WO 97/ 06162 PCT/ GB96/ 01885
"ONE POT SYNTHESI S OF 2- OXAZOLI DI NONE DERI VATI VES The present invention
relates to an inproved process for preparing substituted indole derivatives
whi ch are useful for the treatnment and prophyl axis of mgraine. Mre

parti cul ar| yWOPHES1fF esent i nvention provides an inproved pPEWEBRI/OI¥F t he
preparation of the SHT[err]-like receptor agoni st
(S)-4-{[3-[2-(dinethyl am no)ethyl]-1Hindol-5- yl]nethyl}-2-oxazolidinone,
which is known to be effective for the treatnent of mgraine. Selective
5-HTI-1i ke receptor agonists are known to be useful therapeutic agents. The
5-HT[err]-like receptor nedi ates vasoconstriction and thus nodifies bl ood
flowin the carotid vascul ar bed. European patent specification 0313397
describes a class of specific 5-HI[err]-like receptor agonists which are
beneficial in the treatment or prophylaxis of conditions wherein
vasoconstriction in the carotid vascular bed is indicated, for exanple,

m grai ne, a conditioNB ROTSSYNTHESKS OF t220A70EFINGRE OERBATOVESOf the carotid
vascul ature. | nt er nat i onal patent specification W91/18897 describes a

further cl i npounds havi ng except,ional "5-HT[err]-like" receptor
agoni sm an é)?&"éF‘P‘e‘ﬂYe“QB% S5IHeY than STaTBYRRyCshfOrRIErangS syprsitied dplert i es
render t he dedvagvesnohichli sse lusafeld farnth¥\Bainie8B ad [paophiylaxik cofl mignsied ulMdrer

cor tai n MeqltalisAPhh Gkt s BSBE AR bkl R Bl
m gr ai ne ? ustg?sp ache anrg[b&eﬁggcﬁ ?Eﬂ 0Cj a% %&s oﬁ %&%@}%sorders
her ei naf t et% efB{} eto"eE?PF‘Prec%gWFy (84 @pppéhymm@e tikigdelrs-y
preferred @Qﬁiﬁthyﬂ?ct-ﬁmllduhﬁd wWhichOB1kdo¥WOto ite effective for the treatment of
(S)- NN-d| 2- [ 5- (2- oxo-1, 3-oxazol i di n-4-yl -met hyl ) -
1H i ndol - 3 y fhyl am ne which is also known as
(S)-4-{[3-[2-(di net hyl am no) et hyl ] -
Selective 5-HTj-like receptor agonists are known to be useful therapeutic agents. The
5-HT;-like receptor mediates vasoconstriction and thus modifies blood flow in the
carotid vascular bed. European patent specification 0313397 describes a class of specific
5-HT;-like receptor agonists which are beneficial in the treatment or prophylaxis of
conditions wherein vasoconstriction in the carotid vascular bed is indicated, for example,

migraine, a condition associated with excessive dilation of the carotid vasculature.

International patent specification WO91/18897 describes a further class of compounds
having exceptional "5-HT-like" receptor agonism and excellent absorption following
oral dosing. These properties render the compounds disclosed in WQ91/18897
particularly useful for certain medical applications, notably the prophylaxis and treatment
of migraine, cluster headache and headache associated with vascular disorders,
hereinafter referred to collectively as "migraine”. One particularly preferred compound
described in W091/18897 is (S)-N,N-dimethyl-2-[5-(2-ox0-1,3-0xazolidin-4-yl-methyl)-
1H-indol-3-yi]ethylamine which is also known as (S)-4-{[3-[2-(dimethylamino)ethyl}-
1H-indol-5-ylJmethyl}-2-oxazolidinone and can be represented by formula (I):
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1H- i ndol - 5-yl ] net hyl } - 2- oxazol i di none and can be represented by formul a
(1): [err] WO 97/ 06162

PCT/ GB96/ 01885 2 The conpound of forrmula (I) can exist as its (S) or (R
enantionmer and is specifically exenplified in W91/18897. A nunber of
possi bl e r ou¥@97P@e62 prepari ng the conpound of fornula (1) aE/cRIGomss ed in
W01/ 18897. A new process for preparing the conpound of formula (1) has now
been di scovered. This process is advanta?eous over the processes disclosed
in WO1/18897 in that it allows the finall product to be made at a high
yield on a large scale and in pure formby using a one pot procedure, thus
avoi ding the need for tinme-consum ng and costly isolation of internediates.
The new process al so avoi ds the need for dangerous reagents such as
phosgene or environnentally hazardous reagents such as tin chloride.

Acr:g \cl>lr ggggat crrhg ?smg¢§n2t oftfoRALh (é)fc;}rl;etﬁisgﬁseﬁf@ drRY Rhdr@idmet BRS BfsPécficaijrere is
ey Lo SecmBeh g WGy hy i niber AEarsbR twhien dayesaioe die.commomhone

whi ch pr ocesfformafai(l)aes suggestad mp¥0o1/18897. fornming a carbamate from et hyl
4-nitro-(L)-phenyl al ani nate hydrochl ori de, represented by fornula (11)

err
[ ] A new process for preparing the compound of formula (I} has now been discovered.

This process is advantageous over the processes disclosed in WO91/18897 in that it
allows the final product to be made at a high yield on a large scale and in pure form by
using a one pot procedure, thus avoiding the need for time-consuming and costly
isolation of intermediates. The new process also avoids the need for dangerous reagents
such as phosgene or environmentally hazardous reagents such as tin chloride.

According to the first aspect of the present invention, therefore, there is provided a
process for the preparation of a (S)-4-{[3-[2(dimethylamino)ethyi]-1H-indol-5-
yljmethyl}-2-oxazolidinone which process comprises the steps of

&) forming a carbamate from methyl 4-nitro-(L)-phenylalaninate hydrochloride,
represented by formula (1)

NO,

1y

HC1 H,N CO,CH;

by adding sodiumn carbonate or sodium hydrogen carbonate and n-butyl
chloroformate and reacting to give methyl(S)-N-butoxycarbonyi-4-
nitrophenylalaninate, represented by formula (III)



by addi ng sodi um carbonate or sodium hydrogen carbonate and n-butyl
chl oroformate and reacting to give nmet hyl (S) - N- but oxycar bonyl - 4-
ni t rophenyl al ani nate, represented by formula (I111) WO 97/ 06162

PCT/ GBQG/OlQ@%ﬁﬂ&rr] b) reduci ng the compound of forrmula (I1l) to give
met hyl (S)-N-butoxycarbonyl -4- ami no phenyl al ani nate, repr BEEEBDIES
formula (IV) [err] c) reduci ng the nmethyl ester grouping -CJerr]CH err]

in the conpound of fornula (IV) to gives

(S) - N- but oxycar bonyl - 4- am nophenyl al ani nol, represented by fornula (V)
[err] d) a ring closure of the conpound of forrmula (V) to give
(S)-4-(4-am nobenzyl)-2- oxazolidinone, represented by fornula (VI)
SUBSTI TUTE SHEET (RULE 26) WD 97/ 06162
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NO,

(1)

C4Hg0,CEN CO,CH,

b} redﬁcing the compound of formula (IIT) to give methyl (S)-N-butoxycarbonyl-4-
amino phenylalaninate, represented by formula (IV)

NH,

C,Hy0,CHN CO,CH,

c) reducing the methyl ester grouping -CO2CH3 in the compound of formula (IV)
to give (S)-N-butoxycarbonyl-4-aminophenylalaninol, represented by formula (V)

NH,

"

