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PROCESS FOR THE PREPARATI ON OF DELMOPI NOL AND

wo H5syéshl VES THEREOF Field of the Inventi onPCT/GB2606/004293
The present invention relates to a process for the
production of del mopinol or 5a derivative thereof, as
well as to internmedi ates useful in the production
process. Background to the Invention

DeROUESFORSTHE PREPARATION OFaDENJGPINGH AND E SrES

(I'NN) of 3-(4-propyl heptMrphol i net hanol (CAS
No. 79874-76-3). Del nopi ochloride salt (CAS

FN &aﬁgmau@ is intended to be used in the

treat prent of i viti The st ; ;
el m3Bs RisseRl PR o7t .o PR RS ban pf delmpinol o
a-dekiative thereof, abwkf @5 tintepmoediates eseflbin thépradudtibnaroesss.
of del nopi noI and its salts are known in the art.

Q es several processes to produce
t hi sD@Wd ig | qpeanhiemdnamal;l Elﬂb:Ap?@flé’i&Bj diNswieos NN)  of

aration o i.no y a .

33(4smragxl R4~ 'ﬁﬁfpmﬂ tHDf? | JC&%ZU E{?r at@%hg‘gﬁgjal Definopinol
hg&ﬂoeﬁbb(deﬂéam&ms NG 980821-19213) ﬁsﬁn&ﬂhdbd 44 balused firythpdteatment of
Or a substituted fl%i?j} % near ﬁ@ di sul fo tl? "ﬁ%‘f
gingiitiet TR sgpclyresp ?CSIW © CRFSPP RS SR on
of the N-substituent of the norpholone into a ?
hydr oxyet hyl gro EP- A- 04268 scri bes a process

for the product on o del nopi npl whi ch conprises a

e tofgbtain a
25mor phol i ne-i so- eductive ring

openi ng, foll owed |by transformation of functiona
groups present in 8Hde chain, and finally

al kyl ati on of the nitrogen to yield del nopi nol . The
known processes to produce del nopi nol are | ong and

r equ'l:hﬁerbﬁtﬁbré'éé%s@sf for the produatien sfateymopmingl and ésgaltstase known in
i a6 EAGT G oseErS FByeaal TESSPh i) eREES hi ipound. n
PAHRGRF SEPALOTBTBE s ded aherprEpacdtion of dilpidpjnol by alkylation of a
3-substituted morphaline, by diatkylation of a primary amine with a substituted
bis(haloethyl)ether or a substituted disthylenegiycol disulfonate, by reduction of a
dlketomorphollne or by transformation of the N-substituent of the morpholone into a -
hydroxyethyl 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

delmopinol.

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

Summary of the Invention
The current invention is based on the surprising realisation that delmopinel, and

derlvatives thereof, can be obtained by a short and convergent synthesis which takes
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desirable. Summary of the Invention The current

WO 200%e810n i s based on the surprising real i SBET/6GB2¢0H/E94253
del nopi nol, and derivatives thereof, can be obtained
by a short and convergent s¥nthesis whi ch takes 2
pl ace through a reaction befween an
oxazol i di n[ 2, 3-c] nor phol i ne conpound and a Gignard
pla@sTRungh a reaction betwernard bxepolidin(d, 3 ¢metpratinpe compéundhand a
Gp,res nt _invention, a process for the production of a
CORFERIEPEE ™ or nul a (1) wherein RL is an al kyl or
aryl Agedréiny to afirseaspptiaf imepeasehiimldnyion apeptess fag theeiroduction
of ta Fompound of fAnER! 1) e’ RY i€ J‘r{%‘i@[ ;%rlgryfl%oiety. or a
pR&FRicEaRAIY ablabip saliconpsoivale terdadyintiliding binydrate,h a
grignard conpound of formula (I11l1) where X is an
hal ogen selected fromd, Bt and | and IR is an

al kyl or aryl noiety, apd opthonally converting the
conmpound of formula (I)|{ free bpse obtained into a
phar maceutical ly acceptjabl e sajt.

N R

.

comprises reacting a compound of formuta (Il) with a grignard compound of formula
() where X is an halogen selected from CI, Brand | and R, is an alkyl or ary! moiety,

(M

and optionally converting the compound of formula (l) free base obtained into a
pharmaceuticaily acceptable salt.

[Nlo N
L/

an b

R4

The inventors have also found an efficient production process of the new
oxazolidin [2,3-c]Jmorpholine (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
yleld 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-ane.
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20 C\ O NO\ XMy (11)(IIT) 25 The inventors
have al so found an efficient production proeessBi06/004293

WO 3EOHE} oxazolidin [2,3-c]norpholine (11), starting

fromcomercially avail abl e di et hanol am ne whi ch
proceeds with high yields add purity. Therefore, a
second aspect of the present 30 invention is the
provision of a process for the production of
oxazol i di n[ 2, 3-c] mor phol i ne, whi

hal oacet at e yi el di ngxiage kpawn
4- (2- hydr oxyet hyl ) - nor phof i n-3- one; owed by a
reduction reactllldh, to yleld t he

oxazol i di n[ 2, 3-cl mor Phol i ne. Both steps can also be
joined in a one pot reaction, avoiding the isqla

of t hecdrdndtogthicbaspedtypf tflemﬁsphtjn\;qﬁmgn dhaprodygtion o% a Qpecit‘c
007/,057681 P
gﬂ%gpqrg CHE"BSE'Pd @y\ﬁ%g& 849 t‘\:fyqr?éatxﬁent of 2 1&%@&45“2%4%9@&9 with

e present 1 nvention, the production
ndgn@sigpeci fic grignard corrpound (I''"TA) is carried out

D LSkl 0P8 AU BELER b ided pounc

magn Emect of dof
(Y &RENIA)Y Thesd arremseﬁul ps otarvedates fipd g@ductuon of a compound o0

formula (1A).
[Ol/\/c\
N
K/OH

~ According to a fifth aspect of the invention, compounds (il) and (IIl) are used

(IA)

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 deimopinol is obtained with high yields and high
purity.

