRRlosspR1sb, C(O Rl5c, C(O ORI sd ,-C(O N RPeESR095/001594

-N(RIsg)C(O R sh and - 30 N(Risi)S(O2R 5j; Rlba to

R15j independently represent ¢C1-6 al kyl, aryl or Rl5a

to R15i independently represent H, WD 2004/035592

PCT/ SE2003/ 001594 6 and R2 represents Cl1_6 al kyl

su |

3P AAY L RR BRI 3 R LR B d B Pl more
substituentgngle@asd/ frpmoOHhylo, cydner |im aedatyl)amgﬂrylawdierem each aryl and

aryl oxy grou unl ess erw se. sp

argloKy GFAPh ynlgffugbwt&eéawg SRR snsflied 3 conpound
of Forrulal OO H NN~ NOR2I Hin which R2
is as previously defined is reacted with a conpound

whéreiior saitlof alcbinpognd?df For@uldl R4 10 wherein Y
represents 0 or N(R) and R4, R5, R7 and B are as
her ei nbefore defined, at a tenperature in the range
of OCto 100C f@y exanple at el evated tenperature
(e.g. 60C tor ux) in the presence of a water and

in the presenc base, for exanple sodium
carbonate. 15¢1 brst aspect the salt has been
isolatedins rmprlor to S process step. A
second aspec for the preparation
of tert-buty 2 (7 [(28) (4-

cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7-di aza- bi cycl o

in[whiéh R%is #OPre¥iotsly}deginby saaadxanwit a caipoimcafiForing ksl
reacting a salt of

[ 2- (9- oxa- 3, 7- di azabicyeBo[ 3RS 1]non3?/l) ethyl] 20
carbam c acid tert-E?%ﬁ ester with

4-1(2S) - oxi ranyl met hoxy]henzonitrile at a tenperature
in the range of 0OC to 100C in the presence of water

wRMin Y rdph&e s EPENIR9inARHEFEER” S0 B are as hereinbefore defined, at a
temperature in the range of 0°C to 100°C for example at elevated temperature (.8 60°C

to reflux) in the presence of a water and in the presence of a base, for example sodium

carbonate.
In a first aspect the salt has been isolated in solid form prior to this process step.

A second aspect comprises a process for the preparation of tert-butyl 2-{7-[(25)-3-(4-
cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-diaza-bicyclo[3.3.1]-non-3-yl }ethylcarbamate
which comprises reacting a salt of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl)-ethyl]-

carbamic acid tert-butyl ester with 4-[(25)-oxiranylmethoxy]benzonitrile at a temperature

in the range of 0°C to 100°C in the presence of water and in the presence of a base, for

example sodium carbonate.

In another aspect of the process an isolated salt of [2-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl)-ethyl]-carbamic acid erz-butyl ester is used particularly the 2,4,6-

trimethylbenzenesulfonic acid salt.
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exanpl e sodi um carbonate. |In another aspect of the
process an isolated salt of

W 200493559A- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3- 25  PCT/SE2003/001594
yl)-ethyl]-carbamc acid tert-butyl ester is used
particularly the 2,4,6- tringthyl benzenesul fonic acid
salt. WD 2004/ 035592 PCT/ SE2003/ 001594 7 The use of
wat er as the reaction nediumin the process has
i nportant advantages in terns of waste disposal and
consequences for the environment. 5 The term"aryl"

Tthme; aff satkr lae thei rnactxoncmcahhsa lmemocasyhasgnmggsntgd&wtws 1n terms

é} glpht and E t& -, % term"aryl oxy"

Speyahand HS%qH%fr%ﬁa ¥ eniémgﬂ/%xy gr oups such as
phenoxy, napht hoxy and the like. For the avoi dance of
doubt, aryloxy groups referred to herein are attached

Theotetrh Say's whei usasehenein deiuges,Geo eryd SOURS S¥AhoTs pheyl, naphthyl and

o S5 USRS SRS TPREML s by Mgy o

plfeblbﬁi inbplend:8 dndaheitke gForG]Tb aRydahoe oh&hu‘.b,t amylbky) grdups feferred to
al kyl, Cl1_6 al koxy - N(R14a) R14b, -

hereip @yeateaiEed to@m)cm(crﬁth%mie&fl wmaﬁr@m @thi%y-group Unless

oIS TR B, R S R o

sulbmtaémbﬂtmmgdém,n:@'dr)o, hibeniteu€st alkyl, €4 abkoyy, and
ARERE B bR DR ™R kDR e

N"sgw %gf)g?im’ —S'SS?J)R" e dfdr U@S@))gl@m QiRerei RO, RAY 4h@ Q‘b““ to R1™

groups that may be nentioned incl ude
ar¢ hsohmmbcrfbm deifimgd)l Whenrtsubsgmtedoanybans! {rgloxy graups faregpreferably

he 0 nd/ r sulfur) and in which
su%ﬁgu%8$g$ﬂm§%g %ﬁ@# ?g%@gﬂﬁ % the ring systemare
bet ween five and twelve. Het (Het' to Het5) groups
. may be fully saturated, wholly aronatlc part]y
Tmrtmthato aWéWb‘FSﬁ@) herpin, includes inup.£10se, brosge éwbk%i@l ic
groups that may be nentioned include benzodi oxanyl,
benzodi oxepanyl, benzodi oxol yl, benzof uranyl,

HheHei' o Hagphrolips ihanmayroe pleatiomedl lnc1Moyeeajmmyng 1to0 4
benzot hi ophenyl, chromanyl, cinnolinyl
hefelgqaaéﬂsyp (selegted 51‘2)@1 e grplllﬁ %P‘e}’:_gST ,itgogsn agfllﬁy ls&x rp]9||¥d in which the total

ek o SRR b SRLGZEE g IR b 0 ) s
maubd fujlly satpsateain y«lhpllpyrcmzaimypartlpyroamlc)nhd/opymydummlcharacter

Hcp erE)IC)r/Tc]hrc} dglront}és that may be mentioned include benzodioxanyl, benzodioxepanyl,
benzodioxolyl, benzofuranyl, benzimidazolyl, benzomorpholinyl, benzoxazinonyl,
benzothiophenyl, chromanyl, cinnolinyl, dioxanyl, furanyl, imidazolyl, imidazo[1,2-
a)pyridinyl, indolyl, isoquinolinyl, isoxazolyl, morpholinyl, oxazolyl, phthalazinyl,
piperazinyl, piperidinyl, purinyl, pyranyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimindinyl,
pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl,
tetrahydropyranyl, tetrahydrofuranyl, thiazolyl, thienyl, thiochromanyl, triazolyl and the
like. Substituents on Het (Het' to Het") groups may, where appropriate, be located on any

atom in the ring system including a heteroatom. The point of attachment of Het (Het' to

