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of the invention The present invention e at . to a
process for the pr dui ctio; i of deirrminit or Fi
a derivative thereof, as'well as to internedi ates
useful in the Productlon process F:-Lk-gro nd to

t WRGGE&W@RE HYePREBHARADCN GF CREMOMIBEhANLOEERIVATIVES
0 et hanol (GAS No.

11 B/ gl hydrochl ori de salt (CAS No
2809%3 g mt' ﬁ\/e'nf?ér?{%%%é 9 epee@eé’&%grﬁe%r%ﬁ%ﬁér{ &Q&eﬁ&”m or
sr@mv@ryh I’irmrmfeawe F&slp @ﬁ@med@%a‘eorsﬁﬁwl ia:theg pmdae% on pracesgs.
BackBbundlo 8 nlemnt Different processes for the

ppl nc and its salts are known in t
re aDle mC@FmOA %Sﬁ% thésoatiobals @wemahetpryocﬁsmes {hN)  of

I a

e b R A A TR T
r@@r@dﬁl@rﬂ@%ﬁd@l@@tma 8 Ed-9ves) p&mrkemieci tdoye dsed kytha treairneaf of
glglitrﬁgﬁ”%% sf?u'gt% é‘@” %ﬁgp%%%ggrgg orn eceggs%@@g!%@@a egne‘rrtrig
di sul fonate, by reduction of a di ket onor phoi i ne, or
by transformatiofef the N substituent of the
nor phol one intq a ydr oxyet hy| gr oup. EPA-0426826

cessifor _the production '8 del nopi nol
whi ch conpri ses o “froma nca; r phcfi ne
oxi de to obtain a 25 rnorpholine;i sooxazolidine, a
reductive ring -' foll owed by tirasnsformtion
of functions groups present in the side chain, and
finally al yl tiort ral'tE nitregen to yield
del nierdnoprocadres kmtwrprpiotessesinapinl adlitesadebre knewn in

T R e e
pemou ai, »Maama‘ ﬁrsmsetj tendrep3QGitiex peddinegino! tkhndkédtonef a

u st ‘tut «ﬁﬁiﬁr‘% Bi 8}(” @#é §g§§ %rnfﬁ%r[y gr%%%u\?vrtr{]% substituted

brs(hal@ethy)eiher or a subsirtuted drethy!enegﬁycor disulfonate, by reduction of a

drketomorphoime or by transformation of the N-substituent of the morpholone into a -
hydroxyethyﬂ group. EP-A-0426826 describes a process for the production of

delmopinol which comprises a cycloaddition from a morpholine oxide to obtain a

morpholine-iso-oxazolidine, a reductive ring opening, followed by transformation of

functional groups present in the side chain, and finally alkylation of the nitrogen to yield

delmopinal.

The known processes to produce delmopinol are long and require the use of
some very toxic reagents, which make their industrial exploitation difficult and
expensive. Therefore, the provision of a new process for producing delmopinolis highly
desirable.

Summary of the Invention

The currentinvention is based on the surprising realisation that delmopinol, and
derivatives thereof, can be obtained by a short and convergent synthesis which takes
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uur7rriar of the invention The current invention is

WO Hgeden the surprising realisation that d&lTopioAEI04293
and derivatives thereof, can be obtained by a short
and convergent synthesis which takes 2007/057681
PCT/ GB2006/ 004293 2. place through 8:: reaction
between an o aze,1' 'i4C 4 i 9 r 4: Roe conpol-Vid
rhrid larougiar irgavépiel belwe?h Yvtoreulidic[2, SeclopChiciine ¢afepatiod and a

f ti iE ftf L<.> k'l fr vent.ion, es p
@{g%rd%%%@%%goor ff goon ,If C(:,"1 E7t,und: o
for m%@r@ g towhiest ebimcRRINd iseant laidkiibn, eforaieps for e picgtigton
r 4 Wpcea I

£t SorBoMERL IRl iReh &\ aFaeisr P 3 hogly & -
phaﬂma@w @@w@me@e@@ celact brgvae denpdundudio & @ya&raﬂ@a (1)
with a grign_ard conpounc of formula (iii') where )(
is an hal ogein selected fxtromGC, Sr a: d i and Rq is
an .aikyi or aryl noiety, and optionally converting
t he conpound of formula O0) free base obtained into a
phar maceutically acceptable salt, 20 i A ~- A
29, The inventors have™al so _found an effi ci ent
Production process of theE\hew o¥azol i di n
12, 3-clriiorpholine (11), Istarting fromconrnerciafly
avai | abl e di et hanoi ani i ne | V\,hl ch{ﬂoceeds wi th high
yields ant purity. Therefore, a“Second aspect of the
present 30 invention is the prOV|S|on of a processfor
the production of ax z' lidi [ 3c~TY Y ~h>{i e,
whi ch invol ves the reaction of diethanolanmne with a
(Ca Q al kyl hal oacet ate yi el di ng

comprises reacting a compound of formula (I} with a grignard compound of formula
(Il where X is an halogen selected from Cl, Br and | and R, is an alkyl or aryl moiety,
and optionally converting the compound of formula (I} free base obtained into a
pharmaceutically acceptable salt.