Detailed Description of the Invention
A compound of formuta (1} is produced according to the present invention.

o)

N R4

P
(1)
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10(11') and (NIA). These are useful as internedia

wo %@7ostdse production of a conpound of formul aPQTI"‘A?Z"Oﬁ’OO“Z”

(I'A) According to a fifth aspect of the invention,
conmpounds (I11) and (111) arg used 20in the

manuf acture of a conmpound o ‘? formula (1). The process

of the present invention is an easy and efficient

lnﬁthé @6rﬂp6wntﬁoftf0rma (i Ry tisiare kgl arapy! msligty. dhe alkylioj asy! prolety

cqrhl@rr%aw l%lggt nd/ har aehié q‘?&‘ﬁé@éﬁaﬁﬁ ean @@élﬁasﬁl@ ddSi.e. can

rocess 1s
cé}ﬂé{ | '&tdﬁ%@mér ﬁmen @unben ||rt the sadvos tbacltbo@nd Asaised hgeein, the terms

_synthesis, VOi f

El“ﬁlég'r’é‘ﬁ Y |afe‘?§"l?s‘ﬂ w}ﬁ?ﬁus?@ﬁ@? L%n co'srﬁtclhlgtrlil(ilt onFlsamQJgJ Fhe alkyl
oﬂﬁﬂyﬂi{ﬁliew%mﬁ;s@gm&t}w@d 1varldiﬁdnayﬂmryatemesmamprﬁfag¢bly between

Fi ajl e Scri e

2 as0eeh ST S DY S IBIRD odpuras o
fPmarRgNthave vesh prsparstiinvhere the R1 group is a 1-Propyl, Benzyl, 1-Octyl, 1-
Heptyl, 1-(2-ethyl)hexyl or 1-(2-propylhexyl group. The preparation of these
compounds is described in Examples 6 to 11.

A preferred compound of formula (1) is delmopinol, which is represented below
as formula (IA). 1n delmopinol, R,is a 4-propylheptyl chain,

SUUSR
(o

(IA)

According to the present invention, a compound of formula (i) is obtained by a
reaction between the oxazolidin[2,3-cJmorpholine (Il) and the Grignard compound ([1)
where X is an halogen selected from Cl, Br and |, and R, is an alky! or aryl moiety as
definad above and most preferably a 4-propylheptyl chain. A preferred compound of
formuta (lll), wherein R,is a 4-propylheptyl chain is depicted as formula (IlIA) below.

XMg\/\/C\

Most preferably, the compound of formuta (1li} is 4-propylheptylmagnesium
bromide. As used herein, the term "Grignard Compound” is to be given its standard

(IHA)

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 {il} with a Grignard compound of formula (1) A preferred
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WO 2007/ 057681PCT/ GB2006/ 004293 4 In the conpound of

wo%ﬁ{,@?}kﬁ (1), RLis an alkyl or aryl npiety.PTHEBA0RHN4293

noi ety can be of any length, can be
strai ght chain or branched gnd can be substituted
i.e. can contain atons otheF than carbon in the ’
carbon backbone. As used herein, the terns "alk

eﬂﬁgdlgﬁm’ b F’;Pg.;g‘e%rngal I%%cﬁbm/@mpnb& thelpmmjctlueafrdalfggpmi (formula
(Miéh’py ieggtg"lgo%m@@pn% oﬂp@mg@ (@W]Bbtﬁe g{eg%{gé@ Gﬂgﬁa% ¥ompound of

%(ll lo?/ liSt vveeg 2 and 20 carbon atons, for exanple
carbaon, atons. Co
have Thedermatien af thg GrigaRid CORPORX ’?@hﬁ”ds ’Hg Uggéﬂnghﬁeé‘}t%" with
ufeeﬁééé olidis t|¥|oarri’e'd SR ¥l suitdblé owbiityducheasyéthers (GG and
propyl’)hexyl oup The, prepar at £
rmxtnmuqfdgalu seta@rgcwl &5k q:,ﬂ @gﬁb‘,‘ gr % ¢;§ ir% a&giﬁamcarbons
F\% {or eiﬁe CRTRALNS Riectdd Fohn tihd )groem dmhaietmm aif , diethylether,
IS represented beI ow as f Ié)e
tebedhydyeifuran, rrMhyI@galzu 555% Mﬁ?tﬂgrhgp fo lﬁ\ﬂg‘:g mixtures:
t%t?éar\&gﬁ{f&’ ﬁQoﬁJQnéhete%ﬁﬁcﬁaﬁurdrﬂwﬁel Omnetayuetmpyﬂmfdramf-toluene
bt ai ned a react t e
medh;cltﬁtnaljydm@lr@'l-&g}em gikstyl q){l@r-(xytpye aﬂﬁ@'@ylﬁ@e‘@: dg?erq
co ”pgcl&gnéjdu.lnh)of Wﬁhﬁ S fbasex@ﬁ\pltbﬁde?&ﬂ@mnamtﬁmhewbyf ﬂhe process of
, IS an.a
tefgrenent m@oramvn%poweaﬁéﬁfésﬁjp sl Etefivte sait
iRk dby i ﬁﬁrﬁ&t&rﬁﬁm&lnﬁnwﬂeﬁr@pml gal(sl by bewdoevarted into
prop tyl chain is cted Qe
oldlmbpmolbw lgwwrgseﬁhpgs Qqspp%d A @q\mﬁﬂy&vgvﬁs ee)(% E’ h@moplnol
SRTRAIPHe %hin b gpaRed trém)delrSopnd by Pydctiepwith ﬂnu@mehlmumcnd in
any suitable solvent. Examples of suitable solvents are, for instance, toluene; xylene,
methylisobutylketone, dibutylether, methyl-tert-butylether, ethyl acetate, and mixtures
thereof.

