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THERAPEUTI C HETEROGYVELH

The present invention is concerned with new chen cal cénp@unds

preparatlon
n nmedi ci ne,

phar maceuti cal formul ati ons containing them and their
particularly the prophylaxis and treatnent of m graine.

Receptors mhlch nedi ate,the actions of 5-hydroxytryptanm ne (5-HI) have beeh
i dentifi ed™ B9Y/

s ifi both the periphery and the brain. PCT/ 00908

IC QCYCLIC COMPOUNDS

The present invention is concermed with new chemical compounds, their
preparation, pharmaceutical formulations containing them and their use

in medicine, particularly the prophylaxis and treatment of migraine.

Receptors which mediate the actions of 5-hydroxytryptamine (5-HT) have
been identified in mammals in both the periphery and the brain.
According to the classification and nomenclature proposed in a recent
article (Bradley gt al, Neuropharmac., 25, 563 (1986)), these
receptors may be classified into three main types, viz. "S-HTl-like",
S-HT2 and S-HT3.

5-HT agonists or antagonists for therapeutic use, but these have not

Various classes of compounds have been proposed as

always been specific to a particular type of 5-HT receptor. European
Patent Specification 0313397 describes a class of 5-HT agonists which
are specific to a particular type of 'S-HIl-like“ receptor and are
effective therapeutic agents for the treatment of clinical conditions
in which a selective agonist for this type of receptor is indicated.
For example, the receptor in question mediates vasoconstriction in the
carotid vascular bed and thereby modifies blood flow therein. The
compounds described In the European specification are therefore
beneficial in the treatment or prophylaxis of conditions wherein
vasoconstriction in the carotid wvascular bed 1is indicated, for
example, migraine, a condition associated with excessive dilation of
the carotid vasculature. However, it is within the scope of the
earlier application that the target tissue may be any tissue wherein

action is mediated by "5-HT,-like" receptors of the type referred to

) 1
above.

We have now found a further class of compounds having exceptional
“S-HTl-like” receptor agonism and excellent absorption following oral
dosing. These properties render the compounds particularly useful for
certain medical applications, motably the prophylaxis and treatment of
migraine, cluster headache and headache associated with vascular

disorders, hereinafter referred to collectively as “migraine”.
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According to .t he classification and nonencl ature proposed in a recent
tarti cI e (Bradley et al, Neuropharnac. 25, 563 (1986)), these

receptors may be classified into three main types, viz. "5-HT -Ilike",
5-HT[ err] and 5-HT[err] Various classes of conpounds have been proposed
as 5-HT agg, Qloilgggy ant agoni sts for therapeutic use, but these have not

al ways been speC| c to a particular type of-%2 HT receptor.

Pat ent Specification 0313397 descri bes a class of 5-HT agonists which are
specific to a particular type of "5-HT -like" receptor and are
effective therapeutic agents for the treatnment of clinical conditions in
whi ch a sel ective a%r:q?l,‘st for th‘erS type of receptor is indicated. For
exanpl e, the receff TE §0eS¥ ofF TRESREES 9ASHe0RTesPRE iiBVRTTAOR he Chemedbral
vascul ar bed andthéteréb)proﬁnﬁufa&%mﬂiﬂtﬁacbf Ebamiibhenei n.  The conpounds
described in the European specification are therefore beneficial in the
treatnent or prophylaxis of conditions wherein vasoconstriction in the
carotid vascular bed is indicated, for exanple, mgrai ng{ a condition
associ ated with excessive dilation of the carq vascul ture. However, it
is within the scope of the earlier applicatig rget tissue may
be any tissue wherein action is nediated b grr]-1ike" receptors of
the type referred to above W have now 3 furr cl asil)of

conpounds havi ng excepti onw\
(CH2)n

wherein
n is an integer of from 0 to 3;

W is a group of formula (i), (ii), or {iii)

S S—x RN_i__

(i) (ii) (1ii)

wherein R is hydrogen or Cl‘a alkyl, X is -0-, -S-, -NH-, or -CH,-, T
is oxygen or sulphur and the chiral ceantre * in formula (i) or (ii) is

in its (S) or (R) form or is a mixture thereof in any proportions; and
Z is a group of formula (iv), {(v), or (vi)

—CHZCHZNR1 RZ / NRS NRS

e (iv) (v (vi)
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"5-HT [err]-like" receptor agonismand excell ent absorption follow ng oral
.dosing. These properties render the conpounds particularly useful for
certain nedi cal applications, notably the prophylaxis and treatnment of

m grai ne, cluster- headache and headdche associated ‘with vascular

di sorders, | ter referred to collectively as "m graine"
REPLACENEMP’%&W 2 Accor di nd®GT4GBAL/0p908 ¢

aspect of the present invention, therefore, tBere is provided a conpound of
formula (1) H

wherein Rl and R2 are independently selected from hydregen and C1 _
-
alkyl and R3 is hydrogen or Cl_4 alkyl,
and salts, solvates and physiologically functional derivatives

: thereof.

Compounds of formula (I) having particularly desirable properties for
the treatment and prophylaxis of migraine include those wherein n is
1, Wis a group of formula (i) and Z is a group of formula (iv) or
(vi). Of these, compounds of formula (I) wherein n is 1, W is a group
of formula (i) wherein R is hydrogen, X is -0- and Y is oxygen and 2
is a group of formula (iv) or (vi) wherein R -=r? . hydrogen or

methyl are particularly preferred.

Two compounds of formula (I) having exceptional properties for the -
treatment and prophylaxis of migraine are N, N-dimethyl-2-[5-(2-oxo-
1,3-0xazolidin-4-yl-methyl)-1H-indol-3-yl}ethylamine and
3«(1-methyl-4-piperidyl)-5-(2-0x0-1,3-0oxazolidin-4-ylmethyl)-1H-indole
in either their (S) or (R) form or as a mixture thereof in‘ any
proportions. The salts and solvates of these compounds, for example,

the hydrate maleates, are particularly preferred.

Physiologically acceptable salts are particularly suitable for medical
applications because of their pgreater aqueous solubility relative to
the parent, ie basic, compounds. Such salts must clearly have a
physiologically acceptable anion. Suitable physiologically acceptable
salts of the compounds of the present invention include those derived
from acetic, hydrochloric, hydrobromic, phosphoric, malic, maleic,
fumaric, citric, sulphuric, lactiec, or tartaric acid. The succinate
and ch.oride salts are particularly preferred <for medical purﬁoses.
Salts having & non-physiologically acceptable anion are within the
scope of the invention as useful intermediates for the preparation of
physiologically acceptable salts and/or for use in non-therapeutic,
for example, in vitre, situationms.
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[errq
Wis a group of formula (i), (ii), or (iii)
[er.:L]

[err] wherein nis an integer of fromO to 3;

WO 91/18897 . ' PCT/GB91/66908

According to a second aspect of the present invention, there is
provided a compound of formula (I) or a physiologically acceptable
salt, solvate, or physiologically functional derivative thereof for
use as a therapeutic agent, specifically as a "S-HTl-like" receptor
agonist, for example, as a carotid vasoconstrictor in the prophylaxis
and treatment of migraine. As indicated, however, target organs for

the present compounds other than the carotid vasculature are wichin

the scope of the present invention.

The amount of a compound of formula (I), or a salt or solvate thereof,
which is required to achieve the desired biological effect will depend
on a number of factors such as the specific compound, the use for
which it is intended, the means of adminiszration, and the recipient.
A typical dally dose for the treatment of migraine may be expected to
lie in the range 0.0l to 5mg per kilogram body weight. Unit doses may
contain from 1 to 100mg of a compound of formula (1), for example,
ampoules £or injection may contain from 1 to 1l0mg and orally
administrable unit dose formulatioms such as tablets or capsules may
contain from 1 to 100mg. Such unit doses may be administered one or
more times a2 day, separately or in multiples thereof. An intravenous
dose may be expected to lie in the range 0.0l to 0.1l5mg/kg and would
typically be administered as an infusicn of from 0.0003 to 0.15mg per

kilogram per minute. Infusion solutions suitable for this purpose may
contain from 0.01 to 10mg/ml.

When the active compound is a salt or solvate of a compound of formula

(I), the dose 1is based on the cation (for salts) or the unsolvated
compound.

Hereinafter references to “compound(s) of formula (I)" will be

understood to include physiclogically acceptable salts and solvates
thereof.

According to a third aspect of the present invention, therefore, there
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[err]= wherein Ris hydrogen or (Jerr] alkyl, Xis -0-, -S-, -NH, or

-CHerr]-, is oxygen or sul phur and the chiral centre * in formula (i) or

(ii)) isinits (S or (R formor is a mxture thereof in any proportions;

andj§ Zis agroup of formula (iv), (v), or (vi) [err]

Lerr] WO 91/18897 PCT/GB91/00908
. 5.

ingredient, at least one compound of formula (I) and/or

pharmacologically acceptable salt or solvate thereof together with

-~

atc

least one pharmaceutical carrier or excipient. These pharmaceutical

compositions may be used in the prophylaxis or treatwent of clinical

conditions for which a "5-HT

. l-like" receptor agonist is indicated,

for

example, migraine. The carrier must be pharmaceutically acceptable

to the recipient and must be compatible with, i.e. not have

a

deleterious effect upon, the other ingredients in the composition. The

carrier may be a solid or liquid and is preferably formulated with at

least one compound of formula (I) as a unit dose formulation, for

example, a tablet which may contain from 0.05 to 95% by weight of

the

active ingredient. If desired, other physiologically active

ingredients may also be incorporated in the pharmaceutical

compositions of the invention.

Possible formulations include those suitable for oral, sublingual,

buccal, parenteral (for example, subcutaneous, intramuscular,

oY

intravenous), rectal, topical and intranasal administration. The most

suitable means of administration for a particular patient will depend

on the nature and severity of the condition being treated and on the

nature of the active compound, but, where possible, oral

administration is preferred.

Formulations suitable for oral administration may be provided as

discrete units, such as tablets, capsules, cachets, or lozenges, each

containing a predetermined amount of the active compound; as powders

or granules; as solutions or suspensions in aqueous or non-aqueous

liquids; or as ocil-in-water or water-in-oil emulsions.

~ Formulations suitable for sublingual or buccal administration include

lozenges comprising the active compound and, typically, a flavoured

base, such as sugar and acacia or tragacanth, and pastilles comprising

the active compound in an inert base, such as gelatin and glycerin or

sucrose and acacia,

e}
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REPLACEMENT SHEET 3 wher ei n

Rlerr] and Rlerr] are independently selected fromhydrogen and (err] .
al kyl and Rerr] is hydrogen or (Jerr] alkyl; and salts, solvates and
physi ol ogically functional derivatives thereof. Conpounds of fornul a

(1) havin ' arly desirable properties for the treatneptraih
_prophylaxgga'gif’lH raine include those wherein nis 1, Wis a?%?ouplé .

formula (i) and Z is a group of fornula (iv) - 8r-(vi). O these, conpounds
of fornmula (1) wherein nis 1, Wis a group of fornula (i) wherein Ris
hydrogen, X is -0- and Y is oxygen and Z is a group of formula (iv) or
(vi) wherein Rerr] - Rerr] - hydrogen or
Formulations suitable for parenteral administration typically comprise
sterile aquecus solutions containing a predetermined concentration of
the active compound; the solution is preferably isotonic with the
blood of the intended recipient. Although such solutions are

preferably administered intravenously, they may also be administered

by subcutaneous or intramuscular injection.

Formulations suitable for rectal administration are preferably
provided as unit-dose suppositories comprising the acrive ingredient

and one or more solid carriers forming the suppository base, for
example, cococa butter.

Formulations suitable for topical or intranasal application include
ointments, creams, lotions, pastes, gels, sprays, aerosols and oils.
Suitable carriers for such formulations include petrcleum jelly,
lanolin, polyethylene glycols, alcohols, and combinations thereof.

The active ingredient is typically present in such formulations at a
concentration of from 0.1 to 15% w/w.

The formulations of the invention may be prepared by any suitable
method, typically by uniformly and intimately admixing the active
compound(s) with liquids or finely divided solid carriers, or both, in

the required proportions and then, if necessary, shaping the resulting
mixture into the desired shape.

For example, a tablet may be prepared by compressing an intimate
mixture comprising a powder or granules of the active ingredient and
one or more optional Ingredients, such as a binder, lubricant, inert
diluent, or surface active dispersing agent, or by moulding an

. intimate mixture of powdered active ingredient and inert 1liquid
diluent.

Aqueous solutions for parenteral administration are typically prepared

by dissolving the active compound in sufficient water to give the
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methyl are particularly preferred. Two conpounds of forrmula (1) having
exceptional properties for the treatnent and prophylaxis of mgraine are
"N, N-di net hyl - 2- (5- ( 2- oxo-

‘1, 3-0xazol i di n-4-yt -net hyl ) -1 Hi ndol - 3-yl ] et hyl ani ne and

- 3- (1 -met hyls 4= Qi I dyl)-5-(2-0x0-1, 3-oxazolidin-4-ylnmethyl)-lHindole in .
either th 9%@}‘8@; (R formor as a m xture- thereof in any BFS&)‘HV@WQ.S
The salts and sol vates of these conpounds, for exanple, the hydrate

mal eates, are particularly preferred. Physi ol ogically acceptable salts
are particularly suitable for nedical applications because of their greater
aqueous solubility relative to the parent, 1ie basic, conmpounds. Such

salts nust cl eardejiradayeoncanprardrd| 6pd cahey zendgniabl abanizwsulESast adsilucion

physi ol ogi cal | y ageeptsabh& isatdmc0f the compounds of the present invention
I ncl ude those derived fromacetic, hydrochloric, hydrobrom c, phosphoric,

malic, maleic, fumaric, citric, sulphuric, lactic, or tartaric acid. The
sutci nate and chahusle sgabidingr® pafdurehlla3pbit RECHRY peshehor ifRt Al chere is

pur poses. Salts having.a_non-physiol ogi cal l cceptaple anion are wthin
the scope of the %rﬁY/‘e% i ﬁgﬁ?ﬁ e rﬁ%(flgﬁ‘l'@? ?g)r P ERG PEFRIFAET N T of
physi ol ogi cal | y aedbpinabt efosatites prrphplaxieroriseedtmenonofherdlpeidalc, condicion

for which a “S-HTl-like" receptor agonist is indicated, for example,

migraine.