C4HyO,CHN

OH

d) a ring closure of the compound of formula (V) to give (S)-4-(4-aminobenzyl)-2-
oxazolidinone, represented by formula (VI)
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4 [err] e) preparation of the diazoniumsalt of the conpound of formula
(VI) followed by reduction to give the hydrazine
(S)-4-(4-hydrazi nobenzyl) - 2-oxazol i di none hydrochl ori de, represented by
formul a (VIL@ [err]. f) Fi scher reaction of the conpound of forrmula (VII)
to give the YOMBUYEY of fornula (1) Suitably, one or nore BETEBEGHISE) to f)
are carried out using a one pot procedure. Preferably steps a) to d) are
carried out by a one pot procedure foll gued by isolation of the conpound of
formula (VI) and then a second one pot procedure for steps e) 'and f). Step
a) is conveniently carried out in the presence of a solvent e.g. agueous
ethyl acetate or di oxane. Aqueous ethyl acetate is preferred. Sodi um
carbonate is used in preference to sodi um hydrogen carbonate and is
preferably added prior to the n-butyl chloroformate. The reaction is
conveniently carried out atyia non-extrene tenperature, suitably in the
range 5-60[err]C. Preferablyy the reaction is carrNgd out at 15-35[err]C 1In

a particularly preferred e REpt t he gediN{j el of “sodi carbonat e takes
pl ace at a tenperature of ApproXinatel ] C and the addition of
N-butyl chloroformate tak Xﬂﬂaje at ajte ture of approxi mately
30[err]C. The reduction ste 1y carried out in the presence

c
of an organic solvent, e.g. et hyTIxcet ateor ethanol. Preferably step b) is
carried out by a one pot procedure using the ethyl acetate solution of the

conpound Ofe)f or glrjépgra{ilnll | thvt\s'h ia?z%ﬁi(.n%sslﬂt to? tgerc%gpgttn?do of formula (VI) followed by

reduction to give the hydrazine (S)-4-(4-hydrazinobenzyl)-2-oxazolidinone
hydrochloride, represented by formula (VII)

)\ NHNH,HC1
;i
O\/’\ N

f) Fischer reaction of the compound of formula (VII) to give the compound of
formula (I)

Suitably, one or more of steps a) to f) are carried out using a one pot procedure.
Preferably steps a) to d) are carried out by 2 one pot procedure followed by isolation of
the compound of formula (VI) and then a second one pot procedure for steps e) and f).

Step a) is conveniently carried out in the presence of a solvent e.g. aqueous ethyl acetate
or dioxane. Aqueous ethyl acetate is preferred. Sodium carbonate is used in preference
to sodium hydrogen carbonate and is preferably added prior to the n-butyl
chloroformate. The reaction is conveniently carried out at a non-extreme temperature,
suitably in the range 5-609C. Preferably the reaction is carried out at 15-350C. In a
particularly preferred embodiment the addition of sodium carbonate takes place at a
temperature of approximately 200C and the addition of N-buty! chioroformate takes
place at a temperature of approximately 30°C.

The reduction step b) is conveniently carried out in the presence of an organic soivent,
e.g. ethyl acetate or ethanol. Preferably step b) is carried out by a one pot procedure

using the ethyl acetate solution of the compound of formula (IIT) which results from step
SUBSTITUTE SHEET (RULE 26)
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5 a). Suitably, step b) is carried out by hydrogenation, preferably in the
presence of a catal yst such as palladium charcoal. The reaction nay be
carried out a&ﬂgi an at nosphere of nitrogen using hydrogen at norna

at nospheric preddf®s at room tenperature. Hydrogenation i ECHCBPENSES| vy
carried out at approximately 20psi of hydrogen at an el evated tenperature
e.g. 30[err]Cto 50[err]C The resulting ethyl acetate solution of the
conmpound of forrmula (IV) is preferably converted into a butanol solution
whi ch can be used directly, as part of a one pot procedure, in step c).
Thi s conversion can conveniently be carried out by partial distillation of
the ethyl acetate solution followed by addition of butanol and
fractionation to renove the ethyl acetate. The methyl ester reduction of

t ' | : | [ f. .0. SVM
or - DUt andl . e g G L di'by icdgRbR R R i nd B of 7

protedure G3alystepichi a6y Palladugy chaieral.s ol he ireastipR grav he BIied| ovtc BRdsf @nsol uti on
of | the conpmmuzghedé dfotitrogen @hi){% hydrapeh MPndiﬁathhQSph@iﬂ:ucfeB@ré hae rﬁo:IaU_t gnol g
sol uti on. cti r si,n aydri de an
I S conveni gnt e%/a%%g'r r i}@@r&(ﬁﬁ}@%ﬁ § ﬁ%hﬁi{%@{ rcg%eeﬁt%drépgr g?%rg’ghg{lﬁ){) 2@?5)’/ 34’

20- 40[ er r | &ydrpRe &ragppigvatedfemperatuse £n 3PYC da5PPed Tetresultingethyrasetats; t he

first phaseolbgomer theedrhmsing of fosmdia (TVY ik pRfeiblpiontertad TR Dhutimd] 8dlution
ZBB{ gi: gt S{%ch?g% Be E;%eg GiFRAY, B0 Bart GF 20e RBPSR ) T GBS &), ©7hi® Wbmdtsion
can conveniently be carried out by partial distillation of the ethyl acetate solution

followed by addition of butanol and fractionation to remove the ethyl acetate.

The methy! ester reduction of step ¢) is conveniently carried out in the presence of a
solvent e.g. SVM or n-butanol. Preferably step c) is carried out as part of a one pot
procedure by preparing a n-butano! solution from the ethyl-acetate solution of the
compound of formula (IV) and then directly reducing the n-butanol solution. The
reduction is preferably effected using sodium borohydride and is conveniently carried out
at a non-extreme temperature suitably 20-40°C. Preferably, the reduction is carried out
in two phases; the first phase being carried out under nitrogen at a temperature of
approximately 259C; and the second phase being carried out at approximately 30°C.
The resulting n-butano! solution of the compound of formula (V) can then be dried using
hydrochloric acid and ammonia. The dry n-butanol solution can be used directly in step
d) as part of a one pot procedure.

Step d) is preferably carried out on a dry solution, e.g. a dry butanol solution, of the
compound of formula (V). Such a dry butanol solution is advantageously prepared by
drying the n-butanol solution which is produced by step ¢). The dry n-butanol solution is
preferably decolourised using charcoal before carrying out the ring closure reaction.
The ring closure can be conveniently effected using sodium methoxide, suitably in an
alcoholic solvent e.g. methanol. Most preferably, the ring closure is carried out using a
30% solution of sodium methoxide in methanol. The reaction is preferably carried out at
an elevated temperature which is suitably in the range 50-120°C. Preferably the reaction
is carried out at approximately 85°C. The resulting compound of formula (VI) may then
be isolated. This isolation can be carried out by standard centrifugation, filtration and
drying methods.
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The resulting n-butanol solution of the conpound of formula (V) can then be
dried using hydrochloric acid and ammoni a. The dry n-butanol solution can
be used directly in step d) as part of a one pot procedure. Step d) is
preferably carried out on a dry solution, e.g. a dry butanol solution, of
the conpound8f7#¥fhula (V). Such a dry butanol sol ution | PCIERRINOWEEOUSI y
prepared by drying the n-butanol solution which is produced by step c). The
dry n-butanol solution is preferably dqulourised usi ng charcoal before
carrying out the ring closure reaction. The ring closure can be
conveniently effected using sodi um nmet hoxi de, suitably in an al coholic

sol vent e.g. nethanol. Mst preferably, the ring closure is carried out
using a 30% sol uti on of sodi um net hoxi de in nmethanol. The reaction is
preferably carried out at an elevated tenperature which is suitably in the

range 50- 128kgey ik refdPhtly SRR dutloihd Baleed @8m &na%rrdrﬁﬂnaq% aisoﬁﬁf:r%' mat el y

85[err] C. The resultlng conpound of fo rrula e I sol ated. This

i sol ation c%n2Bicvedy fPreg &, pYsing Affdla #{5@3%/’}’0 "af‘?’F t3gt fgHeand
dryi ng net hgdsuquSeUBBEzEmﬁ saltifbrmatiBiUicen Bﬁ):amed WA &tgDEdieBus sodium nitrite

PCT/ GB96/ Oléﬁﬁoﬁ, atd) i ﬁ;epﬁx%ﬁé?lf:é@f%oﬁ@ernfrhﬁ@ HocRBri Ngidl $0!4 a&apﬁegormound
of formula 2 %% @Héﬁn ? achi eved, .10 exan;l:éi usi ng
centri f ugatFHRE ratprq er QFmation is camed out at a reduced temperature, X3
0-50C. Hydrazine formation is then carried out on the diazonium salt solution by using
sodium sulphite as a reducing agent. The sodium sulphite is suitably in the form of an
aqueous solution. The reduction is advantageously carried out in two phases: the first
being addition of sodium sulphite; the second being addition of hydrochloric acid.
Preferably the first phase is carried out at a temperature below 10°C. The second phase

is preferably carried out at an elevated temperature e.g. 55-600C.