The compound of formula (1) can be obtained by the process summarised in
Scheme |, which can be carried out in two steps or as a one pot reaction. As used
herein, the term “one pot reaction” is to be given its normal meaning in the art, i.e. the
compound of formula (i} is produced in a single reaction vessel, such that at least a
proportion of compounds (V) and (Vl) are converted to compound (IV), and
subsequently compound (li), without the 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 (i} is carried out

separately.

SCHEME I
OH

Covnd, = -——-—(1

1

K/OH |\/OH

V) (v (v) B (1)
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brom de. As used herein, the term"Gignard Conpound”

wo %067/ds982€ given its st andard reani ng, whi ch BGI/GBIN6/004293

known in the art, i.e. an organo-nagnesi um conpound.

For the avoi dance of doubt , 5 & conpound of formula (1)
is prepared by reacting 35a conmpound of formula (I1)

wth a Gignard conpound of formula (I111). A
pr ef IWf&ﬁulanﬁO@ﬂ%hﬁﬁ@&Cﬁb@%ﬂdﬁdr@@Z% apd |, and R, is a

nbodi t |
RSBl P RSO Abob A I (3850t
a CO‘FIﬁ’é)ké%@lts@f bétﬂgwtmfdéthénmmlhe {Vearpirtbé eaioegletate of formula
(fiie ratpighi e b o BEPT ot a S iR a8 sl
aﬁﬁﬂbé‘. o y\dkn)t?ahie5b:|§§b@ ?ﬁ@éﬁdlﬂ:rdl hyeirlﬁbl }‘.odlamcm'eltom cqptassium
|n sui tabl e solv such_a er
tonrbeinis 268 SN (Ao R T hesLts fo é{%s%fe)d @fffbotassium
1ehGRt58de, AREBIL i BivBNEI 06 AsrhnamplePerbieydrbiurar, bmtea@umeame or
IS selected fromthe group consisting of

diguietharet her, tetrahydrofuran, nethyltetrahydrofuran,
di buiryd aldafsn BetdesiBelddthansiangner\Rtandeiss haloacetate (V1) can be

c;fgteqrﬁ 33&92%g%ﬁé%?g}%péﬁggewfgﬁﬁé%%%ﬁﬁfe 4hd ﬂfe‘%l’h?)ﬂgm perature of
%O{ESNAW l6 &4, rBIeEsH, Uhe Reactibe ne carded oul behigk températuses (i.e.
t

| et her-t ol
Sighy ebs a0, BRSPS P! 6 SO e By oite SOt duarefux
téﬁﬁ] érﬁlﬁré’ér?a%oié lpr@féeaw &0% rwfa, [89% oNYEX tof the neﬂux t@mperature)
arnaceutica acc
tqﬂ)@;ddaﬁkz@ﬁsps@gthgg[qdeng Hre |ll}§8&bhlty|(#glgI %Wnéoﬂ&yég‘ﬁ low
ﬁtbFé?sd(t:bﬂﬂE@urﬁﬁlmﬂh B@isoratvﬁ flonothe ramtlbmdedldmszﬂh highqield
| n the ar e,
oh 90 CBHIEh Fanha EPSBTB ST oh I AR HgF dggpd, toan be
Eﬁi@"&ﬁ;{ﬂlsﬂﬁ‘aﬁ&h hydro;:hl ori cblam d : n atny suitabl e '
ven of s e SO
.S(rjlst Arerphel; nt,(E/ ) Gap) ﬁ%%eﬁ??ﬁﬂaéf ?gb% lp?cf{es? a‘%Ecnbed in the
||@r§H|te}(J'\tﬁ§tMEln ‘tldri](Rhéllb; Clﬁe_ﬁi_mktfﬂo 4998, edi s, pp. eeagm ZMQITIW@er this
m xtures thereo he co
peakR LSRR g DS HERLE SohEeb8h Ty ddmediat
a§8|bﬁd£%ebswmﬁ1kﬁd"yl§la§1 be carried out in two steps or as
ne pot react
e ac Traeaedor of SRogpUiPTR I kiing BGzb IR (1 RaRd ou
udlrlg bl Eredmdi@g cegpstunExafpfesr mfl areduding i |ugnsdudied sagium
e e |on VeSS
R URT O R DTN Er s ARy spBhm Bordtle, Rrium ciyminiun
@fﬁw‘fﬂfﬁoﬂiuh‘) biseAskyaluinirenpuisyaritly. A prefasteddeducing agentis sodium

| at i
baq(g-@]?qlilgquggﬂ gﬁglg%gwgﬁ] Bg%rlqﬁe;rg% Fg%icﬁéﬁze?c&gﬂ_ he carrted out in a
doRRAt deltter TRINGA (CJ-(OJ) ardnaatic hyQrocarben m@g@plueneanrfqlqngtand an

qstigqe Ci Egs‘y:cg F%@g@ﬂ Eez@gyérpﬁpé}%@h%%e@ |¥athy l@r@butﬁether,
afl diethylenegiycot dibutyl ether

Preferably, when the process of producing the compound of formula It 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 (1I) can be preduced 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 1, the compound of formula (I11A)
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X ....N..... JL.Base r \ L.N...*"0 ORi
wo%@/ sy - - -OHL. JOH EON, NLi 6 | N PLHGAIDE/004293
7), X is an hal ogen selected fromd, Br and I, and
RlL is a (Cl-C4)-al kyl radi c?l . Preferably the
conmpound of formula (VI) is‘nmethyl chloroacetate.
The reacti on between the di et hanolam ne (V) and the