According to a fifth aspect, there is provided a method for the
prophylaxis or treatment of a clinical condition in a mammal, Zor
example, 2 human, for which a ©5-HT,-like" receptor agonist Is
indicated, for example, migraine, which-comprises the administraction
to said mammal of a therapeutically effective amount of a compound of
formula (I) or of a physiologically acceptable salt, solvate, or
pﬁysiologically functional derivative thereof.

According to a sixth aspect of the invention, compounds of formula (I)
wherein Z is a group of formula (iv) may be prepared by reacting a
compound of formula (II) (isclated or in situ - infra).

NHNH2

" (11)
N
(CH2)n

wherein n and W are as hereinbefore defined, with a compound of

formula (III)
M L

s
e e
et
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for exanple, in vitro, situations. : :

I : f- 4 Accor di ng
to a second aspect of the present invention, there is provided a conmpound
“of fornmula (I) or a physiologically acceptable salt, solvate, or

physi ol og\&blHgdgsncti onal derivative thereof for use as a PgyEReLbegRs
agent, specifically as a "5-HT |ike" receptorg agonist, for exanple, as a
carotid vasoconstrictor in the prophylaxis and treatment of m grai ne. As

i ndi cat ed, however, target organs for the present conpounds other than the
carotid vasculature are within

or a carbonyl-protected form thereof, such as the dimethyl or diethyl
acetal, wherein L is a suitable leaving group, such as chlorine, or a
protected amino group, either of which may be converted in situ to an
aminoe group, or is -NRlR? where R; and RZ are as hereinbefore defined.
The reaction is typically carried out by refluxing the compounds in a

polar solvent system, for example, ethanol/water, dilute acetic acid,

or water in the presence of an acidic ion exchange resin, for example,
‘amberlyst 15'.

Standard N-alkylation methods may be used to convert compounds of

formula (I) wherein Z is a group of formula (iv) and Rl and/or R2 are
hydrogen to corresponding compounds wherein Rl and/or R2 are C. |
alkyl.

Compounds of formula (I} wherein Z = (iv) and R} - Rz - Cl-h alkyl may
be prepared from the corresponding compound wherein R; - R2 = H by
methods of N,N-dialkylation well known to those skilled in the art,
for example, by treatment with the appropriate aldehyde in the

presence of a reducing system, for example, sodium cyanoborohydride/
acetic acid, in a polar solvent, such as methanol.

Compounds of formula (I) wherein Z = (iv) and Rl or R2 - Cl_ alkyl
may be prepared from the corresponding compound wherein R; =-R" = H by
N-benzylation using benzaldehyde and a suitable reducing agent, for
example, sodium borohydride, in a polar seolvent, such as ethanoil,
followed by N-alklyation wusing a suitable agent, such as the
appropriate dialkyl sulphate, typically in the presence of a base, for
example, anhy. potassium carbonate, in a polar aprotic solvent, such
as DMF, and €£finally N-debenzylation, typically by catalytic

. hydrogenation using, for example, Pd/C in a polar solvent, such as
ethanel.

Hydrazines of formula (II) may be prepared from the corresponding
aniline of formula (IV)
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t he stope of the present invention. The anmount of a conpound of fornula
(1), or a salt or solvate thereof, which is required to achieve the desired
bi ol ogi cal effect will depend on a nunmber of factors such as the specific
“conmpound, the use for which it is intended, the neans of adnministration,
and the r A typical daily dose for the treatnent of Ju '

be expectgﬁkﬁﬁﬁﬂ%@qln the range O-01 to 5ngy pe&<k|Iogran1bod§qagﬁghp&0ﬂﬁ¥t
doses may contain from1l to 100ng of a conpound of forrmula (1), for

exanpl e, anpoules for injection nmay contain from1l to 10ng and orally

adm ni strabl e unit dose fornulations such as tablets or capsules may
contain from1l to 100ng. Such unit doses nmay be 3gef e or nore
times a day, separately or in nultiples thereof aveno dose nay be
expected to lie in the range 0.01 to 0. 15ng/ kg {and mould typically be

adm ni stered as an infusion of,,jrom0.0003 to @ d kMogramp&&P

m nute. | nfusion solutions sui bLg for thIS p Ry contain fr 0.01
to 10ng/ m . When the active co a salt sol vate of a conpound
of fornmula (1), the dose is based on the Btion (for salts) or the

unsol vat ed conpound,

wherein n and W are as hereinbefore defined, by diazotisation followed
by reduction. Diazotisation is typically carried out using sodium
nitrite/c.HCl and the resulting diazo product reduced in situ wusing,
for example, tin(lI) chloride/c.HCl. The resulting hydrazine may be
isolated or cenverted to a compound of formula (I) in situ.

fnilines of formula (IV) may be prepared by reduction of the
corresponding p-nitro compound of formula (V)

NO

2 4P

N
(CH,)

wherein n and W are as hereinbefore defined, typically by catalytic
hydrogenation using, for example, Pd/C in a polar solvent system, such
as an acidified mixture of ethanol, water and ethyl acetate.

Anilines of formula (IV) wherein W is a group of formula (i) or (ii)
may also be prepared by eyclising a compound of formula (XTXIII)

4 NH
H(R™)N .

HX

(CHy),
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Hereinafter references to "conpound(s) of forrmula (I)" will be understood
to include physiologically acceptable salts and sol vates thereof.
“According to a third aspect of the present invention, therefore, there are
provi ded pharnmaceutical conpositions’™ conprising, as active

WO 91/18897 - 10 PCT/GB91/60908

or (XXXIV)

4 l
H(R )N (XX
\/\ (CHZ)n /

wherein n and X are as hereinhefore defined and R~ is -CO‘,ZR3 where Ri
is Cl_ 4 3lkyl, typically by heating in the presence of a base, such as

sodium methoxide.

Compounds of formula (XXXIII) wherein X is oxygen may be prepared by
reducing a corresponding Cl- 4 alkyl ester using, for example, sodium
borohydride, in a polar solvent system, such as ethanol/water, at 0°c.
The ester may be prepared by esterifying ‘the corresponding carboxylic
acid using, for example, the appropriate alcshol and HCl or by
reducing the corresponding p-nitro compound, for example, by catalytic
hydrogenation. Both the acid and the p-nitro compound may be prepared
from the corresponding p-nitroaminoacid, the acid by N-alkoxycarbony-

lation using, for example, RSOCOCI where RS is as hereinbefore

defined, followed by reduction of the nitro group, for example, bxr
cacaly;tic hydrogenation, or by reduction of the nitro group <followed
by N-alkoxycarbonylation, and the p-nitro compound by N-alkexycarbonyv-
lation (as for the acid) followed by esterification using, Zor
example, the appropriate alcohol and HCl, or by esterification
followed by N-alkoxycarbonylation. The p-nitroaminocacid may be
obtained commercially or prepared from readily available starting
materials by methods known to those skilled in the art or obtainable
from the cfxemical literature, for example, by p-nitration of the
corresponding aminoacid using, for example, c.stoa/c.HN03 ac 0°¢.
Compounds of formula (XXXIV) wherein X is oxygen may be prepared by

_reducing the corresponding dinitro compound, typically by catalytic
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ingredient, at |least one conpound of formula (1) and/or [err]
.pharmacol ogi cally acceptable salt or solvate thereof together with at | east
“one pharmaceutical carrier or excipient. These pharmaceutical conpositions
may be used in the prophylaxis or treatnment of clinical conditions for
whi ch a "5; élergg-l | ke" receptor agonist is indicated, for exar?)I e,
m grai ne. 1888%i er nust be pharrmaceuticalily - accept abl e FeT/GR91/00908
-recipient and nust be conpatible wth, i.e. not have a deleterious
ef fect upon, the other ingredients in the conposition. The carrier may be a
solid or liquid and is preferably fornmulated with at | east one conpound of
formula (1) as a unit dose formulation, for exanple, a tablet which may
contai n from 0. 05hY¥ogenatipn \ysiige foT eRample: RC iirgreptilent .solveqt, such as
desired, other o@{ueiol @k Calih¥ero ¢ Ynd NP IbENLRepdFRY B SPeactPRz the
I ncor por at ed I n t he phar maceuti cal conpositions of the i'nvention:.
Possi bl e for mul at fFRRTSPFAtey fkdlehkds #ith nd Sromethane . oipicalynir fhgaPressnes Ak, 2
pafenteral (for ekss®yl for Sukaplaneodfun | BdthaRitkeGUl B 2 OfollaBl §AYBROUSYuch as
rectal, topical and.int ar%agfl g mnistration. The st suLt abl e_neans _of
adni ni stration foPSRaPRtt FRICYPS PYt REHETAFIOP U8 e fOToFFA™REE nal i £ 0ah% HNO;
severity of the cen®iytporitbeting tafeeiedapyrdppintehsldehyde followed by reaction
with nitromethane. The aldehyde may be obtained commercially or
prepared from readily available sta}ting materials by methods known to

those skilled in the art or obtainable from the chemical litsrature.
p-Nitro compounds of formula (V) may be prepared by

(a) in the case where W is a group of formula (i) in which ¥ <s
cxygen or sulphur, reacting a compound of formula (VI)

. N02
H(R)N V)
HX
(CH2)n
vherein n, R and X are as hereinbefore defined, with a compound
of formula (VII)

L

\L'

Y=C

(VII)

wherein Y is as hereinbefore defined and L and L', which may be
the same or different, are suitable leaving groups, for example,
chlorine, ethoxy, trichloromethyl, trichloromethoxy, or
imidazoyl, for example, in the case where L = L’ = chlorine, in
a non-polar solvent, such as toluene, in the presence of a base,

for example, potassium hydroxide.
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nature of the active conpound, but, wher e possi bl e, or al
admnistration is preferred. Formul ati ons suitable for oral

admi ni stration may be provided as discrete units, such as tablets,
capsul es, cachets, or |ozenges, each containing a predeterm ned amount of

the activewodTpmesyl, as powders or granules; as_sol utions or pgyaPBRRTodREs | N
aqueous or non-aqueous liquids; or as oil-in-whter or water-in-oi

enul si ons. Formul ati ons suitable for sublingual or buccal adm nistration
i ncl ude | ozenges conprising the active conmpound and, typically, a flavoured
base, such as sugar and acacia or tragacanth, and pastilles conprising t he

act i \égag?gpound | Np3n 118ekle RESE wnHCGas 981 LN BNELGLYSRELD QL GHSHPE;

oxygen or sulphur, reacting a compound of formula (VIII)

N02

. Hx (VIII)
HRIN \/K
(CH,)_

wherein n, R and X are as hereinbefore defined, with a compound
of formula (VII) wherein ¥, L and L' are as hereinbefore

defined, typically using the reaction conditions described in
(a);

(c) in the case where W is a group of formula (iii), reacting a
compound of formula (IX)

NO2

HO o

(CH2)n

wherein n is as hereinbefore defined, with a compound of formula

X) @
"=

NH
(X)

o

wherein R is as hereinbefore defined, typically in a polar
aprotic solvent, such as DMF, in the presence of DEAD/Ph3P.

Compounds of formula (VI) may be prepared by ring-opening a compound
of formula (V) wherein n is as hereinbefore defined and W is a group
of formula (1) in which R, X and Y are as hereinbefore defined, for
example, by refluxing in 2N aqu. KOH.

. ____—/q.
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Formd ati ons suitable for parenteral adm nistration typically conprise
steril e aqueous sol utions containing a predeterm ned concentration of the
active conpound; the solution is preferably isotonic with the blood of
the-"intended recipient. Al though such solutions are preferably

adm ni ster
or intramuscular 1

ggpsenously, they may al so be adm nistered by Y TS

nj ecti on. Fornmul ati ons suilBable for rectal

adm nistration are preferably provided as unit-dose suppositories
conprising the active ingredient and one or nore solid carriers formng the

suppository base,

e

e
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for exanple, cocoa butter.

Compounds of formula (VI) wherein X 1is oxygen may be preparad b
esterification of the corresponding carboxylic acid. =zypically by
treatment wich thionyl chloride and an appropriate alcohol ac -lOCC,
followed bv reduction of cthe ester using, £for example, sodium
borohydride, in a polar selvent svstem, such as ethanol/water, at 0.
The acid may be obtained commercially or prepared from readily
available starting materials by methods known to those skilled in che
art or obtainable from the chemical literature, <for example, O¥
p-nitration of the corresponding amincacid using, <£or example,

c.H,S0, /c.HNO, at 0°c.

2 3

Compounds of formula (VIII) may be prepared by ring-opening a compound
of formula (V) wherein n is a hereinbefore defined and W is a group oI
formula (ii) in which R, X and Y are as hereinbefore defined, ZIor
example, by refluxing in 2N aqu. KOH.