The solution of the compound of formula (VII) which results from step e) is preferably
used directly in step f) as a one pot procedure. Step f) is a Fischer reaction. It has been
-found to be advantageous to carry out this reaction at a relatively high dilution in order
to maximise the purity of the final product. Accordingly the solution which results from
step ¢) is preferably diluted with water. The Fischer reaction is then carried out by
adding 4,4-diethoxy-N,N-dimethylbutylamine, suitably under a nitrogen atmosphere.
Preferably, when the 4,4-diethoxy-N,N-dimethylbutylamine is added, the diluted solution
is at an elevated temperature. A suitable temperature is in the range 75-105°C, and is
preferably approximately 90°C. The reaction preferably proceeds under reflux.

When the reaction is complete, the compound of formula (I) can be extracted using
standard techniques. Suitably the refluxed reaction product is cooled and adjusted to
about pH7, e.g. using sodium hydroxide. The pH adjusted product can then be extracted
with ethyl acetate and the aqueous layer adjusted to about pH 10 with sodium hydroxide.
The product can then be extracted at approximately 50°C, followed by standard
decolourising, filtration, distillation, centrifugation and drying techniques.

A particularly preferred reaction scheme for the preparation of the compound of formula

(1) is
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techni ques. Diazoniumsalt formation can be carried out using aqueous
sodiumnitrite solution, preferably in the presence of concentrated
hydrochloric acid, at a reduced tenperature. Preferably the salt formation
is carried out at a reduced tenperature, e.g. O-5[err]C Hydrazine
formation i sMAEMEEArried out on the diazoni um salt sol ut i eeTiBsGIEE

sodi um sul phite as a reducing agent. The sodium sulphite is suitably in the
form of an aqueous solution. The reducthn i s advantageously carried out in
two phases: the first being addition of ‘sodi um sul phite; the second being
addi tion of hydrochloric acid. Preferably the first phase is carried out at
a tenperature below 10[err]C. The second phase is preferably carried out at
an el evated tenperature e.g. 55-60[err]C. The solution of the conmpound of
foreula (V1) which results fromstep e) is preferably used directly in
step f) as a one pot procedure. Steff f) is a Fischer reaction. It has been

found to be advaﬂFﬁg@”U§“TU“CaTTy1oﬁt t is reaction at a rtetatively high

dilution in order ©0 maxi m se the pérlt of the funal product. Accordingly
esults fron1st FigS prefer&bly diluted with water.

st hen . parri g%g addi ng

but W ani neg @ |y under

Preferably, when thy di ethoxy- NE ﬁ:g hyl but yA degt, the
diluted solution is an el gvat ed Bature. As npefature is

in the range 75-105[err]G.aghd is pEeferab+y—approxinat-ly ‘O[e;géc. The
[

the sol uti on which
The Fi scher reaction
4, 4- di et hoxy- N, N-di

&n at nosphere.

reaction preferably proceeds\under teflux. Wien the reactio npl ete,

t he conpound of fornula (1) n be Extracted usi ng .t andar d % ec gues.
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The product can then be extracted at approximately 50[err]C, followed by
standard decolourising, filtration, distillation, centrifugation and drying
techni ques. A particularly preferred reaction schene for the preparation of
t he conpound of fornmula (1) is SUBSTI TUTE SHEET ( RULE 26) P'CTK\!QGB%QMGZ
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According to the second aspect of the present invention, there is provided
a process for the purification of

(S)-4-{[3-(di met hyl am no) et hyl ]-1Hi ndol -5-yl]-net hyl)-2- oxazolidi none

whi ch pr oce%%z&? 2i ses the steps of a) di ssol vi ng crude
(S)4-{[3-{dine Am no) et hyl ] - 1Hi ndol - 5-yI ] - net hyl }-2- oX&ZGBY % 6ne in a
refluxing mxture of ethanol in ethyl acetate and filtering the hot

sol ution; b) slowy cooling the filtered solution to a tenperature about
5[err]C c) centrifuging the product fromstep b), washing with ethyl
acetate then drying; and d) treating with acetone to renove sol vated

ethyl acetate. Preferably the refluxing mxture is 10% et hanol in ethyl
acetate. The hot solution is suitably decol ouri sed using decol ouri sing
charcoal prior to filtration using filter aid. The cooled filtered sol ution

of step b)Atcording toatbk yecohil bipaet STRE prs@it Q{vemgﬁdmaglgrxk @d:vldfdaiaqbroi:e%s Hr]?f erably
appr oxi mat.ely pld or 3 i step
c)tis preftieﬂf= abljp?/mg‘g#{rolﬁed J# @b}%eﬁggg%dﬁgh% %h%] E-Il{:ili(;ﬁl&ecxpr &96 Zdried at
an el evat w%@mr@mmpfmeqcmuﬁ@thmw@iam e 40- 60[err]C which is
preferably approxinmately 50[err]C. The dried solid product of step c) is

conveni entlyy tr t,u L3 n_water

non. ext r erig ten%%%‘S{?* r e ogF sy 515 Gneti el rf%fgﬁfé%i g B
tenperature. THE2lidingne imgrefluxine mixwre phethanehincadio! agetets and fiteries theeme
reduced tenper dotkslutign: ef er abl y --about 5[err]C, and stirred. The product is

then centrifuged, washed with ethyl acetate and dried, preferably under

vacuum at a tenperature of approxinately 45/ err]C
slowly cooling the filtered solution to a temperature about 50C

c) centrifuging the product from step b), washing with ethyl acetate then drying; and
d) treating with acetone to remove solvated ethyl acetate.

Preferably the refluxing mixture is 10% ethanol in ethyl acetate. The hot solution is
suitably decolourised using decolourising charcoal prior to filtration using filter aid.

The cooled filtered solution of step b) is suitably stirred over a prolonged period, which
is preferably approximately 18 hours, prior to centrifugation.

The drying stage of step ¢) is preferably carried out under vacuum. Suitably the product
is dried at an elevated non-extreme temperature, for example 40-60CC, which is
preferably approximately 50°C.

The dried solid product of step c) is conveniently treated with a mixture of 20% acetone
in water, at a non-extreme temperature, preferably 15-300C, for example at room
temperature. The resulting suspension is then cooled to a non-extreme reduced
temperature, preferably about SOC, and stirred. The product is then centrifuged, washed
with ethyl acetate and dried, preferably under vacuum at a temperature of approximately
450C.

The resulting product is a non-solvazed solid of high purity.
In a third aspect, the present invention provides non-solvated, pure (S)-4-{(3-

(dimethylamino ethy!)-1H-indol-5-yl}-methyl}-2-oxazolidinone.
SUBSTITUTE SHEET (RULE 26)



The resulting product is a non-solvated solid of high purity. In athird
aspect, the present invention provides non-solvated, pure (S)-4-{][3-

(di nmethylam no ethyl)- 1 Hindol-5-yl]-nmethyl} -2-oxazolidinone. SUBSTI TUTE
SHEET ( RULE WO 97/ 06162

PCT/ GB96/ 018 é)gilﬁslfn further aspects, the invention provi dgg’ggﬁ%%st of
formulae (111), (IV), (V) and (VI) as defined hereinbefore. In still
further aspects, the invention providesiprocesses for preparing conpounds
of formulae (111), (1V), (V) and (VI) as follows: Conpound (II1): process
step a) of the first aspect of the invention and preferably as described on
page 4; Conpound (1V): process step b) of the first aspect of the invention
and pr ef er abinyfusthediaspectss pthe inventibe pravides ephpdundsiof fogmplegdEly, (B 5;

Compound (V) pr oc st of .the first aspect of the invention and
pr ef er abl y mé‘& d%ﬁ"%%ﬂ%’%“begﬂ‘if Conpound (VI): process step d) of
the first aspect of the invention and preferably as descri bed on page 5.
SUBSTI TUTE SHEET (RULE 26)

In still further aspects, the invention provides processes for preparing

compounds of formulae (III}, AV), (V) and (VI) as follows:

Compound (III): process step a) of the first aspect of the invention

and preferably as described on page 4;

Compound (IV): process step b) of the first aspect of the invention

and preferably as described in the paragraph bridging pages 4 and 5;