Eﬂﬁ'le@ﬁ%ﬁ% BrleBardl i, eeatinga dovfigound offosfida QI yhersin Xiscardialogen

oo Bk L B e sk crona
r cgbhgajcrﬁé%@g% (@.,ta@g girﬁ,migmtwtﬁisum eibiets witht G dealiahatic or
sodl um tert-Dbut oxl de. e e L,eS, . ar
e L LS o TB RSPl AR g B founa
%@LGWESmbSE%@BV@W@Q [@In is Kol oletedt atdisnesedrin solution. Its
1 DU e er. e

reacti gn between the di F=Togl :

reroyatiands sansy Heles BB BS IGRRPRaRI R TiRahes PACHHS| (e bnish

I ween room tenperature and the reflux
ct%g’#p?%}ragtoﬁmg%‘m?he sol vent used. Preferably, the
reaction is carried out at high tenperatures (i.e.
&ﬂ_@b\&lm | ess than the reflux tenperature of the
ssotvent, for exanple 50% of the reflux tenperature or
above, prefer y 60% 70% 80% or 90% of the T TIX
tenperature)fto avoid thickness of the crude xture
' i di ek harltd ari-rve aXM

. Conpound (1V) can be isolated from
the reacti |)rredi umw th high yield as an oi I({lAphi ch
can be used W thout purification in the next step. If
required, it can be purified by distillation.

3- Nbrﬁ?gbﬂﬁﬂ%c{ bMorfaa @II§ @aheben prapareatifrom thepsaneepanding
described 1 nh the

yaoxydompouad ehfospula (ViHlh I ;gb%‘tf’gé'le?é‘?’ﬁg?s)at"q%isg? 1242)

However, this 20process uses an excess of acylating

reagent, it goes through an uns | e internmedi ate and
proceeds with | ow yields.
HO

(VIt)

Preferably in the compound of formula (VI1), X is bromine and is preferably
-obtained by a brominating reaction of the compound (VIIl) with agueous hydrobromic
acid. The compound of formula (VIil) can be prepared by the process described in
Justus Liebigs Annalen Chemie ,1966, vol. 893, p. 90, the content 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 fo 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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The reduction of 3-norpholinone (IV) to yield t
wo goaBstkéidi ne (11) is carried out using a redHET’ﬁé‘momo‘m:’
agent. Exanpl es of reducing agents are sodi um
bi s(2- met hoxyet hoxy) al um nugr hydride (Vitride),
sodi um bor ohydride, lithiumalumniun 25 hydride and
sodi um bi set hoxyal um num hydride. A preferred
BEX&dARLIES) agent is sodi um bi s(2- et hoxyet hoxy) al um num
hydri de. The reduction reaction is carried out in a
sol vent sel ect ed from a (C5 C8) aromati c hydrocarbon
X “lvleatlz ‘3 & O‘tu‘ C12) such
as di et hyl et her tetrahydrof uran, di butyl et her,
net hyl tert- butyl et her, angl di et hyI enegl ycol d| but yl

et her. 30Preferably, wher t process of producing
the conpound of fornmula |ll i§ carried out in one pot,
t he al cohol s generated dury he reacti on between

t he di et hanol am ne and t hel cof@bund of fornmula (V)
are distilled before addin e reduci ng agent. The
conpound of formula (I11) can be produced by reacting
an al kyl or aryl halide with rragnesi um

r efera ; n
Aeias i pUeRUeDfI7ogE 1P ghi] datCaddifio) placoi of toluene. The
subparsionatvasl heateBctoeffe®G end trmmntemﬁgdghdsq)mlmgpwpg complete

%sg{yfén g{@ sﬂﬁ% gc? @ﬁw ﬁ%g@ﬁ%ﬁgﬁﬁ%ﬁmb?ﬁ% % : 1 meJq .} was
slIdvﬁN &ddddeTlee thick pate mﬂow]ajsogeqﬁorygas;@a qdjml'@trong,shrrmg for
%rp:alﬁtg? ané g@ﬂ%ﬂéﬂo%@t 33.“1 tO%l%qu v:?a%'a‘él.)@& s[f)@lif The solution

Tons osuch
wasthalntainedfat me(slamettemp&'aWetfhr t(mg@ogg) Tgmermaém mlx@fe methanol

608 el %ga&%}aﬁa %ﬁ%&%@?%n 1Fiafifo, 4808 vlehé fikRd and the

drgamo luger cdnceotratet aln(lldm )Canpquod (IV3 wiag ingshas an qrapge ofl
@ﬁ%%glbg é?) i icH s ol urﬂi‘%r hfyneallin tdedueaih ?Ttbésea byghly pure

fance o nesi Um and t he br owni
addriess oit (806, bpswﬁé’%dbﬂi{j A CMSOHBAD, 2§34, 2874, 1833 1501, 1350,

it Finsgmevml ol g o e o

g hydr oxy conpound of
oMt a7)( 56 (MPBObg1)ah2 B drtht i on reacti on.

Example 2: Production of oxazolidin{2,3-clmorphatine {in

o)

To a solution of 3-morpholinone (IV) (207 g, 1 eq.) in toluene (1450 ml), 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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20 (M) Preferably in the conpound of fornula

wo 061X i s bromine and is preferably P@Tfﬁ&??ﬂ’é’&““”
by a brom nating reaction of the conpound (VII1) with
aqueous hydrobrom ¢ 25aci d.%The conmpound of formula

(VIl'1) can be prepared by the process descri bed in
Justus Liebigs Annal en Chem e , 1966, vol. 90, . -
coientrateticagethér wiil dry. iGxabelidingy(il wggrqbtﬁiraﬁ%ﬂ 56y5 9- 84%) as a

bﬁ{nffﬁwe gﬁgph Qfgé’%igﬁlge %p Fqﬁﬁ@ﬂ@é b&Hrt%%n%@g rsbztabeC) IR
é &{; G EpN) 2668071676a145T 6297, nﬂbmd@dsthasésdb|(méze°/odtw8r(l\ﬂ+ 50),
99

S, b BRI RECA, S espsapoE e . o

(falys, 8TV &R (BT, 4F), k1 ifdeBr8S)apparent to those skilled
in the art upon exam nation of the description or may
be | earned by practl ce of the i nventl on. The