Compounds of formula (III), (VII), (IX) and (X) may be obtained
commercially or prepared from readil&havailable starting materials by
methods knoun to those skilled in the art or cbtainable from the
chemical literature.

p-Nitro compounds of formula (V) wherein W is a group of formula (i)
or (ii) may also be prepared by p-nitration of a compound of Iormuia
(XXXVI)

(XXXVI)

W
™ (CH

2) n

wherein n and W are as hereinbefore defined. using, £for example,

c.H,S0, /c.HNO; at 0°c.

Compounds of formula (XXXVI) may be prepared by reacting a compound of

_formula (XXXVII)

ot ot e 2
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Formd ations suitable for topical or intranasal application include
ointnments, creans, |otions, pastes, gels, sprays, aerosols and oils.
Suitable carriers for such forrmulations include petroleumjelly; I|anolin,
pol yét hyl ene glycols, alcohols, and conbi nati ons thereof. The active

I ngr edi entwiogsoty¥s®esal | y present in such formulations at a Cogﬁiﬂ%$€%§¥@ of
from0.1 to 15% w w. The formul ati ons of thet4d Aventi on may 8
any suitable method, typically by uniformy and intimately adm xing the
active compound(s) mnth liquids or finely divided solid carriers, or both,

in the required proportions and ﬁR I f necessary, sh t he resultlng
m xture into the desired shape. Egﬂ“exanple a tab

conpressing an intimate mxture conprising a powder o
active ingredient and one onyyore opt onal |ngred|ent , such_jas a bi nder,
| ubricant, inert diluent, or ‘su acwNwve per 7 or by

nmoul ding an intimte nlxture of powdered ac( 2)ngedie and inert liquid
di | uent.

or (XXXVIII)

HX
(XXVIID)
H(R)N
(CH,)_

vherein n, R and X are as hereinbefore defined, with a compound of
formula (VII) wherein Y, 1L and L' are as hereinbefore define

typically in the presence of a base, for example, potassium hydroxide,
in a non-polar solvent, such as toluene.

Compounds of formula (XXXVII) and (XXXVIII) may be prepared by
reducing the corresponding nitro compounds, typically by catalytic
hydrogenation using, for example, Pd/C in a polar solvent, such as
ethancl. The nitro compound corresponding to the compound of formula
(3XXVII) may be prepared by reacting a compound of formula (XXIV)

(XXIT)
27N eH,)
2'n+1
wherein n is as hereinbefore defined, with paraformaldehyde in a polar
aprotic solvent, such as DMF, in the presence of a base, for exampie,
, sodium methoxide, at 0°¢c, or by esterification of the corresponding
carboxylic acid, typically by treatment with thionyl chloride and an
appropriate alcohol at -lOOC, followed by reduction of the ester group

using, for example, sodium borohydride, in a polar solvent system,

such as ethanol/water, at 0°C. The nitro compound corresponding <o

the compound of formula (XXXVIII) may be prepared by reacting cthe
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Agquedus sol utions for parenteral adm nistration are typically prepared by

di ssol

Vi ng

the active conpound in - sufficient water to give the

-desired concentration and then rendering the resulting solution sterile and

i sot on

~there is pweyéey

of a nedi canent
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according to a fourth aspect of the present invention,

Whe use of a compound of formula (1) in thedienoisabs
or

the prophylaxis or treatmeh® 'of a clinical condition

appropriate aldehyde with nitromethane, typically in the presence of a
base, for example, sodium methoxide, in a polar solvent, such as
methanol. The compound of formula (XXIV), the acid and the aldehyde
may be obtained commercially or prepared from readily available
starting materials by methods known tc those skilled in - the art or

obtainable from the chemical literature.

p-Nitrc compounds of formula (V) vherein W is a group of formula (i),
(i1), or (iii) 4in which R is cl-k
corresponding compound of formula (V) wherein R is hydrogen by
N-alkylation using a suitable agent, such as the appropriate dialkyl

alkyl may be prepared from the

sulphate, typically in the presence of a base, for example, sodium
hydride, in a non-polar solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (i) or (ii)
may alsc be prepared by reacting a compound of formula (XV)

H(R)N /@:"2 |
(XV)

HX -
\\\.//’/L\\\\ ((:F%Z)n _

or (XXV)

H
HX N (XKV)
H(RIN \/K
(CHZ)n -

wherein n, R, X and Z are as hereinbefore defined, with a compound of
formula (VII) wherein Y, L and L’ are as hereinbefore defined, for
example, in the case where L = L' = ethoxy, by heating in the presence

of a base, for example, potassium carbonate.

____:.ml
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for which a "5-HT, -like" receptor agonist is indicated, for exanple,

m gr ai ne. According to a fifth aspect, there is provided a nethod
"for the prophylaxis or treatnent of a clinical condition in a mamml,
for exanple, a human, for which a "5-HT[err]-like" receptor agonist

I's 1ndi catwogﬂmsgifxarrpl e, mgraine, which conprises the adr’rk,a.l5 # Msto
said manmal of a therapeutically effective amoént of a conpound o (ornula
(I') or of a physiologically acceptable salt, solvate, or physiologically
functional derivative thereof. According to a sixth aspect of the

I nvention, conpounds of formula (1) wherein Zis a group of formula (iv)

fm,yn?rea'frepar °0 Plonfdfhl U FoSRIP W a2y W2 Foparld by HepOafiaifs U compound

[err] of formula (I) wherein n and Z are as hereinbefore defined and W is a
group of formula (i) in which R, X and Y are as hereinbefore defined,
for example, by refluxing in 2N aqu. KOH.

Compounds of formula (XV) wherein X is oxygen may be prepared by
esterification of the corresponding carboxylic acid, typically by
treatment with thionyl chloride and an appropriate alcohol at -10°C,
followed by vreduction of the ester using, for example, sodium
borohydride, in a polar solvent system, such as ethanol/water, at 0%.
The acid may be prepared by ring-opening a compound of formula (XVI)

H
@
\‘\ N
NR (XVI)
6

RON
CHY, z
0

wherein n, R and Z are as hereinbefore defined and Rﬁ is hydrogen or

benzyl, typically by refluxing in water in the presence of a base, for
example, barium hydroxide.

Compounds of formula (XVI) wherein n = 0 may be prepared by reducing =z
compound of formula (XV1I)

R

'e) N CH
~ ™~
T (CHZ)n- ; . (RVII)

R°N S

O

. ) 6
wherein n, "R, R° and Z are as hereinbefore defined, typically by

catalytic hydrogenation using, for example, Pd/C in a polar solvent

BEEN
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wher€in n and Ware as herei nbefore defined, with a conpound of fornula
(rer) [err]

[err]

WO 91/18897 o PCT/GB91/00908

system, such as ethanol/water. Altermatively, an enantioseleccive
reducing agemt. such as Rh(cod)(dipamp) BF,  (JCS. Chem. Comm.
275 (1991)), may be used to reduce the double bond ané theredy
introduce & chiral centre at the 4&-position of the dioxoimidazoie
ring. The reduction step may be used to convert a compound of formula
(XVII) wherein Z is a group of formula (v) into a compound of Zormula
(XV1) wherein Z is a group of formula (vi).

Compounds of formula (XVII) may be prepared by reacting a compound of
formula (XVIII)

H
N

(XVIII)

‘OHC
N

(CH2) n-1 y4

wherein n and Z are as hereinbefore defined, with, in the case where
R6 is to be hydrogen, a compound of formula (X) wherein R is as
hereinbefore defined, typically by heating in glac. acetic acid in the

presence of ammonium acetate,

Compounds of formula (XVIII) may be prepared by che reduction/
hydrolysis of the corresponding nitrile, typically using Raney nickel
and sodium hypophosphite in a mixture of water, acetic acid and
pyridine. The nitrile may be prepared by reacting a compound of
formula (XIX)

H
N

v (XIX)

NC

~
(CHy)

This Sheet Has Been Replaced
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or a tarbonyl -protected formthereof, such as the dinethyl or diethvl
acetal, wherein L is a suitable |eaving group, such as chlorine, or a
protected am no group, either of which may be converted in situ co an am no
group, or is -NR [err] where Rerr] and Rlerr] are as hereinbefore
defined. Wi@9LA88%7 on is typically carried out, ;ay refl uxi ng pPOECEPTIRYGES

I n a polar solvent system for exanple, ethaﬁoT/mater dilute acetic acid,
or water in the presence of an acidic ion exchange resin, for exanple,

" Anber |l yst 15'. St andard N-al kyl ati on nmet hods may be used to convert
conpounds of formula (1) wherein Zis a group of formula (iv) and R err] .
and/or Rlerr] ar &n&&ﬁhogevrs £ he8OIbEERQANEU MG £OMRANNGS chWN&LRI GadBeCEl]s =

and/or R err] are C. alky ounds of formula (1) wherein Z - (iv).
and R[ er r] _ [8Fr?_gIET%IDrT_] 931' (.’1), the approprilata COIIIDOU.nG or Zormuls

[err] be preparedEX@II)t he correspondi ng conpound wherein R - R - H
by met hods of N, N-di al kyl ation well known to those skilled in the art, for
exanple, by treatment with the appropriate al dehyde in the presence of a
reduci ng system for exanple, sodiun1cyanobe+ﬁhyQ:ide/

s
Edhiate e s dodh by
Lewad ' a4

O=‘-'\__/NH

. ] 3 . - o : P .
wnerein R is as hereinbeiore defined. cypically by refluxing ia =z

polar solvent. such as methanol, in the prasence of base, Zor exampis.

Porassium hydroxide.

Compounds of formula (XIX) and (XXVIII) may be obtained commerciaily
or prepared from readily available starting materials by methods known?j
to those skilled in the art or obtainsble from the chemicaf
literature. Compounds of formula (XVI) wherein n = 0 may be obtaine;
by the same means.
Compounds of formula (XVI) wherein R6 is benzyl and Z is a group
formula (iv) may be prepared by reacting a compound of formula (X}.."vf

O NHNH
) 7— NR 2
(XXXv)
N =
7~ PN
Bz CH 7
( 2)n
wherein n and R are as hereinbefore defined // w:.t:h am* comuounc'. o

formula (III) wherein L is as hereinbefore ,defmed ‘-'vp:.callv using

the reaction conditions described above for the rTeaction of (II) with
(I1D).
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.acetit acid, in a polar solvent, such as nethanol . Conpounds of fornul a

(I) wherein Z -

(iv) and R[err] or Rerr] - (err] al kyl may be

.prepared fromthe correspondi ng. conpound wherein Rerr] -R [err]- H by.
N-benzyl ati on using benzal dehyde and a suitable reducing agent, for

exanpl e, swdjoynggarrohydride, in a polar sol veni%J such as et hgixeh,cao9)ebensed
ch

by N-alklyation

di al kyl sul phat e,

using a suitable agent as the appropriate
typically in the presence of a base, for exanple, anhy.

pot assi um carbonate, in a polar aprotic solvent, such as DV, and
finally N- debenzyl ation, typically by catal yti c hydrogenati on using,

for exanple, Pd/C t dr
218 86 SOED, 5B iR, S, BB i

formula (11) may

This Sheet 13,

i s

aniline, typically using the reaction condn:xons described above for
the conversion of (IV) to (II). The aniline may be prepared byv
reducing the corresponding p-nitro compound, ctypically using che
reaction conditions described above for the conversion of (V) to (IV).
The p-nitro compound may be prepared by reacting the corresponding
p-nitroaminoacid with benzyl isocyanate in the presence of base, for
example, potassium hydroxide, in a polar solvent, such as water., The
p-nitroaminoacid may be obtained commercially or prepared from readily
available starting materials by methods known to those skilled in the
art or obtainable from the chemical literature, for example, by
p-nitration o¢f the corresponding aminoacid using, for example,
c.H SOa/c HNO3 at 0°c.

Compounds of formula (XV) wherein R is hydrogen may be prepared by
reducing a compound of formula (XX)

H

02N N (XX)

HX

( 2) n y4
wherein n, X and Z are as hereinbefore defined, typically by catalytic
hydrogenation using, for example, 'Pd/C in a polar solvent, such as
ethanol. The same step may be used to comvert a compound of formula
(XX) wherein Z is a group of formula (v) into a compound of formula
(XV) vherein Z is a group of formula (vi).

Compounds of formula (XX) wherein X is oxygen may be prepared by
reacting a compound of (XXI)

Replaceq T HAS BREN

-.»[1 1S b'[ “"L:

SUBSTITUTE SHEET

!



[err] " lo-
NH2 (v [err] wherein n and W

are as herei nbefore defined, by diazotisation followed by reduction.
D azotisation is typically carried out using sodiumnitrite/c.HCO and

the resul {y CE%A g0 product reduced in situ using, for exanpcI/GBS1YHI9G8
chloridel/c The resul ting hydrazine may2® be isolated or converted to

a conmpound of formula (I) in situ. Anilines of formula (1V) may be
prepared by reduction of the corresponding p-nitro corrpounp.] of formula (V)

N

(XXI)
O,N
~N
2 T (CH,)
2'n+1 Z
wherein n and Z are as hereinbefore defined, with paraformaldehyde in
a polar aprotic solvent, such as DMF, in the presence of a base, for

example, sodium methoxide, at OOC.

Compounds of formula (¥XI) may be prepared by reacting a compound of
formula (XXII)

H
N

(XX1I)

(CH,)
2'n+1
wherein n is as hereinbefore defined, with, in the case where Z is to
be a group of formula (v) or (vi), the appropriate compound of formula

(XXVIII) wherein R3 is as hereinbefore defined, typically by heating
in glac. acetic acid.