Het’) groups may be via any atom in the ring system including (where appropriate) a
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pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
gui nazol i nyl, quinolinyl, tetrahydropyranyl,
wWo edonabssdz of ur anyl , thiazolyl, thienyl, thi ochroOvaRyh3/001594
triazolyl and the |ike. Substituents on Het (Hetl to
Het) groups may, where appropgiate, be |ocated on any
30 atomin the ring systen1inc|uding a heteroatom The
poi nt of attachnment of Het (Het' to Het) groups may
h&8ro¥ickh, 3P ¥n %ﬁm Ried { &d}so §<§ ﬁ ttﬁ?ln'al B D rd WSS art of the
appropri at e) a WD 004/03559 E2003 001594 8
rihg systamat Hey (Het' tarHet) groups mﬁyyaliqimld tbaNbor§-okidisediforgn.
that may be present as part of the ring system Het
(Het1l to Het5) groups nay also be in the N or
The &% ot Bfo@étnﬁg’ Efupd REul Gesoiibddif RGlec e GFRPPR Ofzahidldh¥mistry”,
described in "Protective G oups in Organic Chem'stry",

edjted by J % PbMC@nw FPlenvsoRfess (187 Bnand Pr@s@we QW@S in Shganic

R s e St A

Tﬁelﬁx%éss oﬂlfé IBVEREiOs Poiesdel thel %btﬁﬁlﬂg%v@xﬁﬁ@eﬁ&%ﬁé‘orﬁﬂt@nds of formula
surprising advantage that conpounds of formula | may
I ay E@ arsaned cenyepinitly frany sqlidoias eprased (oaforeppmples ol or semi-solid)

prfegl[rs@l)é Wkﬁﬁg&ﬁﬁbérsgﬁar)ﬁsﬁudﬁ@d'u‘Q% gs n@? gfocl:%ﬁuc‘res w%

precursors usi ng-si procedures
reteysallisi@orecrystal | i sation). Further, the process of

the invention may have the advantage that conpounds of

formula | may be prepared in higher yields, by way of

FlrBR thShoPSss of ell?ﬁﬁnen ; HIRE theCRNNARELMb ébm;%o%ﬂgs & formula I

a | ower” cost, epared according to

mpy be prpardé m:hugbadywlds |byt\e:rmatfﬁwcuasltep51 b)) lpattem more conveniently,
28992. The i.nventjon is illu

e o166 SR o ter aRePaisy #r e g oS3 dpsriped M Aiemational
paRrR AR APWEFDERAb9 EXPERI MENTAL PROCEDURES Mass
spectra were recorded on one of the foll ow ng

instrunments: a Waters ZMD single quad wth
Tl'%lée%nrtloﬁ Ry st‘ /cl\l P@%Svdwa&%et{:c? (l)ayltF l fr? row%r% é(a%l%lles
quadrupole a VG Platform Il single quadrupole or a
M cromass Pl atform 25 LCZ singl e quadrupol e nass
oneter (the latter three instrunents were

equi pped with a pneumatically assisted el ectrospray
interface (LGMS)). "H NWR and 13C NMR

GENERAL EXPERIMENTAL PROCEDURES

Mass spectra were recorded on one of the following instruments: a Waters ZMD single
quad with electrospray (S/N mc350); a Perkin-Elmer SciX API 150ex spectrometer; a VG
Quattro II triple quadrupole; a VG Platform 1I single quadrupole; or a Micromass Platform
LCZ single quadrupole mass spectrometer (thé latter three instruments were equipped with
a pneumatically assisted electrospray interface (LC-MS)). 'H NMR and >C NMR
measurements were performed on Varian 300, 400 and 500 spectrometers, operating at 'H
frequencies of 300, 400 and 500 MHz respectively, and at "°C frequencies of 75.5, 100.6
and 125.7 MHz respectively.
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measurenents were perfornmed on Varian 300, 400 and 500

spectroneters, operating at 'H frequencies of 300,
wdod+ast9b00 MHz respectively, and at 13C freqrensSE®S3/001594

of 75.5, 100.6 and 125.7 MHz respectively. 30 WO

2004/ 035592 PCT/ SE2003/ 001594 9 Rotaners may or may

not be denoted in spectra dependi ng upon ease of

interpretation of spectra. Unless otherw se stated,

: 1 . . : _
ROAFE T 6 B L B Fert AR o AERInR upOE P o Bflpr@Bujon of
spectes Juimlessiothengiat stated (dhemial sttiftoare igoveivis) pprbwith the ssdicknt as internal

ér%lnﬂ@{jel ation to NVR) d = doublet (in relation to NWVR)
st = doubl et, of doublets (in relation to NVR) Et
= ethyl eq. = equivalents GC = gas chromatography h
.. = hour(s) 1s HPLC = high performance liquid
Abbrevistiomgr aphy | M5 = industrial methylated spirit |PA
= iso-propyl alcohol m= nultiplet (in relation to
NVR) Me = nethyl 20 min. = mnute(s) MP. = nelting
APDPE NtatmW¥Ephier O BESsTO R d2088 QMtelaffod o MSpal | adi um on
carbon g = quartet (in relation to NVR) 25 rt = room
brt eprperaad drrelation to R)

d = doublet (in relation to NMR)

dd = doublet of doublets (in relation to NMR)
Et = ethyl

eq. = equivalents

GC = gas chromatography
h . = hour(s)

HPLC = high performance liquid chromatography
IMS = industrial methylated spirit

‘TPA= iso-propyl alcohol

m = multiplet (in relation to NMR)

Me = methyl

min. = minute(s)

m.p. = melting point

MS = mass spectroscopy

Pd/C = palladium on carbon

q = quartet (in relation to NMR)
rt = room temperature

s = singlet (in relation to NMR)
t = triplet (in relation to NMR)

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary, iso, and

tertiary.
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s =singlet (inrelation to NVR t = triplet (in

relation to NVR) Prefixes n-, s-, i-, t- and tert-
whawa/ossser r usual meani ngs: normal, secondary, PCEOE208516)1594

30 tertiary. WD 2004/035592 PCT/ SE2003/ 001594 10

Exanple 1 a) 12 (9 Oxa 3 7 dijgzabicyclol3 3 ]]non-3-

ly)-ethyll-carbamc acid tert-butyl ester 2,4,6-

trimet hyl benzenesul fonic acid salt

E 2- g Benzyl - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ) - et
—lhggﬁ—%arban1c aC|d tert-butyl ester 5
o il elil-d i yrisbutyl ester 2.4.6-