Compound (V): process step c) of the first aspect of the invention and

preferably as described on page 5; and

Compound (VI): process step d) of the first aspect of the invention

and preferably as described on page 5.
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11 The invention wll now be further described by the foll ow ng exanpl es.
Exanple 1 A process for preparing

(S)-4-[2-(di ?&%&?{? no) et hyl ] - 1Hi ndol - 5-yl ] et hyl } - 2- oxazol i di none in
) e pr

bul k. STAGE eparation of nethyl 4-nitro-(L)-pheny| i Bipaisss
hydr ochl ori de REACTION [err] MATERI ALS

QUANTI TY MOLES 4-Nitro-(L)-phenyl ani ne

100. Okg 475. 8 Met hanol 599.0
litres Hydrogen chloride 45. 3kg

1241. 6 Met hanol (wash 66.8 litres PROCEDURE

Prepare a methanolic solution of hydrogen chloride by passing hydrogen
chloride gas into a reactor containing nethanol, naintaining tenperature

bel ow 25[ er rmh{.: et : - [l - = nyl ani ne and
Cof | ux fE)r a%*%d?‘ghi@%‘gﬁ‘}‘@&%fﬁ’{@&%%? %ﬁeﬁ??&ﬁgﬁ’o“‘( %ﬂ%@%e TUTE SHEET ( RULE
26) *

) Example 1

A process for preparing (S)-4-[2-(dimethylamino)ethyl]-1H-indol-5-yljmethyl}-2-
oxazolidinone in bulk.

STAGE 1: The preparation of methyl 4-nitro-(L)-phenylaninate hvdrochloride

REACTION
0
2
0,
Methanol
Hydrogen chloride
Cco,CH
2
H,N 0,H HC1 HyN 3
CoH]oN204 C10H13N204C1
M.W. 210.18 M.W. 260.67
MATERIALS QUANTITY MOLES
4-Nitro-(L)-phenylanine 100.0kg 475.8
Methano! 599.0 litres
Hydrogen chloride 45.3kg 1241.6
Methanol (wash 66.8 litres
PROCEDURE

Prepare a methanolic solution of hydrogen chloride by passing hydrogen chloride gas
into a reactor containing methanol, maintaining temperature below 25°C. Charge to the
reactor the 4-nitro-(L)-phenylanine and reflux for about 1 hour. Cool to about 0°C and

SUBSTITUTE SHEET (RULE 26)
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12 centrifuge the product (nethyl 4-nitro-(L)-phenyl al ani nate

hydrochl ori de). Wash the product with nmethanol and dry in vacuo at

50[err] C. ST?% 2: The preparation of methyl

(S) - N but oxy&at BEAYE- 4- ni t r ophenyl al ani nat e REACTI ON [err] PCT/GB96/01885
CerrJ]Herr]Nerr]Jerr]d

CerrJ]Herr]Nerr]derr] MW 260.67 12 M W
324. 33 MATERI ALS QUANTI TY MOLES
Met hyl 4-nitro-(L)-phenyl al ani nate hydrochl ori de 45. 0kg 172.7 Sodi um
car bonat e 20. 1kg 189. 6 n-Butyl

chl or of or mat e 24. 0kg 175.8 Ethyl acetate
248. Okg Water (dem neralised) 100. &kg Water (wash)

50. Okg PROGEDBtUHEzeCter predua (miethyt damtro(LEphenylelamitate bydracitlieride) neWasth the
4-ni tro- (L) sehs i@l Rdhaai g,dm‘?;,p%ggg s sodi um carbonate and et hyl

acetate and cool the contents to about 20[err]C

STAGE 2: The preparation of methyl (S)-N-butoxvearbonyl-4-nitrophenylalaninate

REACTION
¢

2 NO,

Sodium carbonate, water

Ethyl acetate, n-butyl

chioroformate
HCIH,N CO,CH; C4Hy0,CHN CO,CH;
C10H13N204C1 C15H0N20¢
M.W. 260.67 MW.324.33
MATERIALS QUANTITY MOLES
Methyl 4-nitro-(L)-phenylalaninate hydrochioride  45.0kg 172.7
Sodium carbonate 20.1kg 189.6
n-Butyl chloroformate 24.0kg 175.8
Ethyl acetate 248.0kg
Water (demineralised) 100.0kg
Water (wash) 50.0kg
PROCEDURE

Charge to the reactor demineralised water, methyl 4-nitro-(L)-phenylalaninate
hydrochloride, sodium carbonate and ethyl acetate and cool the contents to about 200C
with stirring.  Add the n-butyl chloroformate to the reaction mixture whilst maintaining
the temperature at about 30°C and stir for about 30 minutes. Separate the aqueous layer
and wash the ethyl acetate solution with water. The ethyl acetate solution of methyl (§8)-
N-butoxycarbonyi-4-nitrophenylalaninate is used directly at the next stage.

SUBSTITUTE SHEET (RULE 26}



with stirring. Add the n-butyl chloroformate to the reaction m xture whil st
mai ntai ning the tenperature at about 30[err]C and stir for about 30

m nut es. Separate the aqueous | ayer and wash the ethyl acetate solution
wth water. Theokiyy! acetate solution of nethyl (S)- )

N- but oxycar bonyl - 4-ni t r ophenyl al ani nate is used directly atPGTHEBIBISES st age.
SUBSTI TUTE SHEET (RULE 26) WD 97/ 06162

PCT/ GB96/ 01885 13 STAGE 3: The preparatijgn of nethyl

(S) - N-but oxycar bonyl - 4- am nophenyl ani nate REACTION [err]
Cerr]Herr]Nerr]derr] Cerr]Herr]Nerr]dJerr] MW

324. 33 MW 294. 33 MATERI ALS
QUANTI TY MOLES Met hyl (' S)- N but oxycar bonyl -
56.0kg 172.7 nitrophenyl al ani nate Ethyl acetate

252. 0kg 5% Pal | adi um charcoal (55% water wet)
(filter waght GEB The preparation of méh NRHh

5.0kg Ethyl acetate
S Renak & heaylaninate

12. kg
REACTION
NO,
Hy
Hydrogen, 5% Palladium/
charcoal, ethyl acetate
/ butanol
CO,CH;
C4Hq0,CHN
COo,CH
C,Hy0,CHN 2-73

C15Ha0N20¢ C15H22N204
M.W. 324.33 M.W. 294.33
MATERIALS QUANTITY MOLES
Methyl (S)-N-butoxycarbonyl-4- 56.0kg ) 172.7
nitrophenylalaninate
Ethyl acetate 252.0kg
5% Palladium charcoal (55% water wet) 5.0kg
Ethyl acetate (filter wash) 18.0kg
Sodium carbonate 12.5kg
Water (demineralised) 100.0kg
Filter aid 3.5kg
Hydrogen as required
Butanol 247.1kg
PROCEDURE

Charge to the reactor the 5% palladium charcoal catalyst, the ethyl acetate solution of

methyl (8)-N-butoxycarbonyl-4-nitrophenylalaninate and hydrogenate at about 20 psi of
SUBSTITUTE SHEET (RULE 26)



Water (dem nerali sed) 100.0kg Filter aid

3. 5kg Hydrogen as required Butanol
247.1 kg PROCEDURE Charge to the reactor the 5% pal | adi um char coal

cat al yst, thqwg%%% ,2acetate solution of nethyl

(S) - N-but oxycar ony? - 4-ni trophenyl al ani nate and hydr ogenat ePGHCBASBIABS 20 psi
of WD 97/ 06162

PCT/ GB96/ 01885 14 hydrogen, nmaintaining g tenperature between 30[err] C and
50[err]C. On conpletion, filter off the catalyst through filter aid and
wash with ethyl acetate. Wash the ethyl acetate solution wth agueous

sodi um car bonate solution. The ethyl acetate solution of nethyl

(S) - N- but oxycar bonyl - 4- am nophenyl al ani nate is partially distilled, butanol
added and the mi xture fractionated to renove the ethyl acetate. The butanol

ded and ure fracti : . b
S0l uti on | iaRfled ikt ebiaiRtendA00C AT OTUERAERRRERLIGK ©

onyl - 4- apt pophenyl al ani nol . CTION [err]

d err] H err'RE SptAy é @F‘?"]BT gt 2id and wash i ‘I“E’Eﬁﬁtﬂeer waﬁ][‘ ahe pibylercrate
solution with aqueous sodium carbonate solution. The ethyl acetate solution of methyl
(8)-N-butoxycarbonyl-4-aminophenylalaninate is partially distilled, butanol added and the
mixture fractionated to remove the ethyl acetate. The butanol solution is used directly at

the next stage.