Compounds of formula (¥XII) wherein n » 0 may be prepared by reducing
a compound of formula (XXIII)

H
N

/ (ZXI11)

(CHz)n-‘I

wherein n 1s as hereinbefore defined, using, for example, sodium

borohydride and 40% w/v aéu. NaOH in a polar aprotic solvent, such as
—eo——n=tonitrile, at 0%.
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[err]”
defi ned,

ethyl acetate.

(i) or (ii

(XXX 1 1)
(XXX 1)

[err] wherein n and w are as hereinbefore

typically by catalytic hydrogenation using, for exanple, Pd/Cin a
pol ar sol vent system such as an acidified m xture of ethanol, water and

HX

Anilines of fornmula (1V) wherein Wis a group of fornmula
f f |
')Vd’@?hﬁsﬁo be prepared by cyclising a conpound o lgér%nagl/mm

- 21 -
[err]

Compounds of formula (XXIII) may be prepared by heating the
appropriate aldehyde with nitromethane in the presence of ammonium
acetate. The aldehyde may 'be prepared from a compound of formula
(XIX) wherein n is as hereinbefore defined using the reaction
conditions described above for preparing a compound of formula (XVIII)

from the corresponding nitrile.

Compounds of formula (XXII) wherein n = O may be obtained commercially
or prepared from readily available starting materials by methods known
to those skilled in the art or obtainable from the chemical
literature.

Compounds of fc;mula (XXI) wherein n ¥ O may also be prepared from a
compound of formula (XXXIX)

H
N

(XXXTIX)
2 \CHé \(CH ) .
2'n-1 Z

vwherein n and Z are as hereinbefore defined, using reaction conditions

analogous to those used to comvert (XXIII) to (XXII). Compounds of
formula (XXXIX) may be prepared from a compound of formula (XVIII
vherein n and Z are as hereinbefore defined using reaction conditions

analogous to those used to prepare (XXIII) from the appropriate

aldehyde and nitromethane.

Compounds of formula (XX) wherein X is other than oxygen may be
obtained commercially or prepared from readily available starting
materials by methods known to those skilled in the art or obtainable

from the chemical literature.

Compounds of formula (XXV) may be prepared by ring-opening a compound

~F-“ormula (I) wherein n and Z are as hereinbefore defined and W is a
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group of formula (ii) in which R, X and Y are as hereinbefore deifined.

for example, by refluxing in 2N aqu. XOH.

Compounds of formula (I) wherein W is a group of formula (i) in which
Y is sulphur may be prepared by refluxing a compound of formula (XV)
vherein n, R and X are as hereinbefore defined, with a2 compound of
formula (VII) wherein ¥ 1is sulphur and L and L’ are as hereinbefora
defined, for ezample, N,N'-thiocarbonylimidazole, <typically in an

aprotic solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (ii) in which
Y is sulphur may be prepared by refluxing a compound of formula (XXV)
wherein n, R and X are as hereinbefore defined, with a compound of
formula (VII) wherein ¥ is sulphur and L and L’ are as hereinbefore

defined, for example, N,N’-thiccarbonylimidazole, ¢ypically in an
aprotic solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (iii) and 2
is a group of formula (v) or (vi) may also be prepared by cyclising a
compound of formula (XXVI)

H

@)
RN —( N
/ (XXV1)
HN

N
(CHZ) n Z

wherein'n and R are as hereinbefore defined, Z is a group of formula
(v) or (vi) and ® s C,_, alkyl, typically by heating in aqueous

acid, for example, 2N HKCl.

Compounds of formula (XXVI) wherein Z is a group of formula (v) may be
prepared by reacting a compound of formula (XXVII)

—

REPLACED
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wherein n and X are as hereinhefore defined and Rlerr] is -CO R err] where
Rlerr] is (Qerr] alkyl, typically by heating in the presence of a base,
such, as sodi um net hoxi de. Compounds of fornmula (XXXI11) wherein X is
oxygen may be prepared by reducing a corresponding CJerr] al kyl ester
using, fo ARges sodi um borohydride, in a polar solvent 5¥?ﬁﬂ@h Bd6dugas
ethanol/mg?g?? at [err]C. The ester may be p?ggaTed by esteri ylnggthe
correspondi ng carboxylic acid using, for exanple, the approprigte al cohol
and HC1 or by reducing the correspon ng p-nitro conpouynd, for exanple, by
catal yti c hydrogenati on. t he and the p-ni NS N may be
prepared fromthe correspo NNg pﬁ%ltroan1noaC|d (XXVII)

N al koxycar bony- 5 at | on

using, for ex (I};ﬂlerr] mhere
defined, followed ereductlon of ﬁE\ﬂl 0
catalytlc hydr ogenati on, or by reduction &g n|tro group follomed by
N-al koxycarbonyl ation, and the pznitro conp by N al koxycarbony- | ation
(as for the aci duhbadinonpd kyd eRt esrel b€ HerOImbeGbFY), dbfined, with a compound of

formula (XXVIII) wherein R3 is as hereinbefore defined, typically by

heating in a non-aqueous acid, for example, glac. acetic acid.

Compounds of formula (XXVI) wherein Z is a group of formula (vi) may
be prepared by reducing a compound of formula (XXVI) wherein Z is a
group of formula (v), typically by catalytic hydrogenation using, for
example, Pd/C in a polar solvent system, such as acidified methanol/

water.

Compounds of formula (XXVII) may be prepared by reacting a compound of
formula (XXIX)

H
N
(XXIX)

H,N
2\(0)

wherein n is as hereinbefore defined, with a compound of formula (XXX)

NCO

R7O'ZC _/ (XK

wherein R7 is as hereinbefore defined, ¢typically in an aprotic

solvent, such as DCM.

ThsShm
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exanpl e, the appropriate al cohol and HCl, or by esterification followed by
N- al koxycar bonyl ati on. The p-nitroam noacid nay be obtained
commercially or prepared fromreadily available starting materials by

met Hods known to those skilled in the art or obtainable fromthe chenlcal
literatur nple, by p-nitration of the correspondlng

usi ng, fo(rew"ofﬁrrpﬁg‘?1 c.Herr]SOerr]/c.[err] atz® C. Corrpourg?ﬂ orrrula
(XXXI'V) wherein X is oxygen may be prepared by reduci ng the corresponding

dinitro conpound, typically by catalytic
- 11-

Compounds of formula (IXIX) and (IXX) may be obtained commerciail:r =

"

srepared from readily availsble starting materials by methods xnown ¢

(9]

“hose skilled in the art or obtainable from the chemical literacurs.

Compounds of formula (I) wherein Z is a group of formuia (iv) mav also

be prepared from a compound of formula (XXXI)

H2) n

wherein n and W are as hereinbefore defined, by methods known to those
skilled in the art or obtainable from the chemical literature, ifor
example, by treatment with (COL)z, where L is a2 suitable lea{ving
group, for example, chlorine, to give the corresponding 3-COCOL
compound which may then be treated with HNR]'Rz. where Rl and }3.2 are as
hereinbefore defined, ‘and reduced using, for example, lithium
aluminium hydride. Alternatively, the compound of formula (XXXI) amay
be treated with CHZO/KGN to give the corresponding 3-cyanomethyl
compound which may then be catalytically hydrogenated over 2aney
aickel in the presence of HNRle as hereinbefore defined.

The aforementioned 3-cyanomethyl compound may also be prepared ©&v¥

cvclising a compound of formula (XXXX)

NHN == CH(CH_)),CN

(X0

——
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hydr ogenati on using, for exanple, Pd/C in a polar solvent, such as ethanol.
The dinitro conpound nay be prepared by reacting the appropriate al dehyde
with nitromethane, typically in the presence of a base, for exanple, sodium
net hoxi de, in a polar solvent, such as methanol, followed by 2-nitration

usi ng, for I c.H[err]SO[err]/c.Hqurr], or by P-nitr t| nof t he
appropri at ﬁé?@@’d’e foll owed by reaction with % tronet hane. IMde
may be obtained commercially or prepared fromreadily avail abI e starting
materials by nethods known to those skilled in the art or obtainable from

the chemcal literature. p- Nitro compounds of fornula (V) nay be prepared
by (a) inthec e .where nlgerou of formula (i) in which Y 1is
oxygen or sul phur, "PEEEEIhGS c&ﬁ%&ﬁ $9rmdetipsgs) cypically by refluxipg) g

[err] an aprotic solvent, such as chloroform, in the presence cf

polyphosphate ester.

Compounds of formula (XXXX) may be prepared by reacting a.compound of
' formula (II) wherein n and W are as hereinbefore defined with
3-cyanopropanal, or a carbonyl-protected form thereof, such as the

diethyl acetal, typically in an aqueous acid, for example, dil. HCl.

Compounds of formula (I) wherein Z is a group of formula (v) may also
be prepared by reacting a compound of formula (XXXI) wherein n and W
are as hereinbefore defined, with a compound of formula (XXVIII)
wherein R3 is as hereinbefore defined, typically by heating in glac.

acatic acid.

Compounds of formula (XXXI) may be prepared by reducing a compound of
formula (XXXII) . '

H
N
(XXX1I)
w
S (CH)
SPh
wherein n and W are as hereinbefore defined, typically by heating with

Raney nickel in a polar solvent, such as IPA.

Compounds of formula (XXXII) may be prepared by reacting a hydrazine
of formula (II) wherein n and W are as hereinbefore defined with
phenylthicacetaldehyde, or a carbonyl-protected form thereof, for
example, the diethyl acetal, in a polar solvent, such as acidified

: ethanol.

Compounds of formula (I) wherein Z is group of formula (vi) may also

— be prepared by reducing a compound of formula (I) wherein Z is a group

o s By
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[err} wherein n, R and X are as hereinbefore defined, with a
conpound of formula (VIl) [err]

wherein Y is as hereinbefore defined and L and L', which may be t he
sane or different, are suitable |eaving groups, for exanple, chl ori ne,
et hoxy, ' t hyl , trichl or onet hoxy, or I m &ﬁﬁ
exanpl e, ﬁﬁbﬁﬂé@§§£§ where L- L' -chlorine, -EQ ) a non- po a&ﬁgg(ven
such as toluene, in the presence of a base, for exanple, potassium
hydr oxi de.

of formula (v), typically by catalytic hydrogenation using, for
example, Pd/C in a polar solvent system, such as acidified
methanol/water.

For a better understanding of the invention, the following Examples
are given by way of illustrationm.

SYNTHETIC EXAMPIES

Synthetic Example

Methanol (110ml) was treated dropwise with thionyl chloride
(26.3g) at -10°C and L-4-nitrophenylalanine (Fluka, 21.7g) added
to the resulting solution as a solid. The mixture was stirred
overnight at room temperature and the methanol removed in wvacuo
to give the desired product as a pale yellow solid (21.2g).

(®) -2-Amino-3-(4- o

The product from step (a) (21.2g) was dissolved in ethanol/water
(190m1, 100/90 v/v) and the solution added dropwise at 0°C o a
stirred solution of sodium borohydride (13.0g) in ethanol/water
(190ml, 100/90 v/v). The resulting mixture was refluxed for 2.5
hours, cooled and the precipitate filtered off. The ethanol was

v partially removed from the filtrate jin vacuo and the resulting
precipitate filtered off and dried to give the desired product
as a pale yellow solid (7.5g).
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12°  (b)

in the case where Wis a group of forrmula (ii) in whichY

S oxygen or sul phur, reacting a conpound of formula (VIII)

HX [err] H(R) N
[err] wherein n, R and X are as hereinbefore defined, with a

conpound wo 91 5?370
defi ned, typlgcgl y

e e et

{c

(a

(e

e
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)

)

romula (VII) wherein Y, L and L' are as he PETAOSS
using the reaction condltlgns described in l? E 8

(8)-4-(4-Nitrobenzyl)-1 3-ogazolidin-2-one

The product from step (b) (4.9g) was suspended in toluene, the
suspension cooled to 0°C and a solution of potassium hydroxide
(7.0g) in water (56ml) added dropwise. A solution of phosgene
(62.5m1 of a 12% w/v solution in toluene) was added dropwise to
the resulting solution over 30 minutes and stirring continued
for 1 hour. The mixture was extracted with ethyl acetate and
the extracts washed with brine, dried and evaporated in vacuo to
give a yellow oil. Crystallisation from ethyl acetate gave the

desired product as pale yellow crystals (2.3g).
~b-(b- ohenzylj)-1.3- olidin-2-one hydre jde

A suspension of the product from step (e¢) (0.79g) and 10%
palladium on carbon (0.26g) in a mixture of ethansl (15ml),
water (llml), ethyl acetate (2.0ml) and aqu. 2N HCl (2.3ml) was
stirred under 1 atmos. pressure of hydrogen until uptake ceased.
The mixture was £iltered through Hyflo and the filtrate
evaporated in vacuo to give the desired product as a pale yellow
foam (0.79g).