, 4rret hyI 2- pentanol
$ret hanol (300 nL) were conbined in

I
U B AR i P s i

2 zaddﬂdxethylbenmmulfomwmd sdie(l Sagdm@éqdaﬁ@@sqm@é belpwg , \éggethyl 2-

of h su | t
pegeo! GETReofaliand felirent BOn BT o RS RHRLILERERY, °
hyg?ogQﬁHIHne\tegse@fSIoﬁﬁ 5% PAMT Satal i85 oC 6 0% wigert wetdiBnsdreMatthey
catal yst was renoved by filtration through a gl

type ﬁoa)mas taﬁdeqo ape mix IrAveshan pudrogenatedanderd-o fag Haydrogen
filter wit B
pr@qﬁgreﬁ&pﬁvaisl r?l:l\{k{x%ou(sér %/a to??%t%)u%@n{%gunrggg@ds%&ed the

resbdhith batéplertaft PBSPREAlEr otiag ty 40°Cbe eatslgbtweastremoved by
was then renoved bé}r educed zs)r es
S

fll(rall@othm)ﬁﬂg)a dass fibrg Bkteraapen T8pFYRYH & h‘éé%Sﬁ%C, Picfhe filfss gvith
e
R 9 nfn DY ST s

reﬂbefd By ﬁlaﬁleliauofnaalt1 amtbsphericheressesc Maya soleens €243 mhe was then removed
ure was fr te d.sol

oy teed pettoore SEEULTH UL s BT TALE PEfdBH a0 L) was added
qu%cq(\%' A JoeEBAiCh @%msgﬂ FRAEMN Egratu-w & fafitib 25, AnMnB@thﬁEpmﬁntate

appr oxi mat e e solution was allowed t
formned mahe:ire\aatsorsmssbédThe(laﬁ(twg)Waatre -heated artdesoh@a&fusww collected

eft t I h
b R SR P o IO, | RSB g FA Ao
F@%:JIPER%Q nB¥ E}otxhﬁﬁtb@m .5 THR soltiod wnaauomshﬁd)oomd Wes seeded
ter wwth | 450 and then sucked dr%‘@r Furt her

(86mys) gy 70°€ . The l:r@cmn we@he,ftga@eoltwgrrtlglttlt% apBisRbgAwerturg The
m&@ure was cl)clwlgd { 1&%’% nd3hen t:{’x(@soh&rbx%duét%zﬂgc%d by filtration. The solid was

washed on the filter with IPE (450 mL) and then sucked dry. Further drying in vacuo at

60°C gave the title compound as a white solid (115.0 g, 91%).
m.p. 147-9°C

b) Tert-Butyl 2-{7-[( 25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3.7-

diazabicvclo[3.3.1]non-3-yl }ethylcarbamate

Aqueous sodium carbonate solution (1M, 53 mL) was added to a solution of [2-(9-0xa-
3,7-diazabicyclo[3.3.1]non-3-yl)-ethyl]-carbamic acid tert-butyl ester 2,4,6-
trimethylbenzenesulfonic acid salt (50.0 g) in water (100 mL). Solid 4-[(2S)-
oxiranylmethoxy]benzonitrile (19.1 g) was added and was rinsed into the reaction flask
with water (50 mL). The reaction was heated to 75°C for 3 hours and then left to stir at

ambient temperature overnight. Toluene (350 mL) was added followed by aqueous sodium
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25 b) Tert-Butyl 2-. {

7-1(2S) - 3-(4- cyanophenoxy) - 2- hydr oxypr opyl | - 9- oxa- 3, 7-
walc@zabiseycl oj 3. 3.1 1 non-3- |y | ethyl carbanmat e POIeB2083/001594

sodi um carbonate solution (IM 53 nL) was added to a

solution of [2-(9-oxa- 3,7-digzabicyclo[3.3.

1] non-3-yl)-ethyl]-carbamc acid tert-butyl ester

2,4,6- trinethyl benzenesul fonic acid salt (50.0 g) in

!

e kg Bt s Sinrgrop  gpinues and e the phases were
sepastad. ﬂ”he dquemmphdse was distirded andhthk tolugnerphase washea vith aqueous

opaisid Bhet 580 m&’?f‘h Fiiea bt s it h G G mL) anc
a%bﬁlsemdlﬁﬁgdﬁkbd C}?@ﬂ waJré avRd Dihea5tHE QLA phad. Wier mixing
2004/ 035592 P E2003/ 90

01594 11 h%/I roxi de (2M
wnﬂ}he Phasesrwert semsratedsarst the pepops diseardeds Jihe MBdwahwashed with

aodxeg% a%OgZuST? 8%Xer lﬁ% @%%Zva:?@dr%w;gge mh@\gﬁs &){nﬁg’nqr a\f\%sunder vacuuimn at

<Gh1T. iISoh et Wad dAPMl (watkB03 L), MIBE29 plll)ETie: Mlms aomﬁSn Was
di scarded. M BC (240 nL) and aquequs sodi um hydr ox
cqolng to pghient Jempraraiurecnd dilteseds washing threughcyigh M%Hée( mL) Solvent
LE..S
(133 RieD e iy REBSEE MRS ARAL AR a2 Rk PE Ge0
m$. dlias b dddl cavsine tHe2pavhture Faltifjom GI€ V3BT wefeer stirring for 15
concentrated under vacuum at < 55C. Solvent was
miNgsel feéloby&&tte P 1Ban cryfifiBeating stgried. tyse V5 et fugpol to
r 0
artBine ﬁ‘gﬁ%‘ﬁ%{ﬁ 9¥1 ﬁﬂfth E@Hﬂ?g "Pﬁéiﬁlsuég%efgﬁtb&%é(& efls CnaLn)d the
prwzlmctdol‘ictqtdd tadﬁlmadmn Thasolidwas wasieg cartte fikesrwith IPE (150 mL) and

gkl any Pl S PaORREs: 1 2t e TR sBabod e Vil sqid (41.2

gsgtnmrlng for 15 mnutes T fell by 2C to 35C and
crystallisation started. The mi xture was |left to cool
to anbl ent tenperature overnight wth stirring. The
()

Prﬂ)z}r?t[] 1- r%altl)l){c acid

teh%t)glb&@r M@Wethﬂb@k&dedﬂﬁomc%id e dr ying:in vacua
at 55C gave the title conmpound. as a~ white solid
(41.2 1.5 g, 87%. Preparation of
-3-yl)eth
a) ;ﬁérggrﬁgg@)%a%éﬁgl%& j%tﬂ%laztz?? gélt% h&%&ng’eéglﬁﬁﬁaé
TrB:tMylﬁfﬁrfel(ﬁﬁhﬂ.y ubs.anenelsyl ﬁ&q) wasadddd smbne @EOtiay to a solution of zert-

“(tert-Butyl r bony|
buy] -Gy N e e O S0 PRy |- Q A digBlofgmethane
(2§@1§1L35%R eThésoﬁut‘?&QWX\@&o@éﬂﬂ@d in one portion to a

tion of tert-
-10°C and trimethylamine hydrochloride (14.84 g, 155.1 mmole, 0.5 eq.) was added in one

portion. The resultant mixture was cooled further to

-15°C, stirred for 5 minutes, then treated with a solution of mesitylenesulfonyl chloride
(74.74 g, 341.2 mmole, 1.1 eq) in dichloromethane (250 mL, 5 vols), over 28 minutes such
that the internal temperature remained below -10°C. Once the addition was complete a
precipitate had formed and the mixture was stirred at -10°C for a further 30 minutes.
Water (400 mL, 8 vols) was added and all of the precipitate dissolved. The mixture was
stirred rapidly for 5 minutes, and then the two layers were separated. A solvent swap from

dichloromethane to IPA was carried out by distillation at reduced pressure. Solvent was
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butyl N-(2-hydroxyethyl)carbamate (50.11 g, 310.2

mole, 1.0 eq.) in dichloronethane (250 nL, 5 vols).
wab@4m83592 i on was cool ed to -10C and tri nmet hyl pOT/AE2003/001594

hydrochl oride (14.84 g, 155.1 nmole, 0.5 eq.) was

added in one 25 portion. Thg2resultant m xture was

cooled further to -15C, stirred for 5 mnutes, then

treated with a solution of nesitylenesul fonyl chloride
re{lggéefe (hSQmJ;)A d7e dEwit THA eSh ) Ghishl [REQIRE WANS(EE4, b.p.