STAGE 4: The preparation of (S)-N-butoxycarbonyl-4-aminophenylalaninol.
REACTION

H,
Hy

Sodium, borohydride, ethanol

/ n-butanol
0,CH
23
C4Hy0,CHN
C4HgO,CHN

{

OH
C1sH2N204 C14H22N203
M.W.294.33 M.W. 266.34
MATERIALS QUANTITY MOLES
Methyl (S)-N-butoxycarbonyl-4- 50.8kg 172.8
aminophenylaminate
n-Butanol 306 litres
Sodium borohydride (total) 6.5kg 172.8
conc. Hydrochloric acid 20.2 litres 300
Water (demineralised - for dilution of acid) 20.2kg
Water (demineralised) 150.0kg
conc. Ammonia solution (d=0.88) 14.6 litres
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MW 294. 33 MW 266. 34 MATERI ALS

QUANTI TY MOLES Met hyl (' S)- N-but oxycar bonyl - 4- 50. 8kg
172. 8 am nophenyl am nat e n- But anol 305
litres Sodi ugdplenydride (total) 6. 5kg 172. 8
conc. Hydrochl orlycn%ci d 20.2 litres PCT/GRIGOVRBS er

(dem neralised - for dilution of acid) 20.2kg Water (dem nerali sed)
150. Okg conc. Ammoni a sol ution (d=0.88) j5 14.6 litres WO

PCT/ GB96/ 01885 15
PROCEDURE Charge to the reactor the butanol solution of nethyl
(S) - N-but oxycar bonyl -4- am nophenyl al aninate from Stage 3, and dilute with

97/ 06162

n- but anol

25[“err] C

to the required volunme. Cool the reactor contents to about
Under a nitrogen atnosphere add half the anobunt of sodium

bor ohydri de whil st maintaining a reaction tenperature of about 25[err]C.

Stir for

Further stif®

3 ho¢1 s _and then add the second half of sodi um borohydri de.
WREt ure for 5 hours and warmto 35[err]C. After this tine

stir the reaction m xture for

Charge to the reactor the butanol solution of methyl (8)-N-butoxycarbonyl-4-
aminophenylalaninate from Stage 3, and dilute with n-butanol to the required volume.
Cool the reactor contents to about 259C. Under a nitrogen atmosphere add half the
amount of sodium borohydride whilst maintaining a reaction temperature of about 25°C.
Stir for 3 hours and then add the second half of sodium borohydride. Further stir the

mixture for 5 hours and warm to 350C. After this time stir the reaction mixture for

about 12 hours and then slowly add aqueous hydrochloric acid, maintaining temperature
at about 300C, to decompose any excess sodium borohydride. Add water, warm to
about 35°C and add ammonia solution to adjust to approximately pH10. Separate the
aqueous layer and whilst maintaining a temperature of about 350C, wash the organic
layer with water. Distil some of the butanol, whilst simultaneously azeotroping dry the
solution. The dry butanol solution is used directly at the next stage.

STAGE S: The preparation of {8)-4-(4-aminobenzyl)-2-oxazolidinone.

REACTION
NH, 0 NH,
Yy
0
Sodium methoxide/methanol
n-Butanol
C4HgO,CHN
H

C14H2oN203 CioH12N202
M.W. 266.34 MW. 192.21
MATERIALS QUANTITY MOLES

SUBSTITUTE SHEET (RULE 26)



about 12 hours and then slowy add aqueous hydrochloric acid, maintaining
‘tenperature at about 30[err]C, to deconpose any excess sodi um borohydri de.
Add water, warmto about 35[err]C and add anmoni a sol ution to adjust to
appr oxi mat el .. Separate the aqueous | ayer and whil st nt a| nin
tenperature %?Bgé%u% 35[err]C, wash the organic |ayer with% S/0y8p t||
sone of the butanol, whilst sinultaneously azeotroping dry the soI ution.
The dry butanol solution is used directlyg at the next stage. STAGE 5: The
preparation of (S)-4-(4-am nobenzyl)-2-oxazolidinone. REACTION [err]
Cerr]Herr]Nerr]derr]

Cerr]Herr]Nerr]Jerr] MW 266. 34 M W
192. 21 MATERI ALS QUANTI TY MOLES
SUBSTI TUTE SHEET (RULE 26) WD 97/ 06162

PCT/ GB96/ 018BH- lﬂcmmnﬂtﬂ-mcdﬁbﬂﬂymmi am 3dPkenyl al ani noB45.0 91. 9kg

345. 0 n- Butpama 260.008ep |1tres Sodium
: 4 .
met hoxi de u/xomvr\%lat oxide &Ol‘yezvre]:%gtoxln meZHagcl)ﬁg 7.5kg 4.7 sol k”’]l on)
solution)
Charcoal 2.0kg
n-Butanol (filter wash) 20.0kg
n-Butanol (product wash) . 30.0kg
Filter aid 2.0kg
PROCEDURE

Charge to the reactor the dry solution of (8)-N-butoxycarbonyl-4-aminophenylalaninol in
n-butanol from Stage 4 and add decolourising charcoal. Treat the dry solution at about
850C with the slow addition of sodium methoxide in methanol. Heat the reaction
mixture at 85°C with the slow addition of sodium methoxide in methanol. Heat the
reaction mixture at 850C for a further 30 minutes and then filter hot through filter aid.
After cooling the solution at 5-100C for at least 8 hours, ceatrifuge the mixture, wash
the filtered product with n-butanol and dry at about 50°C in vacuo.

STAGE 6A: The

yllmethyl}-2-oxazolidinone.

REACTION

SUBSTITUTE SHEET (RULE 26)



Char coal 2. 0kg n-Butanol (filter wash)

20. Okg n-But anol (product wash) 30.0kg Filter aid

2. 0kg PROCEDURE Charge to the reactor the dry solution of

(S)- N but oxyfvgrg?( ngl - 4- am nophenyl al ani nol in n-butanol from Stage 4 and
add decol ourI'Si 361 harcoal . Treat the dry solution at abouPCESBH3$E with
the sl ow addition of sodium nethoxide in nethanol. Heat the reaction

m xture at 85[err]C with the sl ow additjpn of sodi um net hoxide in nethanol .
Heat the reaction mxture at 85[err]C for a further 30 m nutes and then
filter hot through filter aid. After cooling the solution at 5-10[err]C for
at least 8 hours, centrifuge the m xture, wash the filtered product with

n- but anol and dry at about 50[err]C in vacuo. STAGE 6A. The preparation of
(S)-4-{3-[2-(dinethylam no)ethyl]-1Hindol-5- yl]nethyl}-2-oxazolidi none.
REACTI ON SUBSTI TUTE SHEET ( RULE 26) WO 97/ 06162

PCT/ GB96/ 01885 17 [err]
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H,

() Sodium nitrite,
hydrochloric acid
(if) Sodium sulphite,

hydrochloric acld

CioHyN20,
MW192.21
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18 MATERI ALS QUANTI TY

(S)-4-(4- Ami nobenzyl ) - 2- oxazol i di none 19. 2kg

nitrite WO 97/06162 6. 9kg

sul phite 37. 8kg

Hydrochl oric acid 66. 6kg

4, 4- Di et hoxy- N, N-di net hyl but yl am ne 18 19. Okg

w w Sodi um hydr oxi de sol ution 60. Okg Et hyl

extracts) 303.0 litres Charcoal

2. 9kg Wat er MAERRKHE:S i sed)

(wash) ' 10.0 litres Filter aid (total

2. Okg PROCERYRE B a2 ozblidifotes 2% 19.2kg
Sodium nitrite 6.9kg
Sodium sulphite 37.8kg
conc. Hydrochloric acid 66.6kg
4 4-Diethoxy-N,N-dimethylbutylamine 19.0kg
32% w/w Sodium hydroxide solution 60.0kg
Ethyl acetate (total extracts) 303.0 litres
Charcoal 2.9kg
Water (demineralised) 412.8kg
Ethyl acetate (wash) 10.0 litres
Filter aid (total used) 2.0kg