S)-4-(4-Hydrazinob -1.3-0xazolidin-2-one drochloride

The preduct from step (d) (0.79g) was suspended in water (4.8ml)
and ¢.HC1l (8.1ml) added dropwise. The resulting mixture was
cooled to -5°C and a solution of sodium nitrite (0.24g) in water
(2.4ml) added dropwise to the stirred mixture over 15 minutes
followed by 30 minutes’ stirring at -5 to 0°C. The solution was
then added at 0°C over 15 minutes to a stirred solution of ctin
(I1) chloride (3.8g) in c.HCl (6.9ml), <followed by 3 hours’
stirring at room temperature. The solution was evaporated in
vacuo and the residue triturated with ether to give the desired
product as a pale yellow solid (0.96g).
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(c) “in the case where W is a group of fornula (iii), reacting a.
conpound of formula (1X)

NO | [err]

-~ [err] [err] Wherein n is as hereinbefore def i ned,
with a cowsbsi/asss7 f or nul a RN PCT/GB91/00908
NH [err] - 28 - wherein Ris as
her ei nbefore defined, typically in a polar aprotic solvent, such as

DMF, in the presence of DEAD/ PhP. Compounds of fornula (VI) may be
prepared by ring-opening a conpound of forrmula (V) wherein n is as

her ei nbefore defined end Wis a group of forrmla (|) I n Wmch R, X and Y
are as herei nbef 6f d&¥i-3all-(Blxo-biizay ; Hg-1Hrind -

amine

The product from step (e) (0.84g) was dissolved in ethanol/water
(125m1, 5:1) and the solution treated with 4-chlorobutanal
dimethylacetal (JACS 1365 (1951), 0.52g). The mixture was

refluxed for 2 hours, the solvent removed in vacuo and the

residue eluted through a silica column using DCM/E!:OH/NHA_OH

{(30:8:1) as eluant. The desired product was obtained as a
colourless oil (0.21g).

S o etic E: e

Maleate

Ethanolic maleic acid (1.0 equiv.) was added dropwise to the free base
(0.21g) and the ethanol evaporated in vaguo. The resulting gum was
freeze-dried from water to give the desired product as a white
lyopholate (0.22g), [a]2! -5.92° (c = 0.3, MeCH).

'H MR (DMSO-&5, §): 2.7-3.5 (6H, m, CH,), 3.35 (2H, s, N, 4.05
(24, m, CHy), 4.25 (1, =m, CH), 6.05 (24, s, maleic acid), 6.98 (IH,

d, AI),' 7.2 (14, s, Ar), 7.3 (1iH, 4, ar), 7.4 {1H, s, Ar), 7.75 (14,
s, NH) and 10.9 (1K, s, NH)

Microanalysis: C 55.03 (54.96), H 5.54 (5.85), N 10.30-(10.68)

Synthetic Example 2

™

A solution of formaldehyde (0.03g) in methanol (1.8ml) was added to a
solution of the free base from step (f) of Synthetic Example 1 (0.12g)

This Sheet Has Been Re placed

A ill

ettt "
e

T“ ghrr T HAS BEEN
V{LPLAEB‘/.J

i
L



13 -7 Compounds of formula (VI) wherein X is oxygen nmay be
prepared by esterification of the correspondi ng carboxylic acid,
typically by treatnent with thionyl chloride and an appropriate al cohol
at -10C, followed by reduction of the ester using, for exanple, sodium

bor ohydr i dgyo b1} ol ar solvent system such as ethanol /water ﬁh8%9'
The acid ma)P% 1o dt&}ai ned conmmercially or prepaééad fromreadi Il;/Cﬁ,g;\;%[l abl'e

starting materials by methods known to those 'skilled in the art or
obtai nable fromthe chemical literature, for exanple, by

and glac. acetic acid (0.14g) and the resulting mixture stirred
overnight at room temperature. The pH was adjusted to 8.0 using aqu.
, KZCO3 and the mixture extracted with ethyl acetate. The combined
extracts were washed with brine, dried and evaporated to give a
colourless oil (0.1l4g) which erystallised from isopropanol to give the

desired product as a white crystalline solid (0.10g), mp 139-141°C.

'a R (DHSO-4,, 8): 2.2 (6H, s, Nfe,), 2.5 (2H, m, CHAr), 2.7-3.0
(4H, @, CHp), 6.1 (2H, m, CH,0), 4.3 (1H, m, CH), 6.9 (IH, d, AD), 7.1
(1H, s, Ar), 7.3 (1H, &, Ar), 7.4 (lH, s, Ar), 7.7 (1H, s, NHCO) and
10.7 (1H, s, NH).

Microanalysis: C 64.26 (64.11), H 8.28 (8.34), N 12.02 (12.00)
[a}gz -5.79° (c = 0.5, MeOH)
ts of the e

Maleate

A solution of maleic acid (0.17g) in ethanol (5ml) was added to a
solution of the free base (0.5g) in ethanol (Sml). 'The mixture was
evaporated in yacuo and the resulting oil triturated with ether and
methanol to. give the maleate salt as a white solid which was
recrystallised from ethanol (0.45g), mp 151-152°C.

Hydrochleride

Ethereal HCl (1.1 equivs.) was added dropwise to a stirred solution of
¢« the free base (0.35g) in methanol (iml) at 0°C. The hydrochloride
salt precipitated as an oil. The mixture was evaporated in vacuo and
the resulting foam crystallised from isopropanocl to give the desired

product as a white solid (0.36g), mp 118-120°C, [a]Z’ -9.35 (e = 0.31,

i

water). —————
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p-nitration

of

the corresponding amnoacid wusing, for exanple,

c.Herr]SOerr]/c.HNdJerr] at OC Compounds of fornmula (VI1I1) nmay be
prepared by ring-opening a conpound of formula (V) wherein nis a

-~herei nbefore defined and Wis a group of formula (ii) in which R X and Y

are as herppopakgee defined, for exanple, by refluxing in 2pCpeaBI1INOH0S
Compounds of fornula (I11), (VIl), (1X) and ( My be obtai ned
commercially or prepared fromreadily available starting materials by

met hods known to those skilled in the art or obtainable fromthe

literature.
formula (1)

or

chem cal

p-Nitro conmpounds of formula (V) wherein Wis a group of

(i1) may al so be prepared by p-nitration of a conpound of

formula (XXXVI) Succinate

A solution of succinic acid (0.36g) in ethanol (10ml) was added to a

a

solution of the free base (1.0g) 1in ethanol (10ml). The mixture was

evaporated in vacuo and the resulting foam triturated with isopropanol

to give the succinate salt as a white solid (1.0g), mp 122-123°%.

g%oate

A solution of benzoic acid (0.37g) in ethanol (10ml) was added to a
solution of the free base (1.0g) in ethanol (10ml). The mixture was
evaporated in vacuo and the resulting foam crystallised from ethyl

acetate to give the benzoate salt as a white seolid (0.74g), wmwp
90-92°.

-1H- -3 ath 0,9 igopropanolate 0.5 hydrste

4-Dimethylaminobutanal diethylacetal {(Croatica Chemica Acta 36, 103
(1964), 3.9g) was added to a solution of the product from step (e) of
Synthetic Example 1 (10.4g) in a mixture of acetic acid (50ml) and
water (150ml) and the resulting mixture refluxed for 4.5 hours. The
mixture was cooled, evaporated in vacuo and the residue eluted through
a silica column using DCH/EL'OH/NH OH (50:8:1) as eluant to give the
desired product as a pale yellow oil which crystallised from
isopropanol as a white crystalline solid (3.5g), mp 138-140%C. 'H
NMR, microanalysis and [c]D as for product of Synthetic Example 2.
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( XXXV ) [err] wherein n and Ware as hereinbefore
defined, using, for exanple, c.Herr]SOerr] c.HNgJerr] at 0C. Conpounds
~of formula (XXXVI) may be prepared by reacting a conpound of fornula

( XXXV 1) [err]

[err] WO 91/18897 - 14 PCT/GB91/00908

(a)

5-Cyanoindole (Aldrich, 20.0g) was added to a solution of KOH
(22.4g) in methanol (200ml). N-Methyl-4-piperidone (Aldrich,
- 40.4g) was then added dropwise and the resulting mixture
refluxed for 4 hours, then cooled and poured into water. The
resulting precipitate was filtered off and dried to give the
desired product as a pale pink crystalline solid (32.6g).

(b) 3-(l-Methyl- 3. 6-tetrah o-4-pyridvl)-1H-indele-5-carbalde-
hyde

Raney nickel (ca 10g) was added to a solution of the product
from step (a) (5.0g) and sodium hypophosphite (6.0g) in a
mixture of water (25ml), glac. acetic acid (25ml1) and pyridine
(50ml) at 45°C. The resulting mixture was stirred at 45°C for 1
hour, cooled and basified to pH 9 with 0.88 NH,OH. The mixture
was filtered through Hyflo and the filtrate extracted with
chloroform. The combined extracts were dried and evaporated

in vacuo to give the desired product as an off-white solid which

was recrystallised from ethanol (2.4g).

(c)

A mixture of the product from step (b) (2.4g), hydantoin
(Aldrich, 0.98g) and ammonium acetate (0.74g) in glac. acetic
acid (2.4ml) was heated at 120°C for & hours. The mixture was

v cooled and the resulting precipitate filtered off and dried to
give the desired product as a yellow solid (2.4g).
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H(R) N [err] HX

[err] or (XXXVIII) HX [err] wherein n,
‘R and X are as hereinbefore defined, with a conmpound of formula (VII)
wherein Y, L and L" are as hereinbefore defined, typically in the presence
~of a base;wigpéi/eg@r! €, potassi um hydroxide, in a non-polar h
as tol uene. 1Cllorrpounds of formula (XXXVI1) ang (XXXVII1I) naj)%z(%g#'dg@%gd
by reducing the corresponding nitro conpounds, typically by catalytic

iperidyl)-1H-indole

The product from step (c) (2.4g) was suspended in a mixture of
water (100ml) and ethanol (200ml) and 10% w/w Pd/C (0.25g)
added. The mixture was stirred under 1 atmos. pressure of
hydrogen for 17 hours when uptake was complete. The mixture was
filtered through Hyflo and the filtrate evaporated in vacuo to

give the desired product as a colourless solid (2.4g).

(e) (¥)-3-13-(1-Methyl-4-piperidyl) -1H-indol-5-yllalanine

A solution of the product from step (d) (2.4g) and barium
hydroxide hydrate (8.4g) in water (50ml) was vrefluxed for 72

hours, then cooled and evaporated in vacuo. The residue was

taken up in hot methanol and filtered to remove barium salts.
The filtrate was evaporated jin vaguo, the residue dissolved in
water and dry ice added to precipitate barium carbonate. The
latter was filtered off and the filtrate evaporated in vacuo to
give the desired product as a yellow foam (1.3g).

(£)

A solution of the product from step (e) (6.2g) in methanol

(40ml) was added dropwise to a solution of thionyl chloride

(2.921) in methanol (35ml) at -10°C. The resulting mixture was

stirred overnight at room temperature, then evaporated in vacuo

and the residue eluted through a silica column using

DCH/E:OH/NHAOH (30:8:1) as eluant. The eluate was evaporated
. in vacuo to give the desired product as a yellow foam (4.8g).

——————
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hydrogenati on using, for exanple, Pd/Cin a polar solvent, such as ethanol.
The nitro conpound corresponding to the conpound of formula (XXXVIl1) may be
prepared by reacting a conpound of -fornula (XXIV) [err]
[err] wherein n is as hereinbefore defined, with parafornal dehyde in a

pol ar apr?}d gﬁsﬁent, such as DMF, in the presence of a basger/izNo126968! €.
sodi um hoxide, at O C, or by esterificatiaop of the correspondi ng
carboxylic acid, typically by treatnment with #%Fonyl chl oride and an
appropriate alcohol at -10[err]C, followed by reduction of the ester group
usi ng, for exanple, sodium borohydride, in a polar solvent system such as
et hanol /water, at O C. The nitro conpound correspondlng to the conpound of
formul a (XXXVIII)gﬁay

propanol

A solution of the product from step (f) (4.8g) in water (20ml)
and ethanol (20ml) was added dropwise to a suspension of sodiun
borohydride (0.61g) in a mixture of water (20ml) and ethanol
(20ml) at 0°C. The resulting mixture was refluxed for 3 hours,
then evaporated in vacuo and the residue eluted through a silica
column using DCM/EtOH/NH“OH (30:8:1) as eluant. The eluate was

evaporated in vacuo to give the desired product as a colourless
foam (1.6g).

(h)

A mixture of the product from step {g) (1.6g), diethyl cgtbonate
(0.73m1) and potassium carbonate (0.08g) was heated at 130°C for
5 hours. The mixture was cooled, taken up in methancl and the
insoluble potassiwm carbonate filtered off. The filtrate was
evaporated ip vacuo and the residue eluted through a silica
colum using DCH/EtOH/NHhOH {30:8:1) as eluant. The eluate was
evaporated jin vacuo and the residue recrystallised from
isopropancl/ether to give the desired product as a colourless
crystalline solid (1.1lg), mp 191-192%.

‘W MR (DMSO-d, §): 1.6-1.8 (2, 2 x CHWMe), 1.8-2.1 (4,
2 x CB,), 2.2 (3H, s, Nde), 2.6-3.0 (2H, 2 x CHNMe; lH, CH; 2H,
CH,AT), 3.9-4.1 (2H, m, CH,0), 4.2-4.4 (I, m, CHN), 6.9 (IH, ¢.
| Ar), 7.1 (1H, d, ar), 7.3 (1§, d, Ar), 7.4 (1H, s, Ar), 7.8 (1H,
v s, NHCO) and 10.7 (1H, s, NH)
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- 157 . appropriate al dehyde with nitromethane, typically in the presence
of a base, for exanple, sodium nethoxide, in a polar solvent, such as

met hanol . The conpound of formula (XXIV), the acid and the al dehyde may be
obtained cormmercially or prepared fromreadily available starting materials
by met hodgyckooRgd70 those skilled in the art or obtainable f £/00908
chemcal literature. p-Nitro conpounds of forrrula (V) wherein Wis a
group of formula (i) (ii), or (iii) in which BRis Cerr]-[err] alkyl my
be prepared from the correspondi ng conpound of formula (V) wherein R
I's hydrogen by N-alkylation using a suitable agent, such as the
appropriate dial kyl sul phate, typically in the presence of a base, for

exanpl e, sodi um hydrd ge svhihedi R Eapdleal Sol vent, such as THF.
drochlorids

c.HCl (1.0 equiv.) was added dropwise to a stirred solution of
free base (1.lg) in ethanol (5ml) at 5°C. The addition of ether

the resulting mixture precipitated the desired product as a white
solid (1.lg), mp 235-236°C (dec).

the

<o

Synthetic E 1

azolidin-4-vl ~-1B-indole

(a) - le-5-carba d

Raney nickel (6.7g) was added to a solution of S-cyancindole
(Aldrich, 10.0g) and sedium hypophosphite (20.0g) in a mixture
of water (73ml), glac. acetic acid (73ml) and pyridine (145ml)
at 45°C. The resulting mixture was stirred at 45% for 2 hours,
then cooled and filtered through Hyflo. The filtrate was
diluted with water and extracted with ethyl acetate. The
.combined extracts were washed with water, 10% aqu. citric acid.
1N aqu. HCl, water and brine, dried and evaporated in vacuo to
give the desired product as a buff solid which was
recrystallised from chloroform (7.5g).

(b) S-(2-nitroethenyl)-1H-indole

. A mixture of the product from step (a) (7.5g), ammonium acetate
(1.5g) and nitromethane (77ml) was heated at 110°C for 2 hours,
then cooled and evaporated ip vacuo. The residue was triturated

with water to give the desired product as a yellow solid which
was filtered off and dried (9.2g).
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Conmpounds of fornul a
also be prepared by r

HR)N
(Hm ™
Cerr] mamm?%,

of formula (VII) wher
exanple, in the case

(I') wherein Wis a group of fornmula (i) or (ii) may
eacting a conpound of fornula (XV)

[err]

: [err] H
X and Z are as hereinbefore defined, mﬁ?ﬁ*ggﬁ%Mﬁ%@ﬁd

ein¥, L and L' are as-h®ei nbefore defined, for
where L - L' - ethoxy, by heating in the presence of a

base, for exanple, potassium carbonate.

{ec)

(d)

3-(2-nitxoe -18-indo

A solution of sodium borchydride (2.0g) and 40% w/v aqu: NaOH
was added dropwise to a solution of the the product from step
(b) (1.9g) in acetonitrile (55ml) at 0°C. The pH was maintained
at 3-6 by periodic additions of 2N aqu. HCl. The resulcting
solution was stirred at O°C for 2 hours, then diluted with water
and extracted with DCM. The combined extracts were washed with

brine, dried and evaporated in vacuo to give a yellow oil which

was eluted through a silica column using chloroform as eluant to

give the desired product as a pale yellow oil (0.78g).

N-Methyl-4-piperidone (Aldrich, 4.2g) was added to a solutiom of
the product from step (¢) (2.3g) in glac. acetic acid (35ml) at
100°C. The resulting solution was heated at 100°C for 1 hour,

.. cooled and poured into a mixture of 0.88 NHaOH (61lml) and ice

(e)

" i

(6lg). The résulting solid was filtered off, dried and
recrystallised from ethanol to give the desired product as a -

vhite solid (1l.6g).

Sodium methoxide (0.30g) was added to a solution of the product
from step (d) (1.5g) in DMF (15ml) at 0°C. To the resulting
solution was added dropwise a suspension of paraformaldehyde
(0.19g) in DMF (20ml). The resulting mixture was stirred at 0°c
for 1.5 hours, then poured into water and extracted with ethyl
acetate. The combined extracts were washed' with water and
brine, dried and evaporated in wvacuo to give a yellow oil which
was eluted through a silica column using DCM/EtOH/NH, OH (50:8:1)




-16-

Compounds of fornula (XV) may be prepared by ring-opening a

conpound of formula (1) wherein n and Z are as herei nbefore defined and W
is a group of formula (i) in which R X and Y are as herei nbefore
~defi ned, for exanple, by refluxing in 2N aqu. KOH. Conmpounds of

formula ( in X is oxygen may be prepared by
dlo ]

correspon

(£)

(8)

as eluant to give the desired product as an off-white solid
(0.85g) which was recrystallised from ethanol.

The product £from stei: (e) (0.08g) was dissolved in ethanol
{25ml) and 10% w/w Pd/C (0.23g) added. The mixture was stirred
under 1 atmos. pressure of hydrogen for 7 hours when uptake was
complete. The mixture was filtered through celite and the
filtrate evaporated jin vacuo to give the desired product as
colourless oil which was eluted through a silica column using
DCH/EtOH/NHAOH (50:8:1) as eluant.

A mixture of the product from step (f) (1.6g), diethyl carbonate
(0.71g) and potassium carbonate (0.08g) was heated at 130°C for
S hours. The mixture was cooled, taken up in methanol and the
inscluble potassium carbonate filtered off. The filtrate was
evaporated in vacuo and the residue eluted through a silica
column wusing DGH/E:OH/NH&OH (30:8:1) as eluant to give a
colourless foam which was crystallised from isopropanol/ether to
give the desired product as a colourless crystalline solid
(1.1g), mp 191-192%. 4 m® and microanalysis as for product
of Synthetic Example 4.

Synthetic Fxample 6
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treatment with t hi ony

chl oride and an appropriate al cohol at -10[err]C,

foll owed by reduction of the ester using, for exanple, sodium
‘borohydride, in a polar solvent system such as ethanol/water, at OC. The
.acid may be prepared by ring-opening a conmpound of formula (XVI)

NR

[err] “ﬁ%%Véﬁﬁnn,

hydr ogen or benzyl ,

(XVI)
R and Z are as hereinbefore defined andP@&/GH91/90908
typically by refluxing 2h water in the presence of a

base, for exanpl e, barlun1hydrOX|de Compounds of fornula (XVl)
wherein n - 0 may be prepared by reducing a conpound of fornmula (XVII)

(a)

(b)

Yobe(b- obenzvl) -1, 3-oxazolidin-2-one

A solution of D-4-nitrophenylalanine (Fluka, 53g) in dimechoxy-
ethane (250ml) was warmed to 67°C and BF,.Et,0 (Aldrich, 37ml)
added over 1 hour. The resulting solution was stirred at 67°C
for 1 hour, then heated to 80°C and BH,.Me,S (Aldrich, 40ml)
added over 1 hour at 80-85°C. The resulting solution was heated
at 85°C for 4 hours, then cooled and methanol (40ml) added. The
solution was heated to 85°C and the solvents removed by
distillation to 1/3 of the original bulk. 6N aqu. NaOH (136ml)
was added to the hot solution which was then heated at 85°C for
1/2 hour, cecoled and DCM (100ml) added. The solution was cocled
to -15 to -20°C and a solution of trichloromethyl chloroformate
(Aldrich, 18.2ml) in DCM (23ml) added at below -10°C. The pH
was maintained at 9-11 by periodic additions of 6N aqu. NaOH.
The resulting solution was stirred at room temperature for 1
hour, then diluted with water and extracted with DCM. The
combined extracts were washed with water and brine, dried and
evaporated in vacuo to give the desired product as a pale brown
solid which was recrystallised from ethyl acetate to give a pale
yellow solid (35g), mp 113-115°, (a)3! +46.47° (c = 0.56, MeOH).

~b4+(b+ be 1) - -oxazolidin-2-one hydrochloride

The product from step (a) (10.0g) wds suspended in a mixture of
water (120ml), ethanol (60ml) and 2N aqu. HCl (22.5ml) and 10%
w/w Pd/C (1.0g) added. The mixture was stirred under 1 atmos.
pressure of hydrogen for 8 hours when uptake was complete. The
mixture was filtered through Hyflo and the filtrate evaporated
in vacuo to give the desired product as a colourless glass
(10.3g).




[err] wherein n, R Rerr] and Z are as -hereinbefore defined,

. typically by catal yti c hydrogenation using, for exanple, Pd/C i-n a pol ar
" sol yent :

-

WO 91/18897 PCT/GBS1/00508

. 38 -

(c)

The product from step (b) (10.3g) was suspended in water (33ml)
and c.HCl (106ml) added dropwise. The vresulting mixture was
cooled to -5°C and a solution of sodium nitrite (3.2g) in water
(30ml) added dropwise to the stirred mixture over 15 minuces
followed by 30 minutes’ stirring at -5 to 0°C. The solution was

- . . . -
then added at 0 C over 15 wminutes tc a stirred solution of

cin
(I1) chloride (51g) in <. HCl (91ml), <£followed by 3 hours’
stirring at room temperature. The solution was evaporated
in vacuo and the residue triturated with ether to give the
desired product as a pale yellow solid (llg).

(d)

The product f£rom step (c) (8.8g) was dissolved in ethanol/water
(500ml, 5:1 v/v) and the solution treaéed with &-chlorobutanal
dimethylacetal {(J.Amer.Chem.Soc. 1365 (1951), 5.5g). The
mixture was refluxed for 2 hours, the solvent removed jn vacuo
and the 7residue eluted through a silica column wusing
DCM/ECOH/NH,OH (30:8:1 v/v/v) as eluant. The desired product
was obtained as a pale yellow oil (0.680g).

Salt Lt
Hydrochloride

c.HCl (0.06ml) was added dropwise to a stirred solution of the (free

, base (0.16g) in ethanol (2ml) at 0°c. The hydrochloride salt was i
precipitated as a fawn solid: mp 269-27100, [a]%l +5.88° (c = 0.27,
MeOH) . ’

e

——,

This Sheet i,

—
as Been

LT

THIS SHEET HAS BEEN

I
!l REPLACED |

b et et = e i



system such as ethanol./water. Alternatively, an enantiosel ective reducing
agent, such as Rh(cod)(dipanp)[err]BF. (JCS.  Chem Comm 275
(1991)), may be used to reduce the double bond and thereby introduce a
chiral centre at the 4-position of the dioxoimdazole ring. The reduction

step may be used to convert a conpound of fornula (XVII) wherein Zis a
group of fﬁhqéidﬁmPg) I nto a conpound of formula (XVI) mhereiﬁ‘%yﬁ§9§%8w3hp

of formula (vi). Conpounds of fornula (XVIt)3%may be prepared by reacting
a conpound of forrmula (XVIII)
H [err] [err]

Syntheti samole 7

A solution of 35% w/v aqu. formaldehyde (0.3ml) in methanol (2.0ml)
was added to a solution of the product from step (d) of Synthetic
Example 6 (0.44g) and sodium cyancborohydride (0.13g) in a mixture of
methanol (8.5ml) and glac. acetic acid (0.51g) at 10°C and the
resulting mixture stirred at room temperature for 2.5 hours. 2N aqu.
NaOH (1.3ml) was added, then sodium borohydride (0.19g) followed by 2N

aqu. HC1 (1.3ml). The methanol was evaporated in vacuec and the

remaining solution diluted with water, taken to pH 7 with solid
potassium carbonate and washed with ethyl acetate. Further potassium
carbonate was added to pH 11 and the sclution extracted with ethyl
acetate. The combined extracts were evaporated in vacuo to give the
desired product as a white foam (0.45g).

Salt_of Synthetic Example 7

Hydrochloride

c.HC1l (0.16ml) was added dropwise to a stirred solution of the free
base (0.45g) in ethamol (4.5ml) at 0°C. The mixture was evaporated
in vacuo and the resulting foam triturated with ethyl acetate to give
the desired product as a white solid, mp 130°c, [a]gl +5.15° (¢ =
0.77, MeOH).

Synthetic Example 8

R amine
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[err]

where R

wherein n and Z are as herei nbefore defined, wth,
S

in the case

to be hydrogen, a conmpound of formula (X) wherein R is
. as hereinbefore defined, typically by heating in gl ac.

acetic acid in the

presence of ammoni um acet at e. Conpounds of fornula (XVIII) nay be

prepared o bisgeduction/ hydrolysis of the correspondi ng npt¥/Gp91/00908
typically using Raney ni ckel and sodi um hypoposphite in a m xture of

wat er ,

acetic acid and pyridine. The nitrile may be prepared by

reacting a conpound of formula (X X)

(XI X)

[err]

A solution of the hydrochloride salt of the product of Synthetic
Example 2 (0.33g) in 2N aqu. KOH (10ml) was refluxed for o«
hours, then cooled and extracted with ethyl acetate. The

combined extracts were dried and evaporated in vacuc to give tche

desired product as a colourless oil (0.25g).

(b)
indol-3- ine hyd ide
A solution of N,N’-thioccarbonylimidazole (Aldrich, 0.2lg) in THF
{(6ml) was added dropwise to a stirred sclutiom of the product
from step (2) (0.31g) in THF (4ml) and the mixture refluxed for
23 hours, then cooled and evaporated in vacuo. The residue was
chromatographed through a silica column using DCH/E:OH/NHaOH
{20:8:1) as eluant to give the desired product as a colourless
oil.

Sait o et e 8

Hydrochloxide

1¥ Ethanolic HCl (1.0 equiv.) was added dropwise to the free base and
the ethanol evaporated in vacuo.