0
S,
N Ng \
L/
(1 ()

The inventors have also found an efficient production process of the new
oxazolidin [2,3-c]morpholine (1), starting from commercially available diethanolamine
which proceeds with high yields and purity. Therefore, a second aspect of the present
invention is the provision of a process for the production of oxazolidin{2,3-cjmorpholine
which involves the reaction of diethanolamine with a (C,-C,)-alkyl haloacetate yielding
the known 4-(2-hydroxyethyl)-morpholin-3-one, followed by a reduction reaction, to
yield the oxazolidin[2,3-clmorpholine. Both steps can also be joined in a one pot
reaction, avoiding the isolation of the 4-(2-hydroxyethyl)-morpholin-3-one.
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t he known 4-(2-hydroxyethy!)-norpholirt3no:re,

WO g@%/%%§d by a reduction reaction, to vyiel@td®oos004293

oxazol 1 di n[ 2, 3-c] nor phcl i ne. Bot h steps can al so be
joined in a one pat reaction, avoiding the isolation
of the 4-(2-hydroxyet hyi )-%Dr phoI i n-3-one. 35
, 0 2007,,057631 FC 1/CB206004293 h According to a
third aspect of'the present inv ration., the p;
oduction of a specific prignard’c ound (EITA) is
ca ried out by “treatnment of a
E' -halo(r)4(r)pr opyKMgp\Qai\ ragnesi um
According to a fourth aspect of the present invention
i s provided cdhpdunds ,p () and (NAP. here ame easea
as internediates for the production of a conpound of
forn.ula (1A), CdrO. ?ij Ac- 0", -Iln%toa [
as pebtcosting totghi Fd?ﬁS@@ﬁ of the AresedmyBLinds e P gdugifp@ @if a ?p@cgf
I t B £AABOUREpWieptane with
g?%r%rd?&%@d(ﬂﬁeggéﬁgggﬁgft@té ﬁneéﬁb? esent | ﬁe%?f gn is
maonedgy. and efficient alternative to manufacture

del mppi gl F@‘?féuﬁﬁt@% Oﬁﬁe %%lséi'it a%hﬂg‘i is pRdiRb Bhebinds

rac+ utica acce hereof, on an
() mdagtip). alhese afeeuse%ﬁés sﬁ%@ﬁﬁ@%@% for hgartaiRONS BBRaKERT
f%fﬁufaﬁf% short and convergent synthesis, if, avoids
of 'toxic and flammabl e reagents, it 25 uses
mld reaction, condi ti ons, and dei nnopi no i s obtained
doh ay;~. Detail ~c Lod

According to a fifth aspect of the invention, compounds (1) and (Ill) are used
in the manufacture of a compound of formula (1).

The process of the present invention is an easy and efficient alternative to
manufacture delmopinol, derivatives of delmopinol and/or pharmaceutically acceptable
salts thereof, on an industrial scale. The process is advantageous because it is a
short and convergent synthesis, it avoids the use of toxic and flammable reagents, it
uses mild reaction conditions, and delmopinol is obtained with high yields and high
purity
Detailed Description of the Invention

A compound of formula (1) is produced according to the present invention.
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wo Aoins7dshe conpound or mi ni L9ia (1) rtin iEECTAB2ABW4Ep3

or dl "Yoiety. I 1"6 alk..i i i) al | oiety can be
of any k:ingth, "pan be trgltnht ch.air cq brs.nc hed
and can be substituted. he, can .Main atons

:5':: 1" er than carbon in the carbon bac. kbonne. As,
rusedothbemeiof iprruteel)t Brimsn aéd/ky sandcholey. yTHe ke ot srvbeociety

BN o b B SRR ol e BB bt LR T BE Y car
c&0ai sar@a@mtmmhm cavesran preebarabbykhet wee nse@haaid, B0 terms
B haouraL B o PRRHER BT HSb e el 5P apfar G AP B Th
0&9 he! rﬁ’@ne@@@mr b&s @eﬁ\iﬁé&fﬂ@&ﬁd soBemzyr storks, %@mlmeféﬁaibiy between
enpt --et o \'A
255820, o0 FPEpalbErBTP P 1 hadh O RRARi . Cempounds of
fahesern) h@\ﬁé &?éﬁcﬁ%@mé@ﬁh@e e A JgrodisA @P@Wr B@iﬁty 7 -Octyl, 1-
OU 0] or. s.rel.n no

HERY L BIreRIoN & ProaTi Y gRA. | The dEPHIRIcHoP! tese
corBpdunds RraeRyel it Pkarshed 6 t0.1115 (?,) ; Accordi rlg ?)

e o Bl iR G E e h e S ihiR el h poiow

ad formaiapRY! Imnesitibbholamds & h@rdgy@égz@pbh@mnpound (111)
where, is an hal ogen selected fromd, 1Br and i, and

R is an alkyl or apyl noiety as _defined above and
nost preferably ﬁ proppyi heptyI" chain. A preferred

conmpound of for ein R is a
4-propyl heptyl chain_ i's_depicted.as-farmula (I111A)
below. 15 XMy (MA) 30 ’

(1A)

According to the present invention, a compound of formula (1) is obtained by a
reaction between the oxazolidin[2,3-c]morpholine (If) and the Grignard compound (1il)
where X is an halogen selected from Cl, Br and |, and R, is an alkyl or aryl moiety as
defined above and most preferably a 4-propylheptyl chain. A preferred compound of
formula (Ill), wherein R, is a 4-propylheptyl chain is depicted as formula (Ill1A) below.

XMg .~
(I11A)

Most preferably, the compound of formula (Ill) is 4-propylheptylmagnesium
bromide. As used herein, the term “Grignard Compound” is to be given its standard
meaning, which is well known in the art, i.e. an organo-magnesium compound,

For the avoidance of doubt, a compound of formula (1) is prepared by reacting
a compound of formula (i) with a Grignard compound of formula (Ill). A preferred
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Most preferably, the conmpound of formula (lIli) is 4

wo pspyishept yl rnagnesi um brom de. As used herecBoot/beios

term"Gignard Conpound” is to be given its standard
nmeani ng, which is well knov& in the art, i.e, an

or gano- magnesi um conpound, “For the avoi dance of

doubt, a conpound of formula (1) is prepared by
ab@mdtmsmg of 185 ganeahpetind cofipdses e moductiyn Wi dehna@vinol (formula

oo 1857t Pt ces00s bbades " bhpraigf Fioeg Smipnd o

foiniusa @*@ﬂ@eral re ctioon. conprises The, poodu~t.ic, of

dei "&"@ﬁ gorma @%ﬁggmér gqaif% éémp[@%% %@)gﬁﬁ%}é{tﬁ %S@%%tg “ﬁ Fgtap it

tﬁ@ mmnﬁn@( 1) i QamYl @ui( M) §ust§$l@ts%!v@aﬁifé&@h iz@ratheé? (LHE,,) and
| TS