, over 28 mnutes such that the internal

24P€Hﬁﬁﬁlé}irws&rermﬂllﬁenbabdi pVv36-LDCAtOncandt dfgheadidiiliation, sadvent (150

mIg) ggl; gg?qygd _tqu%?gl I{:‘:tvgtu?@? qug{t%g'g%,ﬂmﬁ ?’?gélrs](\exg rééﬁ%rgt?tomﬁe amount
of d‘er?%u% (82 )}F)ﬁiré)gﬁe Addedieandyalth g‘gf)luheﬁ‘ Wk @5619&1 {PRC, then -

I'SSO re was stirred rapid
watnuus SnL)ami dddedsloivey Wisb stimingr sausiag ehesmdxarcmt gaﬂuaﬂ_y to turn

S P T A 0P K o
soﬁ?g?e%gpélfapegé e%tgg{ns 0860371 ha&%eéne{ﬂﬂ%@ dThé Riterih)

place th TPA (450 nmL) (initial pressure was
tedhDbratid@rose lﬁrolm 25‘@4{6 31PCndhe pnmwwaas stased S1d¥viytand coddegto 7°C.

TR R T e e

vol s ,
o B Ao SERRDH 40 S gy b eothin s 02545
g7gppl ed to 25C, then 5 water (175 nL) was added slowy

W th stlrrlng causing the solution gradually to turn
mel 648YC No solid had precipitated at this st age. More

LS R B 105, AT el A LA 00 B 4o

2Hn{ ef gal1HiwReseioy,§) rose from 25C to 31C. The
( ) urel(vvas Sti rgraged s? owy and cooled to 7C. The

SO|Id was coIIected by filtration, washed with
: 9 ﬁé%d in 10 vacuo at 40C
) onpound as a white
crystalline solid (92.54 g, 87%. mp. 73.5C"'H NWR
(300MHz, CDCI3) 5 1.42 (9H, s), 2.31 (3H, s), 2.62

b @?18]%\’-%@bg?@érﬁ'gt)hgiP)ben‘%eé’elsulf&%'ﬁ'udé)’ 4.83 (1 H bs),
WaeBEN3 Y 18veFoReviedbREAbIcHRYEfiB (DO HNNEEwere added to

benzenesulfonamide (250 g, 1 eq.). The reactants were heated to 40°C. Aqueous sodium

hydroxide (130 g in 275 mL of water) was added such that the temperature of the reaction
remained between 40°C and 43°C. This took approximately 2 hours. (The rate of sodium
hydroxide addition needs to be slower at the start of the addition than at the end in order to
keep within the temperature range stated.) After the addition of sodium hydroxide was
complete, the reaction was stirred at 40°C for 2 hours, then at ambient temperature
overnight. The excess epichlorohydrin was removed as a water azeotrope by vacuum
distillation (ca. 4 kPa (40 mbar), internal temp 30°C), until no more epichlorohydrin
distilled. Dichloromethane (1L) was added and the mixture stirred rapidly for 15 minutes.

The phases were allowed to separate (this took 10 minutes although totally clear phases are
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b (i) N, NBis(2-oxiranylnethyl)benzenesul fonam de

Water (2.5 L, 10 vol.) followed by epichlorohydrin
W@ 20d/084592 4 eq.) were added to 20 benzenesul f OPEIVBE®03/001594

(250 g, 1 eq.). The reactants were heated to 40C.

Aqueous sodium hydroxide (138 g in 275 nL of water)

was added such that the tenperature of the reaction

remai ned between 40C and 43C. This took approximtely

2 hours. (The rate of sodium hydroxide addition needs
obtaindskafter sedingtoveiméght). &Fhe phhsastyecra sefiarateshandrthe dighloperaethane

end in order to keegt thin the tenperature range
SO&F‘&’Pé‘é“} inghe gH0SEGRENL: 81?% 8% of sodi um hydr oxi de was 28,
'HSMR HOOMHEH DG Bi2015-343 (FHim), @d79a(t2H4®d 4k 32 Onotd GH, m),

TR T R puion o 28Ty a7 18 PR,
vacuum distillation (ca. 4 kPa (40 nbar), internal

tenp 30C unt|I no more ep| chl orohydr| distilled.
; : aylstogyl- < e stirred

WSR2 B S RS SRS . T
sollig?g I@ﬁaéglﬁﬁlfllt\é‘g)ruﬂg?gﬁ g?iﬁﬁ@ﬂeﬁﬁaﬂaﬁﬁéMS@F@DZ[BGA,App@xmately 1250 mL
of SalyaRaF i oleged nita EYP 68 5ot AR as e BOHEANY PRneylamine

(1%('5‘ E-g,s gbﬁ‘%ﬁﬁg Rhe %}ﬁﬂ)ﬂk@% Qﬂﬁélﬁerﬂ i\éM‘? %ﬂtg ?Mﬂgacilgﬁ)gagéezzt% at reflux

fon$ hourS (15(861&1128 frogiy hoyr, sampB@g FoiBH. @\Qcpﬂe bm)zylamlgg was gdded (15

;
iy g Ry it et o p eoe? 2 gty TS IFROGH g ca. 325
L)(afd PolkenelPas/Rldkd YBS L?dﬁﬁﬁie tAvdhievad ldi‘slﬂihled (SUXBQ ha.l')emd then further

solution fromstep (i) above. The solutiaon
tolgteret addedd! Ut The bwé tempERNES Waerped 106y eArf@afteﬁ ééo ot solvent

Iy, f
o ARRIRL LR S0 A0 PenlS LU BB A 25 5
11@®C(’ﬂtﬁ§)sdlhmoxﬂsz €@d)in tH&rﬁﬂﬁstﬂDrtl on (no exot herm
seen), and the reaction was heated at refl ux

'HHSMIES (40A MBRARREL: r&ﬂrﬁ%ﬁ%&f‘ﬂsmrﬁhd b At )(GHJ\}Br éfH) 7.30-

T P, A 83 A5 TR Riaacl il s o .