The resulting gum was freeze-dried
from water to give the desired product as a white solid (0.17g), wp
133-136°C (softens 128°%), (a]2*-? -29.8° (c = 0.5, water).

thetic Ex e 9

1H-indol-3-vllethylamine hvdrobromide

(a) -3-¥e -4~ {&-nitrob 1}-2-0 inone

Sodium hydride (0.80g as a 60% w/w dispersion in oil) was added

at room temperature to a stirred solution of the product £from
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13 ~ wherein n is as hereinbefore defined, with, in the case where Z is
to be a group of fornmula (v) or (vi), the appropriate conpound of formula

COXXVELT)

WO 91/18897

(®)

(c)

[err]

PCT/GB91/00908
- 41 -

step (c) of Synthetic Example 1 (4.4g) in dry THF (150ml). The

mixture was stirred for 1.5 hours, then dimethyl sulphate -

(2.1ml) was added and stirring continued for a further 16 hours.
More sodium hydride (0.40g) was added and stirring continued for

another 2 hours. The mixture was evaporated in vacuo and the

residue suspended in ethyl acetate and filtered. The filtrate
was evaporated in vacuo and the residue crystallised from ethyl

acetate/hexane to give the desired product as yellow crystals
(3.7g), mp 146-147°C, [a]§3 +64.5° (c = 1.0, MeOH).

=3-Methyl-&- (4-aminobe -2- 2 e hydrochloride

A suspension of the product from step (a) (4.0g) and 10% w/w
Pd/C (0.20g) in a mixture of ethanol (70ml) and dil. HC1 (2N
aqu. HC1l (12ml) + water (55ml)) was hydrogenated at 45 psi for 1
hour. The mixture was filtered through Hyflo and the filtrate
evaporated in vacuo to give the desired product as a foam.

=3- =4={4-hvdr be: -2-0 one hvdrochloride

A solution of the product from step (b) (4.1g) in water (24ml)
was cooled to -5°C and c¢.HCl (40ml) added. A solution of sodium
nitrite (1.2g) in water (12ml) was then added and stirring
continued for 0.5 hour. The resulting solution was added
dropwise at 5°Cto a stirred solution of stannous chloride
dihydrate (18.8g) in c.HC1l (34ml). The resulting mixture was
stirred at 0°C for 2.5 hours, them evaporated in vacuo. The

residue was taken up in water, brought to pH 2.5 using 10N aqu.
NaOH and filtered. The filtrate was evaporated in vacuo and the
residue triturated with ethanol and filtered. The filtrate was
evaporated in vacuo to give the desired product as a froth.
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wherein Ris as hereinbefore defined. typically by refluxing in a polar
sol vent. such as nethanol, in the presence of base for exanple. posassium
hydr oxi de. Compounds of fornmula (XIX) and (XXVII1) nay be obtained
‘commercially or prepared fromreadily available starting materials by

met hods k fagobhose skilled in the art or obtainab e
chem cal P?pg?gture. Conmpounds of fornula (XVlI) wherein n - geﬁééﬁéﬂ&mkg
obt ai ned by the sane neans. Conpounds of foffnrla (XVI) wherein Ris

benzyl and Z is a group of forrmula (iv) nmay be prepared by reacting a
compound of fornmula (XXXV)

(d)

3-yllethylamine hvdrobromide

4-Chlorobutanal dimethylacetal (J.Amer.Chem.Soc. 1365 (1951).
2.3g) was added to a stirred solution of the product from step
(¢) (4.4g) in ethanol/water (150ml/30ml) and the mixture
refluxed for -2 hours. The cooled mixture was evaporated
in vacuo and the residue eluted through a silica column using
DCH/MeOH/NHaOH (60:8:1) as eluant to give a browm cil (1.7g). A
portion of this (0.25g) was taken up in ethanol and treated with
an excess of HBr in acetic acid (ca 45% w/v). The resulting
solution was evaporated in vacuo and the residue triturated with
ether, then crystallised from ethanol/hexane to give the desired
product as pale yellow crystals (0.14g), mp 203-205°C, (a]2’
+29.9° (¢ = 0.5, MeOH). Elemental analysis and 1H MR were
consistent with the proposed structure.

Synthet e 10

Sodium .cyanoborohydride (0.14g) followed by glac. acetic acid (0.54ml)
were added at room temperature to a stirred solution of the free base
(0.52g) from step (d) of Synthetic Example 9 in methanol (9.0ml).
When effervescence was complete, a solution of 37% w/v  aqu.
formaldehyde (0.16g) in wmethanol (2.0ml) was added and the mixture
stirred for 1 hour, then diluted with water, saturated with potassium
carbonate and extracted with ethyl acetate. The combined extracts

+ were evaporated in vacuo and the residue eluted through a silica
column using DCI{/HeOH/NH&OH (60:8:1) as eluant to give the free base
of the desired product as a colourless oil (0.25g). The latter was
dissolved in ethanol (10ml), treated with z solution of maleic acid
(0.09g) in ethanol (lml) and the resulting solution evaporated
———%=-vacuo to give an oil which was triturated with ether, cthen

——
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[err]” wherein n and R are as hereinbefore defined, with a conmpound of
formula (I111) wherein L is as hereinbefore defined, typically using the
reaction conditions described above for the reaction of (11) with (II1).

-19 Hydrazi nes of formula (XXXV) may be prepared fromthe corresponding.
ani |l i ne, t%mllﬁ%.iusi ng the reaction conditions described a%‘le/(;fsgiloogos
- 43 -

freeze-dried from water to give the desired product as a colourless

glass, fa]%z +24.5° (c'= 0.5, MeOH). Elemental analysis, lH NMR and

. MS were consistent with the proposed structure.

This Sheet Has Been Replaced

Synthetic Example 11 l

Benzaldehyde (0.70g) was added at room temperature to a stirred
solution of the compound of Synthetic Example 1 (1.7g) in ethanol
(20ml). The solution was stirred for 36 hours, then sodium
borshydride (0.25g) was added in portions and stirring continued for a
further 2 hours. The solution was evaporated in vacuo and the residue
cooled, acidified with 2N aqu. HCl, basified with sodium bicarbonate,
saturated with potassium carbonate and extracted with ethyl acectate.

The combined extracts were evaporated in vacue to give an oil which
was eluted through a silica column using DCM/EtOH/NH OH (100:8:1) as
eluant to give the free base of the desired product as a yellow froth
(1.6g). A portion of this (0.13g) was dissolved in ethanel (10ml),
treated with a solution of maleic acid (43mg) in ethanol (1ml) and the
resulting solution evaporated in wvacuo. The residue was freeze-dried

from water to give the desired product as a pale yellow powder
(0.16g), [a]2* +1.4° (c = 0.5, MeOH). Elemental analysis, "H MMR and

MS were consistent with the proposed structure.

* pethvl)-1H-indol-3-vlleth ine maleate hydrate

Anhy. potassium carbonate (0.34g) was added at room temperature to a
solution of the free base of Synthetic Example 11 (0.45g) in DMF
(8.0ml). The suspension was stirred for 0.5 hour, then a solution of
———di=athyl sulphate (0.17g) in DMF (2.0ml) was added and stirring

P
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the conversion of (1V) to (lIlI). The aniline may be prepared by
reduci ng the corresponding p-nitro conpound, typically wusing the
reaction conditions described above for the conversion of (V) to (1V). The
p-nitro conpound may be prepared by reacting the corresponding

p-nitroag beh-M t h benzyl isocyanate in the presence of

exanpl e, %‘?)?gsiggﬂm hydroxide, in a polar solygnt, such as mm{ﬂ%

p- ni troam noaci d may be obtained commercially or prepared fromreadily
avail abl e starting materials by nethods known to those skilled in the art
or obtainable fromthe chemcal literature, for exanple, by p-nitration of
the corresponding amnoacid wusing, for exanpl e,

c. H err] SO[ err] / epniciidedr f¢r ad Mifrher Chriponnds Witekotafuln @X¥/)addbkr end) Bhé S

nydrogen may be %ﬂ?&%ﬂ&%n&&d%wgcﬂﬁc%&%@g. Of OBl 3e é;%ttrac:s wege

[err] evaporated in vacuo to give a yellow oil which was eluted through a

a

silica column using DCH/EtOH/NHAOH (100:8:1) as eluant te give the

(=

free base of the desired product as a colourless oil (0.32g). a
portion of this (73mg) was dissolved in ethanol (10ml), treated with a
solution of maleic acid (23mg) in ethanol (lml) and the resulting
solution evaporated in vacuc. The residue was freeze-dried from water
to give the desired product as a pale yellow powder, [n]gk +3.1° (c =
0.5, MeOH). Elemental analysis, LH NMR and MS were comsistent with
the proposed structure.

Synthetic Example 13

1H-indol-3-yllethylamine malaate 0.5 .bysi_:ate

A suspension of the free base of the product of Synthetic Example 12
(0.25g) and 10% w/w Pd/C (0.10g) in ethanol (25ml) was hydrogenated
for 16 hours. The mixture was filtered through Hyflo and the filtrate
evaporated in vacuo. The residue was eluted through a silica column
using DCH/E!:OB/NHAOH {30:8:1) as eluant to give the free base of the
desired product (0.14g). The latter was dissolved in ethanocl (1Oml),
treated with a solution of maleic acid (0.06g) in ethanol (lml) and
the resulting solution evaporated in vacuo. The residue was
freeze-dried from water to give the desired product as a hygroscopic

solid, [r.-]%5 -5.4° (c = 0.5, MeOH). Elementzl analysis and 11-1 HMR
were consistent with proposed structure.
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wherein n, X and Z are as hereinbefore defined, typically by catalytic

hydr ogenation using, for exanple, -Pd/C in a polar solvent, such as ethanol.

The sane step may be used to convert a conpound of forrmula (XX) wherein Z

is a group of formula (v) into a conpound of formula (XV) wherein Zis a .

group of fornul ag&i). Compounds of fornula (XX) wherein Xis og?en may
f ting a 2

be prepar edV@Y1L conpound of  (XXI) PCI/GB91/06908
[err] -20 - 45 -
H

Phenylthicacetaldehyde diethylacetal (JCS, Chem.Comm. 924

(1978), 9.1g) was added at room temperature to a stirred

solution of the product from step (e) of Synthetic Example

(9.8g) in a mixture of ethanol (150ml) and water (100ml). <.HCl

(5 drops) was added and the mixture stirred at room temperature

for 2 days, then partially evaporated in vacuo. The resulting

aqueous suspension was extracted with ethyl acetate and the

combined extracts washed with water and evaporated in wacuo to

give a brown oil. The latter was eluted through a silica column
using DCM/EtOH/NHAOH (150:8:1) as eluant to give the desired
product as a pale yellow oil (5.0g).

(b)

Raney nickel (3.0g) was added to a solution of the product from
step (a) (3.1g) in IPA (150ml) and the suspension refluxed for 1
hour. More Raney nickel (2.0g) was added and refluxing

continued for a further 2 hours. The suspension was £filtered

hot through Hyflo and the filtrate evaporated in vacuo to give

an oil. The latter was eluted through a silica column using

ethyl acetate as eluant to give the desired product as a froth
(1.3g). 1H NMR and MS were consistent with the proposed

structure.

(c) S)-3-(1-Methyl-1.2 .3 é-tetr 0-b - -5-({2-ox0-1,3-
oxa idin-4-vimet -1H-indole 0.33 me olate 0,75 hydrate

1l-Methyl-4-piperidone (0.47g, Aldrich) was added to a stirred

solution of the product from step (b) (0.30g) in glac. acetic
acid (2.0ml) and the mixture stirred at 100°¢ for 2 hours. The
cooled mixture was poured onto ice/NHAOH (20ml) and cthe

This Sheet Has Been Re
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resulting solid filtered off. The latter was eluted through a
silica column wusing DCH/EtOH/NHAOH (60:8:1) as eluant and
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[err] wherein n and Z are as hereinbefore defined, with paraformal dehyde in
a polar aprotic solvent, such as DM, in the presence of a base, for

exanpl e, sodi um net hoxi de, at O[err]C Compounds of fornula (XXI) nay be
prepared by reacting a conpound of fornula (XXII)
WO 91/18897 Lerr] PCT/GB91/60505
- 46 -

crystallised from ethyl acetate to give the desired product as a
q
colourless solid (0.1lg), mp 225-227°C, IQ]BO -45.4° ¢

{e = 0.3,
1N aqu. HCl). Elemental analysis and IH NMR were consistent

with the proposed structure.

Synthetic Example 15

-yvimethvl)-1H-indole hvdrobromide

A suspension of the preoduct of Synthetic Example 14 (0.35g) and 10%
w/w Pd/C (0.10g) in a mixture of methanol (10ml), water (10ml) and 1X
aqu. HCl was hydrogemated for 5 hours. The mixture was filtered
through Hyflo and the f£iltrate evaporated in vacuo. The residue was
basified with I\IHAOH, evaporated in wvacuo and eluted through a silica
column using DCH/Et:OH/HHaOH (45:8:1) as eluant to give an oil. The
latter was taken up in ethanol (5.0ml) and treated with an excess of
HBr in acetic acid (ga 45% w/v) to give the desired product as
colourless crystals (0.20g), mp 260-261%C, [al2' -5.2° (¢ = 0.5,
water). Elemental analysis and ]'H MMR were consistent with the
proposed structure. -

. By steps identical to steps (a) to (c) of Synthetic Example 6,
D-a-nitrophenylaianine was converted to (R)-4-(4-hydrazinoben-
zyl) -2-oxazolidinone hydrochloride.