P, sl EHErS. Wi G+ ERaaBIRl SelqiGs TaMely Prdsepaghpns

pr@feaabgurmea@b@eﬁotsv@éléctéwmrra&h@tda@jg cégﬁétstmﬁj 3) deMdlether,
s of s atic or

PR Ears e AN GE o bt ety b g TR b e

tétﬁe?@@ﬂoﬁﬁér@%hﬁé@m &ét@hgdir@wparﬁmest hrighy@Etrahydrofuran-toluene,
di et hyl et her, tetrahydrof

PRt ?*ﬂy@qu%rﬁw%ﬁ%rdmy'eﬁ*%ﬁv@P@etdrbéaﬁyf%wmfﬁ%ﬁe

f ol | pWoRgolhXéUSRRIa (1)t Bt é}@%@%@fﬁh’dﬂw eliraey tﬁe%;rasc%ss of
%dr of ur an- x ene, r net hyl t et r ahydr of ur an-t ol uene,

Bt @V?rﬁ §Aret (7 SATGRYPE HEO %PWWP@WH@W epPeiage Sa‘t

paéfgf\abwhmbhﬁé hi@baianeie. st SRNBAMBSNATsaltOnmaY R &dﬁ/eﬁé‘avﬁm
exanp de nmopi nol , obt ai ned by the process of

%W@Wﬁ by kOt mﬁdeWC%@dd%ﬁ@@rtt Bya mﬁy@f grample, delm@pmc&

RAEMBERWANGR! hr¥pRES BB @@iﬁ%p%l by rea®icRf AR chBE@acid in
the hydrochl oride salt, and del nopi nol salts may be

25 AP PR 7P hGHIARR SOy IRBRY iRBRsILene; xylene,

mﬁﬁ;éémét@het B«@u@kiher Bistiy-wavh efietReradihli@cetdR! Qﬁ&h&f@&es
15 ‘hydrochl oride can be prepare from dei nopi nol by

h¥8etion with hydrochloric acid in any suitable

sol veRE cols@imRl & SorRlilag M) éaa%%bweﬁwzﬁe ?gr Resd Rimmarised in
i nstance, toluene, ylerie, | i sobutyl ket one,

SEBUE Pl WHeran basedgd ein twmf@qsar 813 one gy Feasian. abeused

HARGh, MebHA &e ﬁob@é@@fﬁ is Tduee @%m@%ﬁﬂé%fmé‘a%fn@h% @ae(aﬂth)e the
can be obtained by the process sumuari sed

I'n
cgererrst 9f forghiiE ) @dfﬁ'@%e% Ard $iedde BRCITmVasig) %HCE é‘f%at gleay a
pRogeRRnPet céeﬂ@@&dd@n(\!)%duaﬂﬂ ard1@bRleMedt € cb@HAINIONE), and
pot reaction” is % en its normal neaning in
spﬁgqgg@ﬂy qcm@ou?ch@i) wsthout he isolation of intermediates.
The alternative to a one pot reaction is a two step reaction wherein formula (IV)
is produced in a first step, and the second step of converting (IV) into (it} is carried out

separately.

SCHEME I
OH

e =0~
(_on L\/OH

V) (Vi) (V) ()
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conmpound of formula (I1) is produced in a single

WO nesctvison vessel, such that at |east a prd90rGH26G/08F293
compounds (V) and (VI) are converted to conpound
(1v), and subsequently cogpound (11), without the
isolation of internediates. 1)6 The alternative to a
one pot reaction is a two step r eaction wherein
f or mal @rliV)(Vi 8 ipreodudedniseleatedli rest @t Bp andhdachg, is a

nd st . : : ) Qs )
ST SRR LA Sk o DK Ll S e

~'[ a@?%&(&tﬁ?}@f}%@?ghé @g@ihéh@ﬁgmﬁﬁé W) alﬂldlﬁfm@ ﬂ&i@@%’l@ 0576%1a
) Spedgrnzorareedt thrr e et faatog R Spgnt
Examples Jof ?éu}tamé bades ake sbdinef eycalié, tddionmpoetxide opotbsdum
t%@%%gﬁé @%sqsﬁdiﬁ%q %tgt%qlm&(c}ﬁeln‘@%e( &'9@% }@gﬁﬁhqerﬁ rggt%%ﬂte!d (\?vg%h potassium
téﬁ&iﬁgﬁé&@ﬁ catsdle s@ferftoamurbaexae ietaipraefersaplkyereatdiuee or

out: in the presence of a suit able aase and a
d@ﬁﬁyiegﬁne Sol vent, 5 Exanples of suitable bases are

sodi pra kyeidndeiwashaeh detmmletioX (\dend prof lassiceiate (V1) can be
ut oxyde and sodiumtort -

tert-b bul | oxi de, T b
AP AU U AR TG REE U TP BT iR e o
thaUddhabl essD IPvaBlasiyame tatiorXanptied bet sabytdraofisrames (..

tol uene or di but%i%%t hier. The reac

xxyl ene i.on
SHSPIWESR lEHA ACREHEMBPEHHT LG 95 Velivdot iR ok gt e gefux
t@G%e}atg@%r @@@ﬁ@l@fé@@’té&ﬁy @%% pmfy?,aa@va@ﬁ eIvpef akusixhetpeenre)

roomtenperature and the re X, t rature o t he
(B GHEN eed 1 WG LBl TP GA s Alpeea e
te‘ﬁﬁ%é%tgrféfl n (ltlmfn(bé qus@iat@d_ﬁsi@hﬁghé d’eﬁ@ﬂgmaﬁmﬁmtm tigh yield

refi ux nperature | e._sqj vaer at r exanpl e .50%
b0 phavirPOe et BFECOP" Shg0 8L 518t B QBTG ooy e
pilRf4 HMiaticA0% of the ref ux tenperature) ~