: ine-pot reaction starting

and are not |ntended to be limting of
nventi on. 8 EXAMPLES Exanpl e 1:
Production of 4(2-hydroxyethyl)norpholin-3-one OV

Lo M S Oiras {148 s dadedif 1440 RPorSIAaH. The

ensi on was heate
stSp éﬁs@ndvmateaut@wdm rBdintained fars3Qmin. unw@ﬁmpbt@dlssolutlon

og{réf Etgbm&u%ttg%\é%ﬁrg d%ﬁ"%\glarrme (ﬁge\ﬁa S/{ S@Eﬁé@é&ﬂeﬁ slowly.
Tgwtﬂ'rtlgigk 9?? ??[ztﬁ*]étwyeﬁslerpwas maintainad with strengnssitring fon30 min. and
r@q{hy}p Eogpec‘tptg ?ﬁ% ggecg%w%st aecfdea'g dgﬂ%golbhc\ﬂ was m?]ntalned
2% QhdIArRe temperature for two hours. Reaction mixture was cooied at 30 °C and
Vitride solution (412 g, 2 eq., 70% in toluene) was added slowly at room temperature.
The reaction was maintained for 30 min at this temperature. 50% aqueous sodium
hydroxide solution (360 g, 3.15 eq.) was added slowly keeping the mixture at room
temperature. The mixture was warmed to 50 °C and the agueous layer was separated
and extracted at the same temperature with toluene (924 ml). Both organic layers were
concentrated together until dry. Oxazolidine (Il}) was obtained (147 g, 80%) as a

éJS rat| on

brownish oit,

Example 4: Production of 4-(2-hydroxyethy|)-3-(4-propytheptyhmorpholine (1A)
N
K/OH

To a suspension of 1.3 g of magnesium (1 eq.) in 24 ml of toluene and 18 mi of
tetrahydrofuran a small crystal of iodine was added. The mixture was heated at 64 °C
and 12 g of 1-bromo-4-propylheptane (VI) (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 temperaturs, obtaining a solution of compound (lI1). A
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15 was mai ntained at the sane tenperature for

wo PMisS6s1 TO t he warm mi xture met hanol (600 mleTAﬁ§2006f0“4293

added and cool ed at roomtenperature, salts were
filtrated and the organic Iﬁyer concentrated until
dry. Conpound (1V) was obt ned as an orange oil (204
g, 98% which was distilled under high vacuumto

sdhiioni df 7'gtof%§az®llbih® (Y1 pa) in Tl afitblestss was addsgids thegreviously

péggrcf:d G_[r!gggrd ogg?ﬂéd (ilﬁ)@t (%nj ?édﬁ-tlp%;a}gr%ig 30 %ﬁbé f\r/ﬂrgﬁglu% e and

5@ difto &M%@b’qué&@hmn&ﬁuwbmmmuoﬁ Sere é’dﬂe(:lmnql the np;urtmg

b b oA P e
t%l%]:rHt r‘EH‘or?Em@’rdﬁBf \Dh\@éepMEd a1 40 °C, ThZ Aguedtisdayer wan extracted

uene rlde qutlon 4
witosoim ogpueRe s 2SS DBRaTe BorBcrelt cpishBlectioBner l o
t{t%nrfége@%' &y- dF@dy%@lN)-BE{d—pf'WylhbﬁtyI)rmrpmhmm as an orange oil.
ra

tF( (ﬂm) o1y 3480, 2082828 as2B adl (! e ot ER vz, %)

Wﬁ avo M|, PADERRCHIOH, 48)e130 (m—um'e 1@9;-. whaMed 1, 29).
60 C and t he aqueous | ayer was separated and
35extract ed at the same tenperature with toluene (924

1630 PlodiicHEH Y- Sxyetbiyie-3-(4@ropylheptyl) morpholine
2006/ 004293 9 concentrated toget her
md!g@_ﬂﬂs/ Oxazolidine (11) was obtai ned (154.5

84% as a brownish oil, which was distilled to glrle a

hi ghly pure coIorI@s 0|I (659, 80 0. IR
(film, n cnrl) 1676 1 57 1297 1113 1046.
MS (El) 12 b, 100),
98 (MCH30 90) 10 71 MC3H60 51),

56 5(M 73, 37), 42 (M87 47) 41 (M 88, 65). Exanple
3: Production of o opdllnfzsclrmrphollne(ll) in
a one-pot reaction starting fromdiethanol am ne

10Pot assium tert-butoxyde (1769, 1.1 eq.) was added

T;Pac 6t33n"6f 7@{ g bﬂbr’al&?ﬂ (2 Tiyerosyﬁimeh&(@prmwbeptulmrg@h@l@e in 22

an mal Nt al (0]

it ool ] ol by FATPARL Ty g o

Q Stﬂ }Nﬂ@h&ﬁc{ 1hé Solutionanps) coneentratiatiountibdry §Q °Crfle oil was
hi'ck pale yello en

ditncbg agn T o st Sh SAEHE “?E&Pﬁdfﬂr%%séé‘% and stired

f&#ﬁ%%urslatgﬁzcgqnﬁatwm sotld miaséiltemdywaaﬂmi with 20 b ef Geid methyl

t r

el ot 2o cBends SeBR B SRR by ) 34 Bty meoty)

rﬁ?ﬂp\!;l\dbﬁr@l}yﬂﬂkﬂ@ndé(d%ﬂnoplﬂdb%dr_?_chlmideém@N%%% 00 MHz),(d
0] at roo e )

PRTHDEEHBY, ol 80 Th 8 St S imy PEZ S B, Bl 20808 (8, m), 3.4-4.4

@AURYUSCSIIMRYCDIYE] #00ite), &bbpno): @412@ B15).¢19-47, 15 %G 1), 22.87

&\Acgs%g??g 20 4 Y5 forD] 2954 38 691 h4ff 86.8b (£#9IMIO.25 (C5), 53.20

RS 58193 |CB) £57.08 S9B9(EBR1E8, BBANGE.0XER)BT EdCAY the
sane tenperature with toluene (924 nl). Both organic
I ayers were concent rat ed toget her L;ntl I dry. .
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Exanpl e 4: Production of