This Sheet Has Been Repl 3
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mhereln nis as herelnbefore defi'ned, with, in the case where Zis to be a

group of formula (v) or (vi), the appropriate conpound of fornmula (XXVIII)
wherein Ris as hereinbefore defined, typically by heating in gl ac. acetic
aci d. Compounds of fornmula (XXII) wherein n 0 may be prepared by

nggfhgg¥§F§9§§§fﬂgd?fugfﬁg?l?oﬁxéL;Lp|e, SQQELLJboroﬁcgﬁsggr%ﬂ¥aﬂﬁyWVv

aqu. NaOH in a polar aprotic solvent, such "as acetonitrile, at OC

(b)

By steps analogous to steps (a) to (c) of Synthetic Example 14,
the product from step (a) was converted to (R)-3-(l-methyl-
1,2,3,6-tetrahydro-4-pyridyl)-5-(2-oxo- 1 3 -orazolidin-4-ylmeth-
y1)-1H-indole hydrate, mp 229-231°, [a]D +26.9° (¢ = 0.5, 1IN
aqu. HCl). Elemental analysis and 1H NMR were consistent with
the proposed structure.

thet b3 e 17

By a method analogous to that of Syntﬁetic Example 15, the product of
Synthetic Example 16 was converted to (R)-3-(l-methyl-4-piperidyl)-5-
(2-ox0-1,3-oxazelidin-4-ylmethyl)-1H-indole hydrobromide, mp
260-261°C. {a]%g +4.6° (¢ = 0.5, water). [Elemental analysis and lH
MMR. were consistent with the proposed structure.

et e 18

1.3-0 olidin-&4- et -1H-indole hvydrate

1-Benzyl-4-piperidone (Aldrich, 2.8g) was added to a  stirred
suspension of (R)-5~(2-0%0-1,3-0xazclidin-4-ylmethyl)-1H-indole
(1.0g), the immediate precursor of the product of Synthetic Example
* 16, in glac. acetic acid (20ml) and stirred at 100°C for 3 hours. The
cooled mixture was evaporated in vacuo and the residue taken up in
methanol, basified with NH&OH and evaporated in vacup to give a dark
tar. The 1latter was eluted through a silica column using
DCM/E:OH/NH OH (100:8:1) as eluant and treated with DCM. The
resulting precipitate was filtered off to give the desired product as
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REPL’ACEMENT SHEET -21- Conpounds

of formula (XXII1) may be prepared by heating the appropriate
-al dehyde with nitronethane in the presence of ammoni um acetate. The

al dehyde may be prepared froma conpound of fornmula (XIX) wherein nis as

her ei nbef Qgfofpdgoned using the reaction conditions descri bg@ﬁ’@ﬂﬂ?ﬂédﬁ
preparing a clgrrpound of formula (XVII1) fromthe corresponding nitril g.

Compounds of fornula (XXII) wherein n - 0 miy“oé obtai ned commercially or
prepared fromreadily available starting materials by nethods known

vellow crystals (0.25g), mp 169-170.5°C. Elemental analysis and l’d
NMR were consistent with the proposed structure. '

Syntheti e 19

y1)-1H-indole hydrobromide

A suspension of the product from Synthetic Example 18 (0.25g) and 10%
w/w Pd/C (0.10g). in methanol (25ml) was hydrogenated at 90 psi for 20
hours when uptake ceased. The mixture was filtered through Hyflo and.
the filtrate evaporated jin vacuo. The residue was eluted through a
silica column using DCH/EtOH/NH&_OH (30:8:1) as eluant to give an oil.
The latter was taken up in IPA and treated with an excess of HBr in
acetic acid (ga 45% w/v) to give a hygroscopic solid which was

freeze-dried from water to give the desired product as a pale brown
powder. Elemental analysis and MR were consistent with the

proposed structure.

S etic

meth -1H-indol-3. lam acetate

Carbon disulphide (90xl) was added to a stirred solution of the
product from step (a) of Synthetic Example 8 (0.31lg) and potassium
hydroxzide (0.08g) in ethanol (3.8ml) and the mixture refluxed, then
evaporated in wacuo. The residue was extracted with ether, acidified
and chromatographed using a silica reverse phase HFLC column and

v eluting with 10+90% v/v water/acetonitrile with 0.1 aqu. ammonium
acetate buffer at pH 4.0 over 20 minutes to give the desired product
(0.01g) and, after treatment with HCl, the product of Synthetic
Example 8 (0.llg). Both were freeze-dried from water and gave lH NMR
and MS which were consistent with the proposed structures.
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to those skilled
literature. Conmpounds of fornula (XXI) wherein n O nmay al so be prepared
froma conpound of formula (X XXl X)

‘H

condi ti onava s Beg

of formula (XXXI X) may be prepared froma corpdund of formula (XVII1I)
wherein n and Z are as herei nbefore defined using reaction conditions
anal ogous to those used to prepare (XXIl1) fromthe appropriate al dehyde

and ni tr omet hane.

in the art or obtainable from the chem ca

[err] [err]

d Z are as hereinbefore defined, using re | |
For/Claymmmgas

s to those used to convert (XXIIl) to (XX

1}-1H-indol-3- eth ine hvydrochloride

(a)

(b)

(c)

is Sheet Has Been Replaced
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+)-1-Nitromethvl-2- ethanol

Sodium methoxide (l.lg) was added to a stirred solution of
nitromethane (Aldrich, 12.2g) in methanol (100ml) at 0°C and the
mixture stirred for 10 minutes. A solution of
phenylacetaldehyde (Aldrich, 24.0g) in methanol (50ml) was added
dropwise over 15 minutes and the mixture stirred for 45 minutes
at 0°C, then brought to room temperature over 1 hour and stirred
overnight. ‘The mixture was evaporated in vacuo and the residue
taken up in water and extracted with ether. The combined
extracts were washed with water and brime and evaporated
in vacuo to give the desired product as a yellow oil (29.0g).

+)-1- omet -2-phenviethanol chlo e

A suspension of the product from step (a) (10.0g) and 10% w/w
Pd/C (1.0g) in ethanol (250ml) was hydrogenated until uptake
ceased. The mixture was filtered through Hyflo and the filtrate
ovaporated ip wvacug. The residue was taken up in ethyl acetate
and extracted with 2N aqu. HCl. The combined extracts were
washed with ethyl acetate, then evaporated in vacuo to give the
desired product as a pinkish white solid (6.8g).

+)-5-RBe - -oxazolidin-2-one

A solution of KOH (9.4g) in water (85ml) was added to a stirred
solution of the product from step (b) (5.1g) in toluemne (150ml)
at 0°c. A solution of phosgene (9.8g) in toluene (78.4ml1 =

—12.5% w/v) was added dropwise over 15 minutes and the mixture

srought to room temperature, then stirred overnight. The

e
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Conpounds of fornula (XX) wherein X is other than oxygen may be obtai ned
comercially or prepared fromreadily available starting materials by

met hods known to those skilled in the art or obtainable fromthe chem cal
literature. Compounds of fornul a (XXV) may be prepared by ring-opening a

conmpound %059}1%.;:1 (I') wherein n and Z are as herei nbefore ﬁ@f/b%i'foﬁﬂ% w

Is a

(d)

(e)

I

et Has Been B_eplaced
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aquecus phase was separated and extracted with ethyl acetate.

The combined extracts were evaporated in vacuo to give the

desired product as a white solid (2.2g), mp 106-108°C.

Elemental anaylsis was consistent with the propesed structure,
(X)-5-(4-Nitrobenzyl)-1, K 3-oxazelidin-2-one

c. sto (1.6ml) was added to the product from step (c) at 0°c
£ollowed by c.HNO, (0.33ml, ca 0.05m1/5 minutes) also at 0°c.
The mixture was stirred for 0.5 hour at 0°C and then for 0.3
hour at room temperature. Vater/ice (100ml) was added and the
mixture extracted with ethyl acetate. The combined extracts
were evaporated jin vacuo to give a yellow oil which was

recrystallised from ethyl acetate to give the desired product as
a white powder (0.4g), mp 143-146°C.

+Y 5. {4 e -1 3.0 n-2-one hyvdrochloride

A suspension of the product from step (4) (l.4g) and 10% w/w
Pd/C (0.14g) in a mixture of water (2lml), ethanol (28ml) and 2N
aqu. HCl (3.2ml) was hydrogenated for 2 hours when uptake
ceased. The mixture was filtered through Hyflc and the filtrate

.evaporated in vacuo to give the desired product as a pale yellow
foan (l.4g).

¢ HCL (14.5ml) was added to a stirred solution of the product
from step (e) (l.4g) in water (8.5ml) at 0°Cc. A solution of
sodium nitrite (0.43g) in water (4.3ml) was added dropwise over
15 minutes at 0°C and the mixture stirred for 0.5 hour at 0°C.
The mixture was then added dropwise to a stirred solution of tin
(11) chloride (6.8g) inm c.HCl (12.4ml) at 0°C over 15 minutes.
The mixture was brought to room temperature over 1 han:a»ffgyﬂgf”f"_



group of formula (ii)

in which R X and Y are as herei nbefore defined.

for .exanple, by refluxing in 2N aqu. KOH. Conmpounds of fornula (1)
wherein Wis a group of forrmula (i) in which Y is sul phur may be prepared
by refluxing a conpound of formula (XV) wherein n, R and X are as

cul phur OB

are as herei nbefore

wi th a conmpound of formula (M1) erel i
i def i ned, WG?”{’”"S“"

for exa

NN -t hi ocarbonylini dazole, typically in an -arotic solvent, such as THF.
Conpounds of fornula (1) wherein Wis a group of formula (ii) in which Y
I's sul phur may be prepared by refluxing a conpound of fornula (XXV)
wherein n, R and X are as hereinbefore defined, wth a conpound of

formul a (VII) wherein
defined, for exanple,
sol vent, such as THF.
formula (iii) and Z

prépared by cyclising a

Nedebr R B, R Sobiosd oS PollE B RS oomt
brouglibrpeopih @s5 ofsihg riol| squ( | FaOlhamdeithe \riesipitgrexiigabis
fﬁt@rg{ QEP, of afﬂﬁMﬁaﬁyx)onEar&Y' )d:.Myl%IcéQalbe(Croatlca
Chemica Acta 36, 103 (1964), 1.1g) <£followed by ‘Amberlyst 15¢
ion exchange resin (Aldrich, 3.0g) was added to the filtrate and
the mixture heated for 3 hours at lOOOC, filtered and the

filtrate evaporated in wvacue. The residue was treated with hot

ethanol, filtered -and the filtrate evaporated in vacuo. The
residue was triturated with ethyl acetate, filtered and the
filtrate evaporated jin wvaguo. The residue was recrystallised
from ethanol to give the desired product as a pale yellow solid
{0.75g), mp 280-28100. lH NMR and MS were consistent with the
proposed structure.

(b)

This Sheet Has Been Repl
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-5-{4-Nitcrobe: -1.3- 0lidin-2 . 4-dione

Benzyl isocyanate (Aldrich, 3.2g) was added to a solution of
L-4-nitrophenylalanine (Aldrich, 4.2g) and potassium hydroxide
(1.3g) in water (40ml) at 0°c. The mixture was heated at
60-70°C for 2 hours, filtered and the filtrate acidified with
c.HC1l to give and off-white solid which was filtered off,
sugspended in 2N aqu. HCl (20ml) and refluxed for 2 hours. The
cooled mixture was diluted with water and filtered to give the

desired product as a white solid (5.6g).

By steps identical to steps (d) to (f) of Synthetic Example 1

and Synthetic Example 2 or steps (d) and (e) of Synthetic

s SHEET HAS B
REPLACE 2D
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conpSund of formula (XXVI)

H R 02C [err] wherein n and R are as
herei nbefore defined, Zis a group of formula (v) or (vi) and Rerr]
is Clerr] alkyl, typically by heating in aqueous acid, for exanple,
2N HCL. wO egnesynds of formula (XXVlI) wherein Zis a grou GBQLHH&@
(v) may be prepared by reacting a conpound of formula ( I {

[err] .52 -

Example 1 and Synthetic Example 3 and steps (e) to (h) of
Synthetic Example &4, the product from step (a) was converted to
(S)-N,N-dimethyl-Z-[5-(2-oxo-l,3-oxazolidin-h—ylmethyl)-lH-
indol-3-yllethylamine.

Synthetic E: le 23

¢a) $)-4-(4- obe

-1,3-oxazolidin-2-one hvdrochloride

By steps analogous to steps (a) to (¢) of Synthetic Example 6,
L-4-nitrophenylalanine was converted to (S)-4-(4-hydrazinoben-
2yl)-1,3-oxazolidin-2-one hydrochloride.

(b) =b-{6-12-¢3- opropyl hydrazinelb -1.3-0%xazoli-
-2-one

1M aqu. HC1 (4.0ml) was added to a solution of the product from
step (a) (2.4g) in water (35ml). 3-Cyanopropanal diethylacetal
(Aldrich, 1.7g) was added at room temperature and the mixture
stirred for 2 hours. Further acetal (0.20g) was added and the
mixture stirred for another 20 minutes. The aqueous phase was
decanted from the resulting gum and extracted with ethyl
acetate. The extracts were combined with the gum and evaporated
in vacuo to give the desired product (2.5g).

(¢) -3-Cvanome =2=-(2-0%0-1,3-0xazolidin-4-vimethyl)-1K-indole

& solution of the product from step (b) (2.5g) and polyphosphate
ester (20.0g) in chloroform (40ml) was refluxed for 20 minutes.
Ice was added to the cocled mixture and the chloroform
evaporated in vacuo. The remaining aqueous phase was extracted

This Sheet Has Been Re; placed
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[err] - 23 (XXVI'1) - [err]

7 wherein n, R-and R are as herei nbefore defined, wth a conpound of
formula (XXVII1) wherein Ris as hereinbefore defined, typically by
heating in a non-aqueous acid, for exanple, glac. acetic acid. Conpounds
of formul erein Zis a group of fornmula (vi) may b ared by
reduci ng :“ggﬁgéﬁﬁﬁmof formula (XXVI) wherein Zis a group oﬁcﬁéﬁﬁﬂ(ﬁﬁ?%),
typically