3-Morpholinone (IV) can also be prepared by a process described in the

literature (Australian Journal of Chemistry, 1996, vol. 49, pp. 1235-1242). However, this
process uses an excess of acylating reagent, it goes through an unstable intermediate

and proceeds with low yields,

The reduction of 3-morpholinone (V) to yield the oxazolidine (1) is carried out
using a reducing agent. Examples of reducing agents are sodium
bis(2-methoxyethoxy)aluminum hydride (Vitride), sodium borohydride, lithium aluminiun
hydride and sodium bisethoxyaluminum hydride. A preferred reducing agentis sodium
bis(2-methoxyethoxy)aluminum hydride. The reduction reaction is carried out in a
solvent selected from a (C-C,) aromatic hydrocarbon such as toluene or xilene and an
ether (C,-C,,) such as diethylether, tetrahydrofuran, dibutylether, methyl tert-butylether,
and diethyleneglycol dibutyl ether.

Preferably, when the process of producing the compound of formula Il is carried
out in one pot, the alcohols generated during the reaction between the diethanolamine
and the compound of formula (V1) are distilled before adding the reducing agent.

The compound of formula (1) can be produced by reacting an alkyl or aryl
halide with magnesium. Preferably, the halide is in the terminal or secondary position.
In a preferred embodiment, as illustrated in Scheme [I, the compound of formula (1lIA)
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to avoid thickness of the crude m xture by i

wo baobid76¢ty of di et hanol anmi ne ai koxyde at | ORETIGB2006/004293
tenperatures Co mmpound (1V) can he isolated fron the
react onn mediumswith Thigh yield as an oil, which
can be used without purification in the next step | f
required, it can be purl fied by d| stillation. 3
Eeﬁrevimﬁmegﬁera& g0rdsénes mrmpshrabdeBEue- VI ViereEnt f%ﬁﬁ%%‘a ogen

% %\%ﬁ%@r @A ig% %ﬂ%g?%ﬁﬁp Qﬁi%@eé‘ﬁ%d A!s‘ag :,.ﬂ‘ §efv%ﬁir At WiBnard

retidas %5 at emys (CHOWesICETixXtUT 4 & eu@ﬂet@ere pitt é@g@a} aligkatic or
(G SET Rk B O SR8 D e f%éﬁé%giﬁ%@@%&%ﬁ%@%@m
Tﬁb@rt@dt&tammﬁ e%fammoep{hbls nanecléteW)antics ykel @ wohgon. Its
f@*‘é‘% e? | gs%ggﬁ(pcf l?yctﬁé sgégime%%éﬁge %?M%gﬁé% i g#c? 8% rownish

s areé sodi

cbba@@@metmesyMﬁway)alunlnunlhaydrlde (V'trlde),
sodi um bor ohydride, lithiumalurniniun 75 hydride and
sodi um hi set hcxyai urn, inum hydride. A preferred
gegueE ng agent is sod um bis{’

-met hcj xye: thax, y),lum nuni hydride. ~f lie reduction
reaction |s'/1aj|ed out in a solvent selected fr
a (Cs Cd) a§onat|c hydrocarbon such as tolueﬁe or

|2)suchasd|ethy|ether tetrahydrefulana dlbutylether

, net hyl tepgihbut yl et her, and di et hyl enegl yc@lA)di hut yl
ether. 30 Preferably,when the process of producing
the. cornpoundoffornulaliis carried out in one pot,
t he aheohelBugeneramed @ icay tehgepead tficon tize tavesnonding

t he dlethanol nl ne d the . co un f formula (VI
%H?%mﬁ?@??@ﬁg B%WB?éV@E%%%bh@%%ggﬁﬁw%aﬁgﬁagent Tge )
compound of forrmula (E'l) can be produced by reacting
an al kyl or aryl halide with _rdagnnesium

Preferably, the halide is |njthe termnal or
secondary positiondo-35-4n_a'preferred enbodi nent, as
illustrated in Scheme T1, the conpound of fornula
(I'1'1A) WQ2007/ 057681 PCTI GB2006/ 004293 S p
evio .isl a prepared by t@#dt ng a conpound of for
mulz (Vitt vhl erein X s an hal ogen sel ected 5orn 1,
‘r, and I, with rn sgnesium Any suit ,ble solvent
for @ré@?@:ﬁydm thécdmpdun@ nsfesaclh (88), &t hérening @nd isl@efeyably

Qabcc]edmerg by a érommaimg re%&te%%?%%%o%p%@na@(‘\) %ﬁ'a%u@éus hydrobromic
acid. The compound of formula (VIll) can be prepared by the process described in
Justus Liebigs Annalen Chemie ,1966, vol. 693, p. 90, the @oment of which is hereby

incorporated by reference.
Throughout the description and claims the word “"comprise” and variations of

the word, such as "comprising", are not intended to exclude other technical features,
additives, components, or steps. Additional objects, advantages and features of the
invention will become apparent to those skilled in the art upon examination of the
description or may be learned by practice of the invention.