PROCEDURE

PCT/ GB96/ 01885
MOLES
100. 0 Sodi um

100. 0 Sodi um
300. FCEKIRI6/01885

100. 0 32%

acetate (total

QUANTEEY gkg Et M{ALEcet at e

SUBSTITUTE SHEET (RULE 26)

used)
100.0
100.0
300.0

100.0



WO 97/ 06162

PCT/ (3B96/ 01885 19 Charge to the reactor conc. hydrochloric acid,

dem neral i sed water and (5)-4-(4- am nobenzyl)-2-oxazolidi none. Cool the
reactor cont ¢y & kfkbetween 0-5[err] C and add aqueous sodiumnitrite

sol ution, maintaining the tenperature below 5[err]C. After StiYPIfPes or
about 30 m nutes add the diazoniumsalt solution to a chilled agueous

sol ution of sodium sul phite, maintainingghe tenperature below 10[err]C.
After stirring for 15 mnutes slowy heat the resulting m xturé to about
55-60[err]C, and then slowy add hydrochloric acid. The solution is

mai nt ai ned at about 60[err]C for about 1 8 hours. Dilute the reaction

m xture with water and heat to about 90[err]C. Under a nitrogen atnosphere
slow y add 4, 4-di et hoxy- NN-di net hyl butyl ami ne and heat at reflux for about
3 hours. Cool, and adjust the m xture to about pH7 using sodi um hydroxi de
solution. Extract with ethyl acetate and then adjust the aqueous |ayer to
aboUt pHL10,Chargsi tp tke mpcwodiogm hydipehiorite agidl demiseralisedr weter tahe (Sidddct at
about 500C ausinddenSt) Wbxaasipfimine. Géahe tdabrof @EMEMNEdo Vehyden ACSI@LRY 83d r aCt S

(containi ng t he pré)duct .. W E h. decol ouri si ng char coal ! aggi%fi l.t er. t.hrough
filter aidtaps Fpass it Sohdion Rantiing e TepRerarire el ophe G A5ERSIERE ¢ o

about 5[ er rfpCaboge A miifutegeaddhthecdiandeivpr sltusolutionds la ohiltel agutpps salutomb® and
vacuum dry sgBiuROufhitd, gaineds t@éemﬁ_b'{ahfré Gaéw Q000f After stirring for 15 minutes
(9) (3] 2kl eh i AT SEIMLs Pl o B W s i 5 hione

109. 4 |itr easid. The solution is maintained at about 600C for about 18 hours.

Dilute the reaction mixture with water and heat to about 90°C. Under a nitrogen
atmosphere slowly add 4,4-diethoxy-N N-dimethylbutylamine and heat at reflux for
about 3 hours. Cool, and adjust the mixture to about pH7 using sodium hydroxide
solution. Extract with ethyl acetate and then adjust the aqueous layer to about pH10,
again using sodium hydroxide solution. Extract the product at about 50°C using ethyl
acetate. Treat the combined ethyl acetate extracts (containing the product) with
decolourising charcoal, and filter through fiter aid. Distil off most of the solvent and
chill the suspension to about 5CC. Centrifuge the crude product, wash with ethyl acetate
and vacuum dry at 50°C.

2-oxazolidinone

MATERIALS UANTITY
Ethyl acetate 109.4 litres
Ethanol 12.3 litres
Charcoal 2.4 kg

, Ethyl acetate (product wash) 5.0 litres
Acetone 11.8 litres
Water (demineralised) 473 kg
Water (demineralised) (product wash) 10.0 kg
Filter acid 20kg

T'he crude product of step 6A is dissolved in a refluxing mixture of 10% ethanol in ethyl
acetate, treated with decolourising charcoal and filtered hot through filter aid. The

SUBSTITUTE SHEET (RULE 26)



Et hanol 12.3 litres Charcoal

2.4 kg Ethyl acetate (product wash) 5.0 litres Acetone
11.8 litres Water (dem neralised) 47.3 kg Wat er
(derm neral i §gfl97d6z0duct wash) 10.0 kg Filter acid

2.0 kg rhe crude product of step 6A is dissolved in a refl u&WﬁBW%‘(Vﬁre of
10% et hanol in ethyl acetate, treated with decol ourising charcoal and
filtered hot through filter aid. The SUBSTI TUTE SHEET ( RULE 26l WO

97/ 06162 PCT/ GB96/ 01885 20
solution is slowy cooled to above 5[err]C and stirred for 18 hours. The
purified product is then centrifuged, washed with ethyl acetate and vacuum
dried at 50[err]C In order to renove solvated ethyl acetate, the dry solid
is added to a mi xture of 20% acetone in water at anbient tenperature and

stirred fogm&nm@[ﬂ?u Ino?euwsswe@ao m%aeé&ﬂ»rt:@ H8 UtThﬁ[pﬁﬁﬁloC% odhergpout 1

hour before centr product was te and drying

in vacuo atheBifsatrifugs e\”?ﬂh aqm cacgtate an %uum dried at 50 C. In order to
remove solvated ethyl acetate, the dry solid is added to a mixture of 20% acetone in

water at ambient temperature and stirred for 1 hour. The suspension is cooled to about
SOC for about 1 hour before centrifuging the product, washing with ethyl acetate and
drying in vacuo at about 45°C,

Example 2

Alternative' preparation of Methyl (S)-N-butoxycarbonyl-4-nitrophenylalaninate
{(Compound of formula (1IT))

A mixture of methyl-4-nitro-(L)-phenylalaninate hydrochloride (40.00g, 0.153 mole) and
sodium hydrogen carbonate (73g, 0.870 mole) in 1,4-dioxane (1000ml) was stirred at
approximately 10°C under anhydrous conditions. A solution of butyl chioroformate
(23.12g, 21.52ml, 0.169 mele) in 1,4-dioxane (200ml) was added over a period of ten
minutes (reaction temperature approximately 13°C). The resulting suspension was
allowed to warm to room temperature and stirred for three hours. The reaction was
quenched slowly into water (1600ml) and then extracted with ethyl acetate (3 x 650ml).
The combined ethyl acetate extracts were washed with brine (1000ml), dried over
anhydrous magnesium sulphate, filtered and evaporated to an oil. Residual solvent was
removed using an oil pump at 50°C to afford 2 syrup (51.34g, 103% yield) which
gradually solidified on standing.

TLC[Si09,EtOAc] was homogeneous (R¢ = 0.59).
1H NMR (60 MHz, CDCl14) was consistent with structure of carbamate.

Example 3

Alternative preparation of Methyl (S)-N-butoxycarbonyl-4-aminophenylalaninate
(Compound of formula (IV))

A solution of the compound prepared by Example 2 [45.00g, 0.13% mole] in ethanol
(845ml) was added to moist 10% palladium on carbon (Type 871, 61.1% H0) [~4.5g]
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Al ternative preparation of Methyl

(S) - N-but oxycar bonyl - 4-ni t rophenyl al ani nate (Conpound of formula (111) A
m xture of nethyl-4-nitro-(L)-phenyl al ani nate hydrochl ori de (40.00g, 0.153
nol e) and sowdlgp,‘;gy%r ogen carbonate (73g, 0.870 nole) in 1,4-di oxane
(1000m ) was stirred at approxi mately 10[err]C under anhydF&6HCRGPIRS i ons.
A solution of butyl chloroformate (23.12g, 21.52m, 0.169 nole) in

1, 4-di oxane (200m ) was added over a pepjod of ten m nutes (reaction
tenperature approximately 13[err]C). The resulting suspension was all owed
to warmto roomtenperature and stirred for three hours. The reaction was
quenched slowy into water (1600m ) and then extracted with ethyl acetate
(3 x 650m ). The conbined ethyl acetate extracts were washed with brine
(1000m ), dried over anhydrous nagnesi um sul phate, filtered and evaporated

to an oil. i venpt . r ved..usjn n_ail t 50[err]Cto
afford a 59‘5‘3‘% "Sﬁ*‘%ﬁ’é’?mfg%g’él g’)ﬂg\ﬁ%‘%‘f’uﬂ Wr a&egélplcyglr gg#%"f'oéldm%ﬂmglt andi ng.
TLC] Si J er t¢mEgatpe)undernorasseasplams pressure: %hesg)vaswpad]ympmm( Bpirdgdn, CDC
13) wast POYQ'SQ‘?O&W oV tnfheSHolksCt ;mae cﬁﬁlyﬁah&?ﬁl?r&i pmhnﬂgiﬂel a%FAMsﬂédﬁJith‘éﬁ ;

reparati on = utoxycar ponvyl.- 4- am,no n al a e oun
gf 1I‘O or mul aeth%%]w%}égl 1(5?% gl’ﬁrl'a.%fw?h nﬁegﬁﬂt{% %vgpgé\g?tghg%g te@?a%ﬁﬁgé)f“hS .m(gOg,
0. 139 nol elthd lastetracan of sqi @t rmoved usingl de @il trympotiosatford) schpen guinu(l .38 car bon
(Type 87L, 161%43.% H20) [-4. 5¢]

TLC [SiO9, EtOAc] showed the required product (Ry = 0.49) with traces of a faster
running impurity.