CI9JPh(H)§. 3. 5%(2215 dd LOJHBITNS @zmlrw)w 8.5vasHaddletHHR'S EzQ(bM)B @0 (2H, dd,
sol vent was

d th
CHONSEnbrBHabd? (41190 CHITShERA MBI 2 EPehs CHBBn(a) +

Cli}%gjg.n(tﬁ?iem et daﬁl ygﬁ%bﬁg t%e]t%r yggﬁ%dﬁgg;edzaa

(Dhtaqhkendfrarg perified material comprising a 1:1 mixture of trans- (), and cis- -diol (b))

b (iii) 3-Benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1lnonane

The toluene solution from the previous step (ii) above was cooled to 50°C. Anhydrous
methanesulfonic acid (0.2 L) was added. This caused a temperature rise from 50°C to
64°C. After 10 minutes, methanesulfonic acid was added (1 L) and the reaction heated to
110°C for 5 hours. Toluene was then distilled from the reaction; 1.23 L was collected.
(Note that the internal temperature should not be allowed higher than 110°C at any stage
otherwise the yield will be decreased.) The reaction was then cooled to 50°C and a vacuum
applied to remove the rest of the toluene. Heating to 110°C and 65 kPa (650 mbar)

allowed a further 0.53 L to be removed. (If the toluene can be removed at a lower
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110C. This solution was used in the next step. 'H NWMR
(400 MHz, CDCl13): S 7.83-7.80 (4H m ArH), 7.63-7.51
W@ 8dd4/083592 ArH), 7.30- 7.21 (10H, ArH), 3.89-3.BO1/6603/001594
m CH(a) +CH(b)), 3.73 (2H, s, CH2Ph(a)), 3.70 (2H, s,
CH2Ph(b)), 3.59 (2H, dd, CHHNBXR?Ar(a)), 3.54 (2H, dd,
CHHNSQ2Ar (b)), 3.40 (2H, dd, 20 CHHNSQ2Ar (b)), 3.23
(2H, dd, CHHNSQ2Ar(a)), 3.09-2.97 (4H, m CHHNBn(a) +
tefiigoidBive ah Y pred sid thenHhatdslbereHERBh (llh)a)macﬁoﬂ ak Rdn lefdto cool to

CHHNB a)). (Datatakenfromg({i,@ll |aI
1<mjseél watgr (250 mlp)avasradge is (:%Bse delgp%raﬂlreoqo rise from
(i I f
S S B SBAI  sen
tefnporatirisevasressitbans54'Ce T heisolutiah wvue corled o) EchntighG0C.

h d t.h ] d
ciehiel e T ammeredMa R Get pisishd g Bl b apaction
mbRufE WALl Sifiei Bl AR Wghnk SodiGmthyarsiRdd e M (ALY it ARG that kept

the reacti on heéated“to 110C for 5 hours. Tol uene was
the hmtarng] @mneraé@refoﬁmw 33€. rEustork 80 Imnmss LTkmSlrrmg was stopped and

ecte i nt er nal r &l I
e ahagES Satrapd AT PR Tt O e R o (PTRE. BUYE 15 WA hbldea 1o
thetdhalvomethiahe solu@bitlandd dibtilR€ofl eﬁﬁe@SS@ivénth Q4TL9&ihts k6lMected until
was then cooled to 50C and a vacuum 8 plied to renove

the fhead @gtpewurﬁ teached Y@%e. Thaetatically. thys lefoide prrdugtind P L of IMS.
% ?Soqlftﬁga Vs thll}] éﬁ%@%d % é:otrﬂg t%)rgsfb dﬁgﬂ ?e%lar}elrﬁtgre%ﬁ%?m%g) slow stirring.
TROMAG36AORP tkﬁCiHeSﬁp&@Qa/v&@ Tinered aiad vxtaelmiewah VI8 (ar3d.) to give a
pressure then that is benefic 0& The reag@%on gas
fapaesolouaeq Proguetdht, endrysrat R dg.vawugécx% gB3% ayey 3
%}gz added. This caused the tenperature to rise from

OC to 45C. More water (2.15 L) was added over a total

time of 30 rrinutes such that the tenperature vvas Iess

an_.54C. The sol n ,was d C. a t
20 8 B Siral R B s R Ree T D it g S i e vetiow
soRffdn! AT c%mﬂg ﬂorhgnblérﬁ @erﬁ;%@&thieoﬂle ch%atlyﬂﬁt Mﬁe@ aetd doBdcted by
by addi ng aqueous sodi umh dr oxi de (10 M 2 L) at a

filtratien nrhbwasbéémth deetonitriler(h@d mianpbe araduet wesl digd3g@zcuo at 40°C
fOf Eglgmhtg Bive 8@765" g'lgf &Y of %u%glt reﬁt c'r?L rp'oﬂgd was stopped and

‘The | ayers were
‘H’NMR t40ondtz, Ciﬁu(ﬂa 17-)183/?8@ @dpleﬂa)tpse B/%a (2H, m), 3.67 (2H, d), 3.46
di chl or onet hane sol ution and distillation started.
(2Bosveft (2H, d4 2185 ((Hsddol becialdinti| 10 t he head
tenperature reached 70C. Theoretically, this left-the
product in 1.56 L of IMS. The solution was then

b @) PBefizl-9-6:003, 71dezabibi@sB3. 3. Biipfina ditiyelrédhedriieght Wi t h

slow stirring.
Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-benzyl-7-

(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (400 g, see step (iii) above) and the
mixture was heated to reflux under a nitrogen atmosphere. The solid dissolved in the acid
at 95°C. After heating the reaction for 8 hours, HPLC analysis showed that the reaction
was complete. The contents were cooled to room temperature. Toluene (1.2 L, 3 rel. vol.)
was added and the mixture stirred vigorously for 15 minutes. Stirring was stopped and the
phases were partitioned. The toluene phase was discarded along with a small amount of
interfacial material. The acidic phase was returned to the original reaction vessel and

sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion. The internal
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The solid product that precipitated was filtered and
washed with IMs (0.5 L) to give a fawn-coloured

w@eadosisot hat, on drying at 50C, in vacuum gareT/SE2083/aP1594

(8.9% over 3 steps);. 15 20.0 g of this product was
di ssolved in acetonitrile (1006 nL) at reflux to give a
pal e yellow solution. After cooling to anbi ent
tenperature, the crystals that forned were coll ected

tdmyperzftlhﬂetrbsﬂﬂr@ﬂ 38nd (3881 dThe gHN was elieekied td dr8ule i0Wag®)4. Toluene
product was dried in vacuo at 40C for 1 hour to

(lg%é* el vel. ywagadded gnd ghppemperagie EHFERME0 G to QiiCNI\/ther vigorous

s 1050 syl P, s Wity ‘ng"'ﬁdo'g)her%?eg@ B v discarded

aleng Blltszmaﬁ]ck)mOLﬁlt bbinfétFciall diatepial.i Vhe toluene phase was returned to the
| - 9- oxa: 3, %ﬁdlazab cycl o[ 3. 3. 1] nonane
OHPF@JF R 3ETSEh A ESHNEPAPht ed hydrobromic acid (1.2 L,

(BL,) ® rel. V8l.) WadRRled dF8E idnthesRhredvad: a*aﬁia?e)zi'to betden 40°C and 45°C.