The following examples are provided by way of illustration, and are not intended

to be limiting of the present invention.
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tr ~~C ), aromatic hydrocarbons can be used for tine
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Compound of formula (IIl) is not i solated and i s used
in solution. Its formatioR is easily detectable by
t he di sappearance of nmagnesi um and the browni sh
colour ation of the solution. SCHEME Il X n". a + My
EWPLES 1 A) 15 The conpound of fornula (M 1) earl.
be prepared fromthe correspondi ng hydroxy conpound
of formula (MII by an halogenatlon reaction, ns,
Epgimpiel )y Prrcetdaradldy(Zimdoke B mpoliakn-o oL edtiul a 01 11),
X is bromne and is preferably obtained by a
brom nati ng reaction of the conpound (V11l) with
aqueous hydrobror is tE;aéﬁd The conpound of

formula (VI1I) can be p epated by the process
described in Justus Liebrg “Annal en Cheni e, 1966, vol .
693, p. 90, the content of whtth is hereby
i ncor porated by reference.~Fhroughout the description
and clains the word "conprise" and variations of the
word, such as "conprising"are not intended to exclude

6Rke (FAL YT £5. | CPu0SRMBOBRBAS Th
pg@?&g@gp%%@é%d?éﬁg éeql)gwagg%%géeﬁttages and ea ur ese
sofpanhieniwasehtdtenh tau’§ 1°C @@é d“n@n@@gérf@m% oinkgsentil complete
& blﬂlr&dgétﬂe Eiv%ﬁe Q&td ﬁ&!ﬁﬁ XA G%;d ép%ﬁaé@air{\: gégiﬁO gn‘? eq.) was
il awhead ed nThe‘Ehiek @@@ y@w ﬁ@@p@ﬂ%mwa%mam@a edovin gsendosiringyor

|nven
O3 tempar‘agu}e fanpoBoUrS: To the warm mixture methanol

%ééjgﬁd’iﬁéﬂh?!%h RS 1\ (ESI0ES by B ik ir

resen

(600 ml} was added and cooled at room temperature, salts were filtrated and the
organic layer concentrated until dry. Compound (IV) was @biéined as an orange oil
(204 g, 98%) which was distilled under high vacuum to obtain it as a highly pure
colorless oil (80%, bp5 180°C). IR (film) (n cm-1): 3410, 2934, 2874, 1633, 1501, 1350,
1141. MS (El), (m/z, %): 145 (M+., 12), 114 (M-CH20H, 100), 86 (M-NC2H40H, 65),
74 (M-71, 7), 56 (M-89, 41), 42 (M-103, 44).

Example 2; Production of oxazolidin[2,3-clmorpholine (11)
iol
N\:%/Q

To a solution of 3-morpholinone (IV) (207 g, 1 eq.) in toluene (1450 mi), Vitride solution

(412 g, 2 eq., 70% in toluene) was slowly added at room temperature. The reaction
was maintained for 15 min at this temperature. 50% aqueous sodium hydroxide
solution (360 g, 3.15 eq.) was slowly added keeping the mixture at room temperature.
The mixture was warmed to 50-60 °C and the aqueous layer was separated and
extracted at the same temperature with toluene (924 ml). Both organic layers were
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i: +7f e 1l ,+J LCDi n ILA (LY, 1C? Potassium

wo Bevisabut oxyde (176 g, 1.1 eq.) was added tPETAAREI6HIAE293
of totuerie. The suspension was heated to 75 C and
mai nt ai ned for 30 rninutesguntil conplete
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carhibglatpaiayelyel Lo dsuspensidon (Wasaaoldirinta:(heds wi 84%) as a
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| ayer concentrated until dry. Conmpound flz,i was .
obtai ned as an orange ofl (204 g, 98% which was
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Example 4: Production of 4-(2-hydroxyethyl)-3-(4-propylheptylimorpholine (1A)

To a suspension of 1.3 g of magnesium (1 eq.) in 24 mi of toluene and 18 ml of
tetrahydrofuran a small crystal of iodine was added. The mixture was heated at 64 °C
and 12 g of 1-bromo-4-propylheptane (VIl) (1 eq.) was added slowly controlling
exothermicity of the reaction. The mixture was maintained at the same temperature for

2 hours and cooled at room temperature, obtaining a solution of compound (lil). A
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5 (71 7", 37), 42 (IM37, 47), 41 (M 88, 63

WO 20070576%i 3i t1(Jis, t CS.Y.e 3.vofldtfi r/ E ?’ﬁ%@wﬁ/@‘@@g
li- aonet rraf; li:aPE fitifing from
di et hanol ar-nal nee 10 Potaggi umteit-butcxyde (176 g,
1.1 eq.) was added to 14401 ri of toluene, The
suspensi on was Ghbeat ed to 3750 and mai ntai ned for 30
SHIOTURLi 9 O smstidrel i s&b) I0Y ird AT obEne Wes whiacdo §61Hrgyiously
pﬁépe“é&’ i @e&&%&@%%ﬁd @@gb@ﬁ@&k%@%% 1280 80 il oB8udne and

was added sl ow yel | ow suspensi on
Sy ohaitelar e@%eqwﬁ ERTONLEHGI e FRlVig Weor 2B RN iedesuding
m&@y\,{/gscg% %re& %@@@Wﬁﬁta (cé@g o8 diéee Ben %ﬁsé %S%&aﬁgkg eiphasic
he sol ution s mal nt al ned at the sane
@H@e%@ @f@emfs @ﬁf@ﬁvwe FoarEsd ARABLT. TR anxtusrie/ehres eolasted
th%f@ r%iugf%@és‘?e gt 4 *’é f@ é%yles‘%t QB c%éééﬁ%ie% thgeth%{ﬂ

| uene Wwas a room eat per at ure
Ob‘@ﬁm DA owd $- (@ﬁwyﬁﬁ@m’é@d 3 drpregdf ity aoratieiine as an orange oil.