Woégggg droxvet hvl) - 3- (4- propvl hept vl ) mor phoPCTVEBR006)04293

LAN 30 To a suspension of 1.3 g of nagnesium
(1 eq. ) in 24 m of toluene and 18 m of
tetrahydrofuran a small cry§t al of iodine was added.
The m xture was heated at 64 C and 12 g of
1- br ono- 4- propyl heptane (VII) (1 eq.) was added
slowy controlling exothermcity of the reaction. The
m xture was mai ntai ned at the sanme tenperature for

4§5%f OaoidiRed) @A bissulvdd in 205 GRTHF. At rooen tenipeiture agokution
sol ution of conp

oD OB TPRIT T I G0 R0BADTT 61 oS Ve sioglyggdded. The
nﬁ%&@t\éﬁhws%d fo’rl)‘ls(ﬁ'lm@t%s) Mgﬁur@ Was Gﬁ(ﬁjncbﬁﬂrateﬂ ainvibgrynekdechder
0 e previous repare na co
acyom a0 of EoaRegoriad Skartaoctgp GbAETians g oride
s&litidH wérétéi'fdﬁﬂ Qfd HEIRBUSBIN mﬁﬂeuﬂé§ﬁln%ﬁlaﬂeocﬁﬁ>ltempwature untii
wer e added and the resul ?mxture s stirre

cappletadigsolutiep pifals %th'PE‘QGI 8ig Mprture,Pf %"‘”'cd@ieé}"’ﬁ? %%oaéated
afd Qﬂ%ﬁg& !a?er VRAgdMa8ted mﬁ 265 SPeT TolUen af rom?eelﬁ tued. €lganic

ueous | ayer was, extract ed 8 gl ¢

ladﬁrst owar@neccmce rpted Gggglﬂrc Uil e fRY NGRS e° 3fef ©

439 Eﬁ&etﬁ&lb 5. ﬂébﬁm&ﬁhﬁln@'hﬁ@a%r&g@ otfwhich was further purified by
?ﬁ d Thyl 4- | hept yl

c@umgqt%@mpt)égfaﬁqh( 111% pmé gel%lgq%lyzt gﬁlﬁ%ﬁé%@%ﬁ%ﬁéoﬁmm

(9’9???) o%@a%%n OB entiohdd. préc%ﬁas Mcdidrless ofl M H-NMR (COETB, 300

wrrmmpm)lg@?- (éiidol-(ﬁa"_lzzk‘”héﬁ% (49, @%@4@ 338 5H, m, HaHT),
2%f2°§ *dbanmﬁz‘% Qa-hﬁdnw@myl—m) 3.4 1M, aduiel, DeR13,)2=7.8,

J3t4 rédugé‘)eﬂ% TR H29%, jo=6.9 %zaHf)% HE LAY R st Buo=a
H% ﬁ% B)Gif(@ﬁi/é‘d hykd, 83J2(=4' s?npmd) heet MIH) @y P18, Ue=4.9 H22HS),

3R s KRB RRL s iy PESIE PRI, 202
%% %@9 (H?ﬁ 596 YETPBT) eyosstsrecmatseda (©8)j 70.dr(@2ptIR (film),(n

0i | was disso ve of,

cmsb: Bﬂﬂ%:ﬁ%%t%ﬁ@é 1458, 1306¢ 1%%81\953, @@i%'éé?"z{wﬂq??ﬁé , 42),

ﬁmw 8o (1-CB 118 23M-EIHAESOF 14)! D073, 48), 84
1‘39&%% 5106}1 @f) col!ldmrret h§| i So- butyl )kgogne and
(4O EH(&)&Q)(C?P&“@ 3 % g of
4- (2- hydroxyet hyl ) - 3- (4- propylheptyl) 25 nor phol i ne
hydrochl orlde . h ride). 1H NWVR

7 oty (2-Rysroxyethyl)-3 pporpglinelIe) |15y 1.2-1.4
(13Hn) 1820(2Hn)2834(5Hn)34-4.4
(6H, m. 13C NWR (CDCI 3, 400 MHz),( d ppm: 14.26
(C15), 19.47,19.52 (C ), 22. 87 (ClO), 27.11 (09),
33.25 (C11), 35.54, 35. 9 (C12), 49.25

05), 53.20 (07), 55.93 S7. 08 59.89 (C8
631 632, 65,0 (08), ¥ () L

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 ml of Dibromoetane in a mixture of 182 ml of THF
and 400 ml 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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30 Exanple 6: Synthesis of
wo dhdnselr oxvet hyl ) - 3- prOpyl nOr phOl i ne (113) FETIEB2806/004293
191 11 43 g of Oxazolidine(ll) was dissolved in 215
m of THF. At roomtenperatyre a solution of
n- Propyl magnesi uncthl oride 20°% in THF (172 g, leq)
was slowy added. The 5 mxture was stirred for 15

tha R to Zb.‘igrg B%umﬁfof $q|n@arsts°xat-lde:d Thetordantty lpyerssdenadted and

vacuum an 0 ol U an Sa

RS ARECREPT g (BB cbiF NS agraibediraq). us

E S%Fz‘ ng): lﬂz%@ l{lgﬁ was 198i (M-SH28H, rzs;m?enmcat-lmsemm 112
ete I SS al nin a