(phenyl sul fonyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane
Comtrgted bpdroghlopic @cidi (2005@@) &ps addedidver 45rintnuiesesugh ghat the

d to r.ef nder, a gen at.npsphere. The
Bl GitarSutfob i bt gl bR oA R R b e fotfgd, e
miRaeWRRtiHed f& IumutesHRY theatabkgits 7N oNRLplodadt woiRollected by
reaction was conplete. The contents were cooled to

filtvgam tveasped with2eprofaioléhé L 2 rel viol.), Jried by sy@ion)andigen further
dr‘?‘eddOE‘S% v%m.g% Q@ed‘lﬁt’(zfd‘*&g@tlé Lhed be% ously for 15

utes wa opped he 30 phases were
HJBIMR (CDS@D +4 hfbpts 0,081 &2. ph asel, BES, J0SRRHEe B 41 aﬁg 4H), 3.60 (s,

a snmall ampunt of interfacial material. The

2%}3ﬂdlzdblpfh3§é WS- @D to the original reaction

el ,an d oxide (10 M 1.4 L, 3.5 rel.
i )m\{é ‘319@@81—1”%'3 @ﬁ%ﬁ iorti on. The internal WD

2004/ 035592 PCT/ SE2003/ 001594 15 tenperature rose
from30C to 80C The pH was checked to ensure it was
B{wA-B abigyqlel3.3.lgpnanegs added and the

Afsl ??@ﬁeﬁéﬂ O?Jigeglsntg Ell%rﬁlgfggl‘e %1@%@5 eA{ ltoetﬁe Xﬁlgl%t%lf% benéyl -9-oxa-

m nut es, es were art t1on
3, THdezalmjoasdefs. 3. Hylenam/aish)dﬁr&mmrdiecdseeake(pr(gv)vubbbe)alssdTaTdﬂuene 420

t. of |nterfaJaI terial o/ e se wa
mf oF R agot e sadiym Biouios satisioran, delart, Bfs & I were
addedfoRBERNY1-0%bxh.3, igla&ﬁh B, 3)1]%§anééﬁx‘gﬁrocm%de (60.07 g, 206.03

tenperatufe was adjusted to between 40

m@okec &Ateqatsemistéy v batuivoy: i Theauixthr¢ 260 stirrgd weder adcgdn,deated to
6048 and he tdea% this. tcerr]nptepa%\tlretfgr 30 minutes by which time two clear layers had
formed. The lower, aqueous layer was removed, and the toluene solution of title
compound (free base) was azeodried at atmospheric pressure (total volume of solvent
removed = 430 mL; total volume of toluene added = 430 mL), then concentrated to a
volume of 240 mL (4 vols). Karl Fischer analysis at this stage showed 0.06% water in the
solution. The dried solution of title compound (theoretically 44.98 g, 206.03 mmole, 1.0

eq) was used as such in a subsequent step.

¢) [2-(7-Benzyl-9-oxa-3,7-diazabicyclo[3.3.11non-3-yDethyl]carbamic acid tert-butyl ester,

2.4.6-trimethylbenzenesulfonic acid salt
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tenperature remai ned at between 40C and 45C. A white

precipitate formed. The mxture was stirred for 30
worzovuhesIand t hen cooled to 7C. The product WaBCT/SE2003/001594

collected by 10 filtration, washed wth 2-propano

(0.8 L, 2rel vol.), dried bylesuction and then further

dried in a vacuumoven at 40C Yield = 297 g (91 %.

1H NWR (CD3OD + 4 drops D20): 6 2.70 (br d, 2H), 3.09

AlW n?(';lk?c ofutidnlVt BgrerHoheylckyBatboSylamBid)eth . Z126( br s,
2H) | eGP (m> e e Robmylamiid)e s _ ,
trinitBHb @R @sk fenat@ (70493 g, 206.03 mmole, 1.0 eq, see Preparation a above) in

- B - 9- -3 7-di bi .0 3 | Al l
e e S0l v eEE TSP SRR Bt R PREE LSt 1o
diabgbigy B‘.B:I%orﬁn@gﬂﬂ% 208X8-mmole, 1.0 eq. in toluene (240 mL, 4 vols)

3, 7-di azabi cycl o .3.1?nonane di hydrochl ori de (see

(sse Bpppeiatipn Bifelabovek ethe repilgatrelytionovasitirred repidlyjungdefcnitrogen,
W%ﬂ glggtgig ﬁggt&l %rkz‘lg%]gél o rségcl:tll'cl)tnlvs(?a% lét% M stf"r?‘ag algtﬁient7 te\ﬂl%lexsa’ture for

3P hHGRZ K thRk O¥Ritedsof idliracpibdt€ isd RkBedin 4 pdld 98@AE solution. The
di hydrochl oride (60.07 g, 206.03 mmle, 1.0 eq., see

mixters was\cpolet oy ¢9°C, Tind tithe xompeundasasedlieeted byfdeation. The reaction

e Ly oIS ST Y SRR 5w
whéeB®d:h tdiend QWBmL RALROMSitd Y8 proet WafTICEdn daBE fdrNe minutes,

tol uene solution of title conpound (free base) was
ther delt foempnstantaweightpheniw 31086 fore?3(havrsal Theoyieldef difle compound

o gabivas 726! Lt mepe et ap e AR RS 70 L)
whie WAhdPWih aqlub sédigmNSdraxid shitnabM, RDS nfit, 8%Evols). The

showed 0.06% water in the solution. The dried o
meghnetwas heattd ta 60°€, endrheld mtithis thmperature &l ) minugs wjth rapid stirring.

T q?tg%oglgmmﬁege{ tg%n (s)eé@reag%d %g toLiﬁe%g: S%Puti%g (\:J]as icgn&ntrate'd to 200 mL by
vz{cgglfl;dis@ﬁlﬁlﬁ?fﬁ (oY S04 i'@b@@@%&)‘;%}fz{@c%t 32094 bar at the end). As the

ethyllcarbamc acid tert-butyl ester,
digtjation progressé; tiresudativmshekc froe tloudy dae ®©ahe famDation of title compound.

IS BRI et 307 B BREH AL ok PPHR ROk 2. 4, 6

dibzdbiEtioyd. e nranesihiatdah the(fiRatd Sarlh so2&a@3 el €, 1.0
eq, See Preparation a above) in toluene (240 ni,

4
butylbsycatma yrdueacthyl 2.4SolrimstyibenzeBspléonay (19.28ke 43,22-mmole, 0.2
i azabi cycl o] 3. 3. 1] nona 44..98 06. 03 | e .
cal % PR 6B, Boiond By P ug fora s Lo dythor. e
clédy BRBWEIwas TR el 8661°COMRE 8 SBhMd Wit rapRISstiSling, a8 tHeAREf tystir at
u

nder nitrogen,
ambient temperature for 11 hours. The mixture was cooled to +8°C, and title compound

was collected by filtration. The reaction vessel was washed with more toluene (2 x 30
mL), and added to the filter. The white solid product was suction dried for 15 minutes, then
dried to constant weight in vacuo at 40°C for 7 hours. The yield of title compound was
23.25 g, 41.39 mmole, 20%. The combined yield of title compound (a white solid) was
102.86 g, 183.11 mmole, 89%.