1H NMR (300 MHz, CDCl13) was consistent with structure of product and residual
ethanol.

Example 4

Alternative  preparation of (S)-N-Butoxycarbonyl-4-aminophenylalaninel
(Compound of formula (V)).

To a stirred suspension of sodium borohydride (14.80g, 0.390 mole) in SVM (150mi),
was added dropwise a solution of the compound prepared by Example 3 [76.40g, 0.260
mole) in SVM (460mi) at room temperature. The reaction was left stirring overnight
(~18 hours) after which TLC (8i0, EtOAc) indicated complete consumption of starting
material. The reaction mixture was acidified to ~pH4 with 2M aqueous hydrochloric
acid with ice-cooling to a temperature of approximately 100C. The resulting mixture
was concentrated to a solid residue and saturated aqueous sodium hydrogen carbonate
(2000ml) was added slowly. The aqueous mixture (pH~8) was extracted with ethyl
acetate (2 x 750ml) and the combined organic extracts dried (magnesium sulphate),
filtered and concentrated to a pale pink waxy sold (64.56g, 93% yield).

TLC [SiO7, EtOAc] indicated the required product (Rg= 0.33) with traces of impurities.

TH NMR (60 MHz, CDCl13) was consistent with structure of alaninol.
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WO 97/ 06162 ﬁ
21 under an atnosphere of nitrogen. The reaction was set up“l l l II

hydr ogenati on at room tenperature under normal atnospheric pressure. *h ere*
was a steady wh ﬁ&? f hydrogen (-9700m ) over nine hours. The catal yst was
filtered off on % and washed with et hanol (100m ). The P¢T/EBt02888as
concentrated in vacuo (water bath tenp. <40[err]C) and the |last traces of
sol vent renoved using an oil punp to affesd a brown gum (41.70g, 101% . TLC
[SiTerr], EtOAc] showed the required product (Rf = 0.49) with traces of a
faster running inmpurity. [err]H NVR (300 MHz, CDCl[err]) was consi stent
with structure of product and residual ethanol. Exanple 4 Alternative
preparation of (S) - N-But oxycar bonyl - 4- am nophenyl al ani nol ( Conmpound of
formula (V)). To a stirred suspension of sodi um borohydride (14.80g, 0.390
mol e) in SElARpPM ), was added dropwi se a solution of the conpound
prepared by Exanple 3 [76.40g, 0.260 nole) in SVM (460nm ) at room
tenperature. The reaction was |eft stirring overnight (~18 hours) after

whi ch TLC (Si qArpm}qesﬂoea«e)prépaeumabed(@mﬁb@@mﬁﬁuﬁameﬂm]aff_{-mﬁws—i ng
material. The rflgﬁ&h@ﬂz%&éﬁ oﬁ@&h@fc})bg&c{ﬁs%gmp Qses Hdtas LR 2M aqueous

hydr ochl oric ac ice- co Fore o apprOX|nater
10[err]C. The resulting m xture

a) forming a carbamate from methyl 4-nitro-(L)-phenylalaninate
hydrochloride, represented by formula (IT)

NO,

HC1 H,N ~ CO,CH;

by adding sodium carbonate or sodium hydrogen carbonate and n-butyl
chloroformate and reacting to give methyl(S)-N-butoxycarbonyl-4-
nitrophenylalaninate, represented by formula (III)

)

b} reducing the compound of formula (III) to give methyl (S)-N-
butoxycarbonyl-4-amino phenylalaninate, represented by formula (IV)
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was concentrated to a solid residue and saturated aqueous "mgm
carbonate (2000m ) was added slowly. The aqueous m xture ( “Z mﬁ”"’
extracted with ethyl acetate (2 x 750m ) and the conbi ned ofgahic- exXtrdct$
dried (magn phate), filtered and concentrated to a_pal e pi nk waxy
sol d (64. 563,%3%7%5% eld). TLC[Sierr], EtOAc] indicated f ’GPé UP85ed
product (Rf= 0.33) with traces of |rrpur|ties. [err]H NMR (60 WHz, CDC 13)
was consistent with structure of alanimgy. SUBSTI TUTE SHEET (RULE 26) WO
97/ 06162 PCT/ GB96/ 01885 22
CLAI M5 1. A process for the preparation of a '

(S)4-{[3-[2(di net hyl am no) et hyl ]-1Hi ndol -5- yl]nethyl)-2-oxazolidi none

whi ch process conprises the steps of a) formng a carbarnate from
met-hyl 4-nitro-(L)-phenyl al ani nate hydrochl ori de, represented by formul a
(1) [err] by addi ng sodi um carbonate or sodium h drogenm:g(bonate and
n-butyl chloroformate and reacting to give nethy ut oxycar bonyl - 4-
ni t rophenyl al ani nate, represented by fornula (

Iv)
C4Hy0,CHN CO,CH,

c) reducing the methyl ester grouping -CO,CH3 in the compound of
formula (V) to give (8)-N-butoxycarbonyl-4-aminophenylalaninol,
represented by formula (V)

NH,

V)

C4Hy0,CHN
OH
d) a ring closure of the compound of formula (V) to give (S)-4-(4-
aminobenzyl)-2-oxazolidinone, represented by formula (VI)

o

NH,
NEH (VD
N

e) preparation of the diazonium salt of the compound of formula (VI)
followed by reduction to give the hydrazine (S)-4-(4-hydrazinobenzyl)-2-
oxazolidinone hydrochloride, represented by formula (VII)

SUBSTITUTE SHEET (RULE 26)



b) reduci ng the conpound of formula (l111) to give net hm‘uﬂlﬂlwu"l"ll”“m
- but oxycar bony] 4- am no phenyl al ani nate, represented by for I

SUBSTI TUTE SHEET ( RULE 26) WD 97/ 06162 " onos o
PCT/ GB96/ 01§&5 §err] c) reduci ng the methyl ester groupi
CCIerr]CJ—l[errfg?%n the conpound of fornula (IV) to give 15’8}/8996/0;385
(S) - N-but oxycar bonyl - 4- am nophenyl al ani nol, represented by formula (V)
[err] d) a ring closure of the conp@4nd of forrmula (V) to give (S)-4-(4-
am nobenzyl ) - 2- oxazol i di none, represented by forrmula (VI) [err] e)
preparation of the diazoni unbsalt of the compound of formula (VI) followed

by reduction to give the hydngzine (S)-4- (4 hydr azi %é) 2-
oxazol i di none hydrochl ori de, epresent ed or ‘%ﬁ'ﬁné UBSTI TUTE SHEET

(RULE 26)

f) Fischer reaction of the compound of formula (VII) to give the

compound of formula (I)

2, A process according to Claim 1 wherein one or more of steps (a) to

(f) are carried out using a one pot procedure.

3. A process according to Claim 1 or 2 wherein steps a) to d) are
carried out by a one pot procedure followed by isolation of the
compound of formula (VI) and then a second one pot procedure for

steps e) and f).

4. A process according to any one of Claims 1 to 3 wherein step a) is
carried out in the presence of an aqueous ethyl acetate solvent, using

sodium carbonate.

5. A process according to Claim 4 wherein the addition of sodium
carbonate in step () takes place at a temperature of approximately
20°C and the addition of N-butyl chloroformate takes place at a

temperature of approximately 30°C.