(M‘%ﬂ'éb’? Hn& 4hdeal M 5&9 8g é%@f@va@ par at eg and

aqueous | ayer was extract ed with 265 ml of Tol uene at
roomte erature

of 4- (2 Fydroxyethyl) 3 propyInDrphollne like a

orange oil, which was furg her rified by col um
chrormtographyln silic gI ing with a m xture
of CH2C12/ MeOH NH3 (99/ ai ni ng the nmentioned

product as a col orl ess oi 1H— NMR (0001 3, 300

MHz), (d ppn): 0.92 (3H, t ~3%7.2 Hz, H11), 1.36 (4H,

m HO/HL0), 2.36 (3H, m H3/H7), 15 2.82 (1H, ddd,
J1=12.3, J2=4.9, J3=3.0 Hz, 2.94 H_ .ddd
Frllewing3he ame proceryee deschped F@g(lC)ga'ﬁ’ﬁt%%ﬂP figgr 10 g of Benzyl
:%1%) .%l- 9a%d 14 %{gf &aizlandudé?()t) 1£:] §8f doktpoudd 1Dy /ad db2ined as an light

yallw of. M8 (B, (i S @1 (ﬁnﬁdgﬁiﬂ" %?0%5713“?%%7“%’)0") 91
6 MR (CDC13, 75 MHz), (d ppn): 14.3 (Cl1),
gz'%ioi\l 29. 2 (9), 49.9 (cs) 54.6 (07), 57.7
(08) 59.5 (03), 669(06) 704(02) IR(flIm (n
dbi sAdhdsis SRR HRBEREthYN (1B

A . =S442 (M CHROH. 100)
130 (M C3H7, 100), 112 (M C3H7-H20, 14), 100 (M 73,

48), 84 (10), 71( 56 (20), 42 (14). Exanple 7
of 4-(2-Hydroxvet hvl)(- SW phol i ne(1C) 25
30200 g of 1- BronDhept wer'e y added at 65C to

a suspension of 32.6 g owragnesi um 0.5 g of iodine
and 2.4 m of D bronoetane in a m xture of 182 ml of
THF and 400 Ml of toluene. The reaction nixture was

?% ? %ﬁ@gﬂi}lﬁg{?&!ﬂe@ﬁéﬁ sb@lﬁmﬂgﬂ ter estspensorhof 3Ghgof magnesium and
Lol s ao FHE OB T - g ARG o
w&%taﬁmez ANW/han @) dotresponaingiGigrgraéontparnd Wagiprepared, the
m| @rgr\@{s\%&g%gtqm yvp@gf: ol ueneM\@ﬁ ogﬂ%?g of BxdzdaE (11) N80 mi 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% HCl 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 (EI), (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).
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wo Fiozostegani ¢ | ayer is decanted and concent r aPE&GHIPIS(

dryness. Conpound (1 C) was obtai ned as an orange oil

(179 g). Ms (H), (mMz, 9:q4229 (M., 1), 198

(MCH20H 25), 130 (M C7H15, 100), 112 (M C7H15+120,
100 (M73 30), 86 (5 StEI(%()%?

12 then added to 795 m solution of aqueous 5% HCI
004293

amgelg ajig of 4-(2-Hyd

4 (2 Hydr oxyet hyl ) - 3- benzyl nor phOl i ne(1 D) 10

Fol | owi ng the sane proceodure described for (1C) and
starting from10 g of nzyl ¢hloride and 11 g of
Oxazolidine (1), 7.9 (1 D) was obtai ned
as an light yellow oil. (mz, %9: 221 (M,

1), 190 (M CH2H, 5), 13 100), 91

15(CH2C6H5, 8) Exanple 9: Synthesis of

4- (2- Hydroxyet hvi ) -3-(1-oct ynnor phol i ne(1 E) 20L0OH 25
Folloking -tBe sansc peaseduterdessiitag for éfﬁie%ndt Bagting B} 29 9 of
O roip2slBUNBRANAT oA 16:2 BEORLzoIARN 19, 1978 ¢ bofbotd ()

e reactlon m xture was stirred
venarebaBet e dark penge ol M$ (ERHave.i*hk 248 (Mds ﬁ&)r?d Qj‘ -C2Hs,

GBIy IoAShRA 35 O TSTREEA7 ) 100 o)

Oxazolidine (I1) in 40 m of toluene was added inl

ample 1 S : ,
The mxture was added to an aqueous solution of 5%

HCl and stirred for 30 organi c | ayer was
decanted, 30 dried and|.co cefitrated until dryness to
obtain 19 g of the desi fed CTonpound as a brown oil

MB (El), (miz, %: 243 (Mo 5), 242 (MH 5), 212
(M CH2OH, 50), 198 (M CH2) 20H, 8), 130 (M C8H17,
100), 112 (M C8HL17+120, 8), 100 (M 73, 30), 86(8), 71

Aibping Cpb e’ Hidblure YELADET 165 (EF LRETERAG ORI B2 o

€SI s

ﬂB(oﬁqd-wr@v!wmwﬂe)amU( q-of Dxazeligingdinio? pridicomppynd (iF) were
obtained as an dark yeliow oil. MS (El}), (m/z, %): 243 (M+., 1), 212 (M-CH20H, 8}, 200

(M-C3H7, 6), 170 (10), 130 (M-C8H17, 100}, 100 (50).
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(O)LN 5LCH Fol l owi ng the sane procedure described for
wo fobms7enid starting from25.5 g g of PCT/GB2006/004293

1- Brono- 2- et hyl hexane brom de and 16. 29 of

Oxazolidine (I1), 19.89 co und (I F) were obtained

as an dark orange oil. Ms (Hl), (mz, %: 243 (M.,

1), 214 (M C2H5, 106), 212 (M Cl1-1201-1, 11), 186

g8 HO, 4), 156 (8), 130 (M C8H17, 100), 100 (46).