%gfﬁ?ﬁ( r?égw%*?gsm%(’%%ﬁ%%g%@g%ga w%g 8“?64% @g éé’ﬂ 109B, %):

was a
271 itk Ur 87 @t Ho@ahi%ﬂ e8Pkt é@)e‘?ﬁﬁ’r%%ﬁ %@G)r a09dé-171, 29).
warmed to 50 IC, and the aqueous |ayer was separ ated
20 and extract ed at the sarre tenperature W|th toI uene
Eqapalerdt Prodpglich ohf gamiverokveihwh - (ke eovineoiyd errplzieg

Lih&de untll dry O<avvofdl ne (II) was obt ai ned (147

as a brownish oil. Kanp 9rociucdior tfi | ?
tydalhw a3- mrayPheraty rphollne rA 25 ra -~
30 To, a suspensjiOhg f-magnesium (1 eq.) in
24 m of tctr'ee an tetrahydrofurdn a
dded. ~The mM%ture was

heated at 64 0 and 12§ of -propyi hept ane

(V1) (1 ea.) was wgﬁil OV\Ay controlling
exothermcity of t tion. The m xture was
mai ntai ned at the sane tenperature for 35 2 hours and

cool ed at roomtenperature, obtaining a solution of
srasbling of T #id)of cAdWe- 200MPRBTERB-R-TOGETREDENARIBIN 22

mt BF methy! iso-butyl ketone at room temperature concentrated hydrochloric acid

(2.7g, 1 eq.) was added. The solution was concentrated until dry at 60 °C. The oil was
dissolved again in 21 ml of methyl iso-butyl ketone the solution was seeded and stirred
for 2 hours at 0 °C. The white solid was filtered, washed with 20 ml of cold methyl
iso-buty!l ketone and dried to obtain 5.9 g of 4-(2-hydroxyethyl)-3-(4-propylheptyl)
morpholine hydrochloride (delmopinol hydrochloride). 1H-NMR (CDCI3, 400 MHz),{ d
ppm): 0.88 (6H, m, H15), 1.2-1.4 (13H, m), 1.8-2.0 (2H, m), 2.8-3.4 (5H, m), 3.4-4.4
(6H, m), 13C-NMR (CDCI3, 400 MHz),(d ppm): 14.26 (C15), 19.47,19.52 (C14), 22.87
(C10), 27.11 (C9), 33.25 (C11), 35.54,35.62 (C13), 36.59 (C12), 49.25 (C5), 53.20
(C7), 65.93 (C3), 57.08, 59.89 (C8), 63.1, 63.2, 65.0 (C6), 67.7 (C2).

Example 6: Synthesis of 4-(2-Hydroxyethyl)-3-propylmorpholine (IB)

01
6 2
53 10
5
4N 9
11
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(1Pr 4k {5$ BRHA 42 '1(4& -} 2 id :

Example 7 of 4-(2-Hydroxyethyl)-3-(1-heptylimorpholine(IC)

200 g of 1-Bromoheptane were slowly added at 65°C to a suspension of 32.6 g of
magnesium, 0.5 g of iodine and 2.4 m| of Dibromoetane in a mixture of 182 ml of THF
and 400 mi of toluene. The reaction mixture was stirred at the same temperature for
3 h. When the formation of the corresponding Grignard compound was completed, the
mixture was cooled down at room temperature and a solution of 158 g of Oxazolidine
(1) in 500 ml of toluene was added in 1 hour. The mixture was stirred for 30 min. and
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WO WOTODPAI0SV681 13 43 g of (D .7, aZoA Hire' PET/B{ag004293
di ssoiucfl in 21 a m of THC F. At roomtenperature
a solution of I.r'r"Crjt; é:inngnk:,",lurnc.hlari de
20 %in THF (172 <,9, 1leq) Wwas slowy added, The 5
m xture was stirred for “15 minutes. M xture was
teongent fat Edmumtitbn diymess dihdét Thy agwoinlaisdis 1e0ayd and
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Iayer was extracted wth 265 m of Ta0| uene at room

4- (2 Fwdroxyethyl) 3 prapylrnor ahollne I|ke a orange
oi I, which was furtherﬁ,% b d by colum

99111, obtaining the
menti oned product as a ¢ ocgl ess our. 1F-NMWR (C
DA 3, 300 MH2.),(d ppm. 92 3H, t, Jnv ' Hz, H ::
1), 136(4H m HI91Ft 10), 2350(93H, m i IF7),

BISANg iy sl oyiots gsorpys 1 6 ary gl g BPeray

Blofide GAH] 1 daf Oddmldne(l), 32 oQohpould )D) BasEBtfided asdibdight

RPN 3 () B ) et T

(BepceHE, g 4 (2H nia, iH8). 13(>NWR (CDC 311, 75
2viHz..),(d Or rrr): 14.3 (011) 19.3 (1O, 29.2
(0'9), 41,9 G5), 54.5 (07), 57.7 (CB), 51.5 (C3),
6621 OfahineZ0 .o 4{DRYdrodkRy(£3HH rach) momh2ledit ) . 3444
2958, 2863, 1456, 1366, 1 129, 1052 Ms (El), (nz,
111/01, 173 (M+., 42), 142 (M-rC H20H, 100), 130

(MC3 3''17, 100), {t3 C 3H7cH'2 , 14), 100
(M73,48), 84
N S S g

25 g of 1-Bromooctane were slowly added to a suspension of 3.5 g of magnesium and
7.5 mg of iodine in 41 ml of THF at 65°C. The reaction mixture was stirred at the same
temperature for 2 h. When the corresponding Grignard compound was prepared, the
mixture was cooled down at 5°C and a solution of 16.7 g of Oxazolidine (11) in 40 ml of
toluene was added in 1 hour. The mixture was stirred at 5°C for 30 min. and the
reaction Was warmed up until room temperature. The mixture was added to an
aqueous solution of 5% HCI and stirred for 30 min. The organic layer was decanted,
dried and concentrated until dryness to obtain 19 g of the desired compound as a
brown oil. MS (El), (m/z, %): 243 (M+., 5), 242 (M-H, 5), 212 (M-CH20H, 50), 198 (M-
(CH2)20H, 8), 130 (M-C8H17, 100), 112 (M-C8H17-H20, 8), 100 (M-73, 30), 86 (8),
71 (8), 56 (9), 41 (14).



10

15

20

(10)., 71 (5),, 56 (20), 42 (14). Exanple of 4:2:H

WO M78sI%8% -f e t ; rnr holing C1 25 1/,,f?%%§353%/9@42%

suspension of "3 2 ,6 g of 30 2'00 g of 1-Brc;
ohept ane were sl ow y added{at 65C to magnesium 0.5 ¢
of iodine and 2.4 ml of D brorxaetane in a m xture of
1132 m of ,T' HF ad400 m of toI ue e The reactl on
h V\hen t he formatl on of the correspondl ng Grl gnard
conmpound was conpl et ed, the m xture was cool ed down
at room tenperature arE ut| on of 158 g of
Cl xazolidine 35 (I11) i of tol uene was added
in 1 hour. The m xture S stlrred for 30 mn. and WO
2007/ 057651 PCT/ G57.006/'004293 1'2 ,IF?i;;tai e,.FU
y,a is ea" p ~LA then added 195 r m "Ci t.k. n of
aqueous 5%i K "L " ft oganl c laye ~p conrardtr
Fotpvanqu il parde yanessslureCerppoRavdrof K@ aﬁﬁsSf@@t’?%lfW 24§ @9 of
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weravpbteinedag gn dark @2@@@ DA)MS@@ (m Ay %43@63 /8814 (M5CBHS5,
g 24 hi- etﬂzﬂc%zﬁ 83)1§ 1@5 (Q@'@t@ Q) -“156 %‘8’)"13‘@ %%éH@S Rob)CA® (46).
FoI I ryvv4| g the sate pr o oedure descrl bed for, and
B350k 19 iRBe & oghuRRdani- -1 onk 05 e Ao B 0
OXazolidine ofpound (D) Was obtal
as an sight yeIIow0|I MS (H, "rlr. 9%9: 221 (M.,
1), 190 (hF 4' H2.r~1i 95 ' - CrH7, 100), 91
15 (~'9 206>H5, 8) xaEt 3v the 1s celLLL ?-' -p
7 -ucvwOKriur mdlr

Following the same procedure described for (IE) and starting from 58 g g of
1-Bromo-2-propylpentane and 4 g of Oxazolidine (1), 3.3 g of compound (IF) were
obtained as an dark yellow oil. MS (El), (m/z, %): 243 (M+., 1), 212 (M-CH20H, 8), 200
(M-C3H7, 8), 170 (10), 130 (M-C8H17, 100), 100 (50).
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25 g of 1.-Brornooctane were slowy added to a
WO gWepERsi on of 3.5 9 of nmagnesi um and 7. . S5PGGBF006/004293
iodine in 41 m of THE at 65C. The r ac;fion mxture
was stirred at the same 25 tenperature for 2 h Wen
t he correspondi ng |r|grnard conpound was prepared
the m xture was cool ed down at 50C anrd a so' ution of
4659 of Oxarolidi 3e (') irs 40 ml of to.uene was
added in 1 hour. The m xture was, stirred at 5"C for
30 mn, and the reaction was war med up until room
t enpek aﬁm@@ foThe mdtctivrecivasradded of Brana (BgdesisR, is an
n; 5 )
b o 8P ol et b BRAUGE SREpeRE B ol soare BBrept
inmhtcirly ayrressatd,0 obtain 19 g of the desired conpound as
a brown oil, M5 (El), (mMz, %' 243 (M-, 5), 242
(MH 5), 212" (WM -+v H20OH, 50), 198 (M (CH2)2GH,
8), 130 (M C8H17, 100), 192 (M 088HL7.H2O, 8), 100
(M73, 30), 86 (8), 7T (8),~56 (9), 41 (14). 35 WO
2007/ 057651 PCT/ GL12006/ 004293 13 7Fxa 0: mLL.s. |
Synthf pp Is of 4_t,2]ly rf.xvei h, "Air ck~1 2 :
4i >; hexy S Foiow ng t safreprocedure described for
NE) and starting from25.'8 g g

xazolidine (11), 15, E ¢ crrpoundg&g' F) wer e obt ai ned
as an dark orange oil, M5 (B4); (miz, %: 243 (M,

1), 214 (M C2HB, 1p 6), 212 tM~ &2 0i", 11),
186Wein klg, 4), 155 (8), 13(1('41- t3f117, 100),

100 (4e2)- Ex aG? leF+i ~ s 119. TMt Q& "-i4d4 ~r
which coXlprises t@ecﬁﬁgﬁ-p@rﬁ@@u&?@'@? YormBa, (| )wm ofdrignift, coDpb@d of

Pt >f t
Pl e R T Ee s sl L PR P by R e 3
agylggaéatylaﬁﬁ umtma@mwﬁgﬁég%&nmwd@f ﬁé@ggu gf{ ) @@%@E‘@l @@tamd
: wer e obt ai ned as an
‘%%@l?h%@?%c%m o%?@n%%g% %E! 1', (rnlz, %: 243 (fi;
Ms-., 1) 212 M CH2OH, 8) 2gg (ik 3117, 6), 170

(10), 130 (M.G8H17, 100), 100 (60). 4 Vvd_e
2t 07/ 057fi ti E\\/ G200G 004293 XMg

N

Ry
(i (1
2. The process according to claim 1, wherein in formula (1il) X is bromine.
3. The process according to claim 1 or claim 2, wherein formula (i) is formula

(111A)

(MA) XMg_ o~
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94 |, Ai oces.a ,r the pro lwfloan at 1 s gnB o.nd

WO gR7hGeTh | a (+, | wherein ''.. is an r3 kyIPWr/GWWW@%

oi ety, or a pharnaceutically accepta'rle salt, or a ,
| vate therechff, 5 includifn g an hydrate, whi ch
conprises reacting a conpound at fornula (I1l) w ; a
Gi nand conpound of formula (Ili) wherein X is an
hal ogen selecte fromd, H and | and R, is an, aikyi