6. A process according to any one of Claims | to 5 wherein step b) is

carried out by hydrogenation.

7. A process according to any one of Claims 1 to 6 wherein the step (¢)

reduction is effected using sodium borohydride.

SUBSTITUTE SHEET (RULE 26)



E/\Sr ?]7/ ?;3162 Fi scher reaction of the conpound of formula (\F;ﬁ[{lmmmﬂﬂﬂ“mm

conmpound of forrmula (1) 2. A process according to Caim1 whefei h ohe %r *
nmore of stepgydeesis® (f) are carried out using a one pot prgﬁecure. 3. A
process according to Caim1 or 2 wherein steps a) to d) af& CHYPE¥ out by
a one pot procedure foll.owed by isolation of the conmpound of fornula (VI)
and then a second one pot procedure for28teps e) and f). 4. A process
according to any one of Clains 1 to 3 wherein step a) is carried out in the
presence of 8n aguesdsesidirbrdsEihfy 90 ¥ETaimdSI RO7 SAHEAM &5 Bppate. 5.
A process according to Caim4 wherein the addition of sodium carbonate in
step (a) takes pleaEedtouh aneapsisy drutarel splutipprobxhensosippund[afr formuland t he
addi ti on of I\I—buté}) chl oroformat e takes place at a tenperature of
approximately 30[err]C. 6. A process according to any one of Clains | to
5 V\‘/nerei n step b) is carried out by hydrogenation. 7. A process according
to any one of Clains 1 to 6 wherein the step (c)

A process according to any one of Claims 1 to 8 wherein the ring

closure is carried out using a 30% solution of sodium methoxide in

methanol at a temperature which is in the range 50-120°C.

10. A process according to any one of Claims 1 to 9 wherein step (&) is
carried out by
Q) reacting the compound of formula (VI) with sodium nitrite,
and
(i) reducing the diazonium salt formed in (i) using sodium

sulphite.

11. A process according to any one of Claims 1 to 10 wherein the

Fischer reaction of step (f) is carried out at a relatively high dilution.
12.  Aprocess for the purification of (S)-4-{[3-(dimethylamino)ethyl]-1H-
indol-5-yl]-methyl}-2-oxazolidinone which process comprises the

steps of
a) dissolving crude (S)-4-{[3-)dimethylamino)ethyl]-1H-indol-5-
yl}-methyl}-2-oxazolidinone in a refluxing mixture of ethanol

in ethyl acetate and filtering the hot solution;

b) slowly cooling the filtered solution to a temperature of about
5°C

c) centrifuging the product from step b), washing with ethyl

SUBSTITUTE SHEET (RULE 26)



a5} begp” ©!fected usi ng sodium borohyri de.  SUBSTITUTE. HEEIEHEIRENT

- WD 97/ 06162
25 8. A process according

carried out 98 efpdky butanol
A process according to any o

to any one of Clains 1 to 7 whereifi step"d)’is
solution of the conmpound of faormula @%% 9.
ne of Clains 1 to 8 wherein thdGHRIBSure is

carried out using a 30% sol ution of sodi um nethoxide in nethanol at a

tenperature which is in the

range 50-12@gerr]C. 10. A process according

to any one of Clains 1 to 9 wherein step (e) is carried out by (i)

reacting the conpound zef;.fe0f
reduci ng the diazonium salt

process according to any one

E}-I'df?'i(n | o th sodiumnitrite, and (ii)
orned |

in (i) using sodium sul phite. "11. A
of Clainme | to 10 wherein the Fischer reaction

of step (f) is cgﬁried oyt at. a relatively high diIutiy?n. 12. A process

for the purifica

13.  Non-solvated, p

on Heapng with pecleg (-famevE$oivated R

aggiate.

ure (S)-4-{[3-(dimethylamino ethyl)-1H-indol-5-yl]-

methyl}-2-oxazolidinone.

14. An intermediate

of formula (III)

15. An intermediate of formula ([V)

16.  An intermediate of formula (V)

NO,
()
C4Hy0,CHN CO,CH,
NH,
- @V)
C4Hg0,CBN CO,CH,
NH,
(V)

C4H40,CHN

OH
SUBSTITUTE SHEET (RULE 26)
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i ndol -5-yl]-nethyl }-2-oxazol i di none which process conprises II" l [m I
di ssolving crude (S)-4- { [3-)dinethylam no)ethyl]-1H i ndol l nl | Iﬂ“" ”ﬁ II
yl }-nmet hyl }-2-oxazolidinone in a refluxing m xture of ethanol* ih eth

acetate and |Iz ing the hot solution; b) slow y coollngtheflltered
sol ution to 2°¢ ﬁ‘dgzr ature of about 5[err] C ¢) cent ri f ugPRYGB¥@I850duct
fromstep b), washing wth ethyl WO 97/ 06162

PCT/ GB96/ 01885 26 acetate then drying; z#nd d) treating with acetone to
remove sol vated ethyl acetate. 13. Non-solvated, pure
(S) 4-{[ 3- ( ylam no et hyl 1H-| 5-yl]- methyl}-2-oxazolidi none.

. An int gr medimzﬁlé'tdr zgor(“?‘f?;zgf)err] 15. An intermediate of fornula
(IV) [err] 16. An |nteUnedi ate or fornmula (V)

NH

N

18. A process for the preparation of a compound of formula (III)

Ji@/ )
C4Hy0,CHN CO,CH,

. which process comprises reacting a compound of formula (I} with sodium

carbonate and n-butylchloroformate.

Ej :
HC1 H,N CO,CH,

19. A process for the preparation of a compound of formula (1V)

m%%cxmig/
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: I[Dg_/r ]GB%/ \(;\?Sgg/ 231(135 An internediate of formula (V) [err]“mul IHINHHHHIEH;HI,
for the preparation of a conpound of formula (I11) [err] which prokess s *

conprises reid i@ conpound of formula (11) with sodium CP%HBE nd
n- butyl chloroformate. [err] 19. A process for the preparation ?Bxgssa

conpound of formula (1V) [err] WO 97/ 06162
PCT/ GB96/ 01885 28 whi ch process conpri sé&8 reduci ng a conpound of fornul a

(rrr)y Jerr]

which process comprises reducing a compound of formula (I11)

NO,

()

C4H40,CHN C0,CH,

20. A process for the preparation of a compound of formula (V)
NH,

(V)

C4Hy0,CHNY
on
which process comprises reduction of a compound of formula (IV)
NH,
(Iv)
cgﬂgozcm\z CO,CH;

SUBSTITUTE SHEET (RULE 26)



20. A process for the preparation of a conpound of fornul E“W’[”Llﬁll“”llll”\ull
whi ch process conprises reduction of a conpound of fornula

97/ 06162 GB96/ 01885° 29
21. A prooees7ibas: t he preparation of a conpound of for rrul %, ls

whi ch process conprises a ring closure of a conpound of for rrul a Q})%Eerr]
22. Use of an internediate as clained_in Caim114 in the manufacture of a
conposition for use in nedicine. 23. 2Re of an intermediate as claimed in
Claim 15 in the manufacture of a conmposition for use in nedicine. 24. Use
of an i nterrddi atfe pascest fvrmbe prepdshtiomola domdued ffofmalauVe) of a

conposi tion for use in nedicine. 25. Use of an internediate as clained in

Cla|m17 in the manufacture of a conposition for use in nedicine.

- - /Q/

which process comprises a ring closure of a compound of formula (V)

NH,

™)

C4By0,CENY

OH

22. Use of an intermediate as claimed in Claim 14 in the manufacture of

a composition for use in medicine.

23.  Use of an intermediate as claimed in Claim 15 in the manufacture of

a composition for use in medicine.

24.  Use of an intermediate as claimed in Claim 16 in the manufacture of

a composition for use in medicine.

25.  Use of an intermediate as claimed in Claim 17 in the manufacture of

a composition for use in medicine.
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\?f\bo %/ 061(L3J§e as clainmed in any one of Clains 22 to 25 wherei ﬂ'—mm?’mﬁméﬂml”m

conposition is for use in the treatnent and prophyl axis of m grai‘net ™

WO 97/06162 PCT/GB96/01885

30

26. Use as claimed in any one of Claims 22 to 25 wherein the

composition is for use in the treatment and prophylaxis of migraine.
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