m.p. 190-190.5°C



with heating at 68C for 8 hours. The reaction was |eft

to stir at anbient tenperature for 84 hours. A thick,
wovioe3set | d precipitate had forned in a pal e pet/bER03/001594

solution. The mxture was cooled to +9C, and title

conpound was col l ected by fillffration. The reaction

vessel was washed with toluene (100 nL) and added to

the filter. The filter cake was 10 washed with tol uene
'H-NBER 300MARECROIS) 8 1438 (OH, pY, 8dd¢3HWwaS2.5UGH .o, 273-880 (2H, m),

f ' h dri Coht
20808 (40, BOG 157 233 oI S L FD: o121t -Lblagh b 674
(2??%ﬁhﬂ§q1M@§0&£4_@Ag(5ﬁ4§%7 nmol e, 69% The conbi ned

trafe ah shings (670 nL) were washed with
aqueous sodi um hydroxi de solution (2M 200 nmi, 3.3
vols). The m xture was heated to 60C, and held at this
tenperature for 20 mnutes with rapid stirring. 1s
The two | ayers were then separated. The tol uene
solution was concentrated to 200 nL by vacuum
distillation (bp 50-54C at 650-700 nbar; bp 46C at 120
nbar at the end). As the distillation progressed, the
sol uti on becane cloudy due to the formation of title
conpound. It was assuned that 20% of the origina
anount of 3-benzyl-9-oxa-3,7 diazabicycl o[ 3. 3. 1] nonane
remained in the filtrate, and so extra 2-(tert 20
but yl oxycar bonyl ami no) et hyl
2,4,6-trimethyl benzenesul fonate (14.20 g, 41.21 mol e,
0.2 eg) was added in one portion (charged as a solid
rather than as a solution in toluene). The cloudy
solution was heated at 67C for 8 hours with rapid
stirring, and then left to stir at anbient
tenperature for 11 hours. The m xture was cooled to
+8C, and title conmpound was collected by filtration.
The reaction vessel was washed with nore toluene (2 x
30 25 nL), and added to the filter. The white solid
product was suction dried for 15 mnutes, then dried
to constant weight in vacuo at 40C for 7 hours. The
yield of title conpound was 23.25 g, 41.39 mmol e,
20% The conmbined yield of title conmpound (a white
solid) was 102.86 g, 183.11 nmole, 89% mp.
190-190. 5C WD 2004/ 035592 PCT/ SE2003/ 001594 17 'H NWR
(300MHz, CDC13) 8 1.43 (9H, s), 2.17 (3H, s), 2.51
(6H, s), 2.73-2.80 (2H, m, 2.90-2.94 (4H, m,
3.14-3.22 (4H, m, 3.37 (2H, bnm), 3.89 (2H, bs), 4.13
(2H, bs), 6.74 (2H, s), 7.12 (1H, bt), 7.42-7.46 (5H,
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5 WD 2004/ 035592 PCT/ SE2003/ 001594 18 dCains 1. An

acid addition salt of a conpound of Formula |l OO
WoRi4b#E@ Rz H 5 wherein R2 represents Cl_6 aPRpKE2003/001594

(optionally substituted and/or term nated by one or

nore substituents selected figom -COH, hal o, cyano,

nitro and aryl) or aryl, wherein each aryl and

aryl oxy group, unless otherw se specified, is
CRisonal Iy substituted. 2. A salt according to claiml
—Tn which the acid conponent of the acid addition salt

is 10 represented by formula A0 11 R16-S-OH A | |

O, wherei.n. Rl presents f ut ed Cl.4 al kyl,
1'C‘_'\‘L‘.“Ec‘geagfhltﬁ%rggléf)ﬁﬁlcog}p(’% {/?%\Iﬂill ch latter group is

optionally subsigtuted by one or nore substituents

sel ected fromC al kyl, halo, nitro and Cl.6

al koxy, and R2 A defi ned above. 15 3. A salt

according to 2>wherei nOthe salt is a

t ol uenesul f ona nzenesul flonat nosyl at e,

brosyl ate, bg até"wme%\l Yy salt 4. A salt

according to any previous laimin which the salt is

insolid form 20 5. A salt according to any previous

er&hRW@&ntﬁC{&lkﬁ -(Opigon] 1y sobsinadd m}dtér&&ﬁmﬁatﬂ:ﬂi bpoa8er more
)-ethyl]-carbam ¢ acjd tert-but ?)
su Stztumt% ?qlwdré%eﬁﬂe Ralouf Yaah; %ltfaé?*/@j aiyD) of aryl, wherein each aryl and

aryloxy group, unless otherwise specified, is optionally substituted.

2. A salt according to claim lin which the acid component of the acid addition salt is
represented by formula A

0

I

R‘e—ﬁ—OH A

O
wherein R'® represents unsubstituted C,.4 alkyl, C,.4 perfluoroalkyl or phenyl, which latter
group is optionally substituted by one or more substituents selected from Cy.¢ alkyl, halo,

nitro and Cy.¢ alkoxy, and R? is as defined above.

3. A salt according to claim 2 wherein the salt is a toluenesulfonate, benzenesulfonate ,

nosylate, brosylate, besylate or mesitylate salt.
4. A salt according to any previous claim in which the salt is in solid form.

5. A salt according to any previous claim which is [2-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-

yl)-ethyl]-carbamic acid zers-butyl ester 2,4,6-trimethylbenzenesulfonic acid.



WD 2004/ 035592 PCT/ SE2003/ 001594 19 6. A process for
the preparation of a conpound of Formula Il 0 O N
WORHMEER2 || R H wherein R represents a strRCL/SERD3/001594
fragnent of fornulala R4 RS RS XB Ala 5 in which
A represents CH2 and R3 reprdS®ents -OH or -N(H R7
R4 represents H, Cl 6 al kyl or, together with R3,
represents =0; R5 represents phenyl or pyridyl, both
6.0R phbdesif iiRuREpaEoroditd @nglduyid 8fBsmidlafled by one or
nore substituents selected from-0OH, cyano, halo,
nitro, Cl.6 al kyIO(opti onally termnated; 10 by
-N(H) C(O OR 0a), 6 al koxy, -N(Rl4a)R14b _C(O) Rl4c,
C(O OR14d, - )R141, -N(R149) C( O Rl14h,
-N(R141) C(O N( k, -N(R§4m S(0) 2R13b, - qO)ZR
13c and/or -OS(QNy2RpN3d; R7 represguis H Cl_6" al kyl,
-E-aryl, -E-Retl, - a,N-C(@OR9b, 15 -S(O) 2R9c,
-[C(O]pN(R 0a) Rlob or -C(NM)NH2; R9a to Rad
I ndependently represent, at each o rrence when used
Wh@ﬁ@ﬁ?‘,re@f%tw RCtErghir R Espet Pf}‘? gatcﬁgt uted and/ or
term nated by one or nore ubstituents selected from
hal o, aryl and Fbté% aryl, Het3, or R9a and R9d
i ndependent |y repr %nt ; aand R Ib
i ndependent |y represenB, atA@ach occurrfance when used
herein, Hor Cl1.6 alkyl 20 (optionally substituted
and/or term nated by one or nore substituents sel ected
. from hal o r an t FOH D 7ar toget her
in i A frercaRielty B0 R Ebfesen @ity RimR

ene, I onal errupted by an
Rore@fe@éﬂts H, Ci alkyl or, together with R3, represents =0O;

R’ represents phenyl or pyridyl, both of which groups are optionally substituted by one or

-

more substituents selected from -OH, cyano, halo, nitro, Cj.¢ alkyl (optionally terminated:
by -N(H)C(O)OR"™), C s alkoxy, :

NR™R™, _C(O)R'*, -C(0)OR', -C(O)N(R“)R' _N(R™)C(O)R™,
NR™YCONR“HRM, -NR"™S(O),R'*, -S(0),R"** and/or

-0S(0),R™;

R’ represents H, Cy.¢ alkyl, -E-aryl, -E-Het', -C(O)R*, -C(O)OR™,

-S(0)R*, -[C(O)),N(R'™R'® or -C(NH)NH;

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

C,. alkyl (optionally substituted and/or terminated by one or more substituents selected
from halo, aryl and Het?), aryl, Het®, or R*® and R* independently represent H;

R!% and R'® independently represent, at each occurrence when used herein, H or C;¢ alkyl
(optionally substituted and/or terminated by one or more substituents selected from halo,
aryl and Het"), 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;

B represents -Z-, -Z—N(R”‘)-, -N(Rlz)-Z-, -Z-S(0),- or -Z-O- (in which latter two groups,

Z is attached to the carbon atom bearing R*and RY);
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E represents, at each occurrence when used herein, a
direct bond or Cl..4 alkylene; 25 B represents -Z-,

WO ZooMOBED) -, - N(R12)-Z-, -Z-S(On or -Z-0- (i np@i8EI03/001594

|atter two groups, Z is attached to the carbon atom
bearing R3 and R4): WD 2004/ 05592 PCT/ SE2003/ 001594
20 Z represents a direct bond or Cl_4 al kylene; RI11
and R12 independently represent Hor ClL 6 alkyl; Rl3a
Ztl@plﬁ&%adm@pbnmbm([}m alleyibment Cl.6 al kyl ; Rl4a and

l%m eﬁ‘? Lo ng}'%gﬂr'egsggt £:r‘é%‘P’ |2ga: Eyla ?(r)utr ?gfgher

w@v(ewmgér@enmw pREBM-CONMIRINI Ng ring; Rl4c to Rl4m
i ndependent |y represent Hor CL 6 al kyl; and n

R'€gné 8éntirdependeniy represent B es@kylor togsthep reprgsent €5 alkylene,
nde [ h occurrence when
ré@'@ﬂgxgﬁggg&ﬁ f sg%rymte%{ﬂ%a nttmgeicfon rﬂ:’fé% d88het er ocyclic
é?waé““‘om&pammrlg repiesenr Hrop k¢ AltyErapat ons sel ect ed
from oxygen, nitrogen and/or sulfur, which
npeRreseatsy 1o 2 groups are optionally substi t ut ed by one
IS stituents selected from=0, -CH, cyano,
anqug%Bﬁllto?gb Cl1_6 alkyl, C1_6 al koxy, aryl, aryloxy,

HeN(tRHea)iRipbndenty @Risat, at € c@)o@mrﬁamce Wﬁé@)lN(theeéR] fite- to twelve-

- N R 5h d - S 5'
NS R THESEMEN STt BB OHEE GIIF BSietoiTyt Srete gm oxygen.
nitx%gaila?ﬁd/br”s‘ﬁffﬁxe naga llle)fer‘bgﬂ'lfésg%ﬁps afb opfdfaliy? sﬁtﬁﬂ{xﬁ&?@ Sne or more

6 al kyl (optionall y substituted and/or” ter
Sttiytlmn@ts melqmdefromub@t | Oble ntysng ehaoyt aifrof rlom alkyl, Gad alkoxy, aryl,

o Be GRS SRR e LB TR SR AR ang

ng‘?'ps(@m'ﬁﬂ subst i tut ed 20 vvher ein a salt of a
gonmpound of Formula I .0 O, s isi
to R™ independently represent Cy.¢ alkyl, aryl or R'* to R** independently represent
H; A
and R? represents C).¢ alkyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, halo, cyano, nitro and aryl) or aryl, wherein each aryl and

aryloxy group, unless otherwise specified, is optionally substituted.

wherein a salt of a compound of Formula I

o)

N N _R?

in which R%1is a s previously defined is reacted with a compound of Formula IlI

ST
Y I

R4



HNN,,."~ NJOR2Z Hin which R2 is a s previously

defined is reacted with a conpound of Fornmula Il R5
wOreeo4033sht R4 25 WO 2004/ 035592 PCT/ SE2003/ O0RGPEE2083001594

wherein Y represents 0 or N(R7) and R4, R5, R7 and B

are as hereinbefore defined, 2at a tenperature in the

range of 0OC to 100C for exanple at el evated

tenperature (e.g. 60C to reflux) in the presence of a

fry atkskhts 06 eRER? o’ R7 BB ardas herdnbyforeaRSined, at a
wg%%%r%ﬁbg Stoscl ai%%ﬂ n which the ngt Shaeg been "

temperaiupe 1 the rangk af Citn K Cdor ¢xsmple @ elexaied derapeyature (e.g. 60°C

acgcor.di to either claim6 or clai f t he
toﬁ?@wﬁ%&%&gess?cet A WHlER %d In the _presenépo?abgge.
[ (2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7-di
aza-bicyclo[3.3.1]-non-3 10 yl } et hyl carbamate which . )
s 7.cAmppedesearcoring Preipim Gial whieh tjezalt dagphegn prepiously isolated in solid
fOdi azabi cycl o[ 3. 3. 1] non-3-yl )-ethyl]-carbam c acid
frgrt-butyl ester with 4-[(2S)-
oxi ranyl nmet hoxy] benzonitrile at a tenperature in the
range of OC to 100C in the presence of water

d i
8. thprogess gerrrding o eithsg slaim ppralaim i el BreRREEPY Phdert-Butyl 2-(7-
[(%{jy%-g@%ﬁgp}%&l&%-ﬁydrgx%roﬁylﬂ BN AR bROEBERS 158bA-3-

10 yl@tnyg&rﬁaﬁhtgmﬁx?mmﬂm[ssg RatfimpnsBt ofl )2-Gtdnat3,7car bami c
LSl it bR ki B A
oxifah{TRiMoxp ARSI dQnempahfe ffthk rag® of 0°Cto 100°C in the

presence of water and in the presence of a base.

15 9. A process according to any one of .claims 6, 7 or 8 in which an isolated salt of [2-(9-

oxa-3,7-diazabicyclo[3.3.1]non-3-yl)-ethyl]-carbamic acid tert-butyl ester is used.

10. A process according to either claim 9 wherein the salt is the 2,4,6-
trimethylbenzenesulfonic acid salt.

20