LOr gLy %r@ gg%}'@%@?d?wg% ORRE3 Qnaltne %&%Eédddf&zdﬁ?@ la ( i?fmaft

conpoun formu ree base ckttairrod int
@ﬁﬁ@@é@@(ﬁ@é@fmi@aﬂ@y accepkak ir 4alt, no XMc_  c_| ,!I)
\UO 2. Me r'tracess accordlngto claim1, wherein
in formula (111) X i _bromne. 3. e process

according to clainl on wherreian, fornmula
(iii) is formula {(I11A) 30 (I11A) 35 WO 2007/057651
PCT/ GL12006/ 00429 s _Th™.oces-_-dccording to
,claim3, wh no he c ound of forr nuo (I) that is
produced is fix" wi ,/tea,, .., ta'

~/0. p ~vqg"~g F.i' ﬁo 10 5 The process
according to aM) Preceding claim wherein the

reaction is carried soiventt selected fromthe group
consisting of: ethers (04 012) and m xtures of out

5 n, The process according to any preceding claim, wherein the reaction is carried

out in a solvent selected from the group consisting of: ethers (C,-C,,) and mixtures of
such ethers with (C.-Cg) aliphatic or (C4-C,) aromatic hydrocarbons, or combinations

thereof.

6. The process according to any preceding claim, wherein the compound of
formula (1) is obtained by a reduction reaction of a compound of formula (IV).

7. The process according to claim 6, wherein the reduction reaction is carried out
with a reducing agent selected from sodium bis(2-methoxyethoxy)aluminum hydride,
sodium borohydride, lithium aluminiun hydride, and sodium bisethoxyaluminum hydride.

8. The process according to claim 7, wherein the reducing agent is sodium

bis(2-methoxyethoxy)aluminum hydride.

9. The process according to any of the claims 6-8, wherein the reduction reaction
is carried out in a solvent selected from a (C4-Cg) aromatic hydrocarbon and an ether
(C4-Cra)-
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s Pch e hers with (C5 r'B) allonatho or ($ 4 ()

wo a§®@hihsabi ¢ hydrocarbons, or conb tnatlons ?QEGEE@%/W@3

roc; yurdingto any ore tiding claim wherein the
conmpou=nd, of fotnuia (itﬁ% is obtained by a
reduction reaction of a conpOE.af d 3f fonrcula (1V),
20 f1 vV 7, The process according to claim®6, wherein
the reducton reaction is carried out wth a reducing
agent_sel ected fr is, . . . ot A
1(@ met'l ﬁ%)@%ﬁ%@%%@@%@%@% Jariae 69 hgein g cgmpound of
bl @@yis bibtkiRbuR) @bcilon,of @neﬂnammamma vi idenuland msts:w@@mp@wd
bi setho yafrw ri|rwun [

I dri

RUBGTR A o 5 AN ML eERHeY T B Y agERET S 2
é@@%ky%d@é 0 theefresercy et hnxee) al ui a=irsuw ra

hy rid he process according to any of the
clalns 6- 8, mﬁﬁreln the reduction reaction is
carried out n'a solvent selected fron1a (CS C8)
aromatic hygzocarbon and an ether $35 6~p' {I"

0t? 11057 5 §§T|GBZOO6IC{ 11,93 Mt 1t. The process
ac-o(d)Y,9 tojany of the +clai, 115 44%, vwherei n
the c:,iY3P't ig?%mﬁ r. fornula ((Its) is obtained
byreacti onnl o- dietliinc,iamne of fornula (V) with
a conpound ggorrn'ulc (\0 whereiipn X is an hcl ogsn
50|ectes iron r and I, and RL its a.

i-i:4)--"kyl radical, in the presence of a base. NH

¥ he PLec&SSs a6eRlid Baid® 16 viemid the babesaierotdierobasdium
is selected frorr sodium h drl%%ﬁf? Qli n%ﬁ%}% xj de,
neitises SPARTOHEXIBU PSS HE ek Ui% Y e ede

15 112. The process accordi ng to any of the clains

10- 13, wherein the conpound f la (M), is

bt hﬁh@d@ﬁ@@ﬁswéw%m%@gﬁwf gl %m%gégi W?éfﬁmé%%?wagd of
ﬁﬁ@gmgag%aﬁmﬁm}o@c@a@) according to any of the 2i0
clalns

i carried out in. a single re cton

vsesse9l .
13.  The process of producing a compound of formula (11) according to any of the

claims 6-12, which is carried out in a single reaction vessel.

14,  The process according to any of the claims 3-13, wherein the Grignard -
compound of formula (I1A) is previously prepared by reacting a compound of formula
(VIl) wherein X is an halogen selected from the group consisting of Cl, Brand 1, with

magnesium.

VIl
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14. the process according to any of the clains 3-13,

wowhenessy the Gignard conpound of fornmula $CT/GRY006/E4293

previously prepared by reacting a conpound of' for
mula (VII) wherein X is aq?halogen selected fromthe
group consisting of , Br and I, with 25

m agnesiurtt. (VIl) 30 35 WCQ 2007105 ; (M7 .
PCT/ 6B20064004208nuld 7). 15, A comouncl!| "Pf'n ;5 1
(U 1%$! A conpound offorr ula {IIlA), wherein ; is an
ha' oger, selected fromd.p. Br, and 10 1. "15 (ifi )
17. The conpound according tjo claim 16, wherein X is
brom ne. 18, Use of a caonpound according to any of
claims 15 to 17, in the ufacture of 20 d | nopi no.

L/
(h

16. A compound of formula (IlIA), wherein X is an halogen selected from Cl, Br, and

H
i,

XM A

17.  The compound according to claim 16, wherein X is bromine.

18.  Use of a compound according to any of claims 15 to 17, in the manufacture of

delmopinol.