Exanpl e 11: Synt hesis of

4- (2- Hydroxyet hyl ) -3-(1-(2-bronyl nent yMror nhol i ne(1 G

1Fol | ovbRees for sherpropuctivachi mecodgmand oé tbringla ()1eheralAd, is an

tarting frogm5, 8 - Br onm- 2- 0 o P
g Bt & Aol REpAaBlol, cF A EfaiE Moreot
irﬁﬁl@ﬁﬂ(@éﬂ%rﬂé,an dark yellowoil. M5 (El), (mz, %:

243 (Mr., 1), 212 (M CH2OH, 8), 200 (M C3H7, 6), 170
(10), 130 (M C8HL7, 100), 100 (50). 14 CLAIMS 1.A
process for the productiag f a conpound of fornula

(1) wherein R1 is an al Ryl or aryl noiety, or a

phar maceutically accepfable sglt, or a solvate
t hereof , 5i ncl udi ng an|hydr at

R1

@

which comprises reacting a compound of formula (1) with a Grignard compound of
formula (l{1) wherein X is an halogen selected from Cl, Br and | and R, is an alkyl or
aryl moiety; and optionally converting the compound of formula (1) free base obtained

0

into a pharmaceutically acceptable salt.
0]
(A "\
N\\-/O

(N (i

Ry

2. The process according to claim 1, wherein in formula (1) X is bromine.
3. The process according to claim 1 or claim 2, wherein formuta (lil) is formula
(HIA)

(IA) XMg \/\/C\
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(i) 15which conprises reacting a conpound of fornula

wo tdobdsiki h a Grignard conpound of formula (1 PCY/GB2006/004293

erein X is an hal ogen selected fromd, Br and
and 121 is an al kyl or aryl iety; and optionally
converting the conmpound of ?%?nula (1) free base
obtai ned into a pharmaceutically acceptable salt.
25 2. The process according to claim1l, wherein in

formula (111) Xi s bronine. . The pr j :
4o oltieacest aERIRG B ALY AP RgPaEpRTY §f Panda Bthatis
Hr@ddwh%iﬁfﬁlhlé)(m)- 15 4. The process according to claim

3, wherein the conmpound of fornmula (1) that is

produced is fornul a (CI,A). (I'A) 5, The process
according to any preceth [ erein the
reaction is carried out jin a solvgent selected from

the group consi sti of- and m xtures

of such ethers with (N5- al I'phati’c or (CO C8)

aromati ¢ hydrocar bonsur/&_cfnbi nations

(1A)

5. 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 (C4-C,) aliphatic or (C¢-C;) aromatic hydrocarbons, or combinations

thereof.

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

L
‘\/OH

(V)

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.

0. The process according to any of the claims 6-8, wherein the reduction reaction
is carried out in a solvent selected from a (Cg-G,) aromatic hydrocarbon and an ether

(C4“C12)'
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t hereof. 15 6. The process according to any precedi ng

wo%oa}ogksi"her ein the conpound of fornmula (I1) PCI/GB2006/004293
tained by a reduction reaction of a conpound of

formula (1V). 257. The prgcess according to claim
6, wherein the reduction re¥tion is carried out wth
a reduci ng agent selected from sodi um

bi s(2- met hoxyet hoxy) al um num hydri de, sodi um

borohydride, |ithium aI um nj dri and u

1. setmvacm aReRIIE 3, of the oHfes Sd%&'lé@e'ﬁ ?fﬂh%””d of

fél%%tﬁé ggfns a\ﬂ'té%rlﬁ' r@aétﬂaﬁ of ﬁé‘ﬂﬁﬁhdlﬁlmﬁh@%ﬂformalas(kmwmﬂa compound
et

ox et hoxY) al um num

h Th
qirforaga (‘dbmelng(ﬁsoagﬁylogpn ﬁﬁ’@cégaff% Q.8 aﬂﬁ ér%rinclqR'l is a
A A 1R 1992!drekr8 of dbderd out in a sol vent

rom'a -C8) aromatic hydrocarbon and an
ether (C4-Cl2). WD 2007/057681PCT1GB2006/ 004293 16
10. The proces®thccording to any of the claims 6-09,
wher ei n t he |conpound of formula {Hl V) is obtained
by reactionaf diethanolamne of fo la (V) with a

compound of fd@\r:/la (VI) wherein i S™@R, hal ogen

sel ected from 81 and I, and RL is a
6(Cl- 4) - al kyl di cal , in the presence of a base.

V) (V)

11.  The process according to claim 10, wherein the base is selected from sodium
hydride, sodium metoxide, potassium tert-butoxide and sodium tert-butoxide.

12.  The process according to any of the claims 10-11, wherein the compound of
formula (V1) is methyl chloroacetate.

13.  The process of producing a compound of formula (1)) 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 (llIA) is previously prepared by reacting a compound of formula
(V11) wherein X is an halogen selected from the group consisting of Cl, Brand |, with

Y SN

(Vi)

magnesium.
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11. The process according to claim10, wherein the

base |s.selected from sodi um hydride, sodiu

WO&B‘E"Z‘&#@&, pot assi um tert - but oxi de and sodi UECTIGBZOOGIOMZ”
tert-butoxide. 15 12. The process according to any
of the clainms 10-11, wherei 7t he compound of fornula

(V1) is nmethyl chloroacetate. 13. The process of

03¢ & cBBpPu e EPEde B O s et ) e out ine

single reaction vessel. 1 The process according to
any of the clains 3-13, ergyn the Gignard

conmpound of forrmula (I1114) is| previously prepared by
reacting a conmpound of f (M1) wherein X is an

hal ogen sel ected fromthe oup’ consisting of C, Br
and I, with 25magnesium 3 7 15. A conpound of
formula (11). 0 LN\ 5 16. A conpound of fornula
(111A), wherein Xis B hal ogen selected fromd , Br,
and 101 . XMy 15(111A§z‘I 17. The conmpound according to
claim 16, wherein Xis brom ne. 18. Use of a conpound

::181[ iEnrﬁP‘télP 0?%%@@%@,%#& 5(?5 éln7haléd3ntsglgcted from CI, Br, and

XMg\/\/C\

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

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

delmopinol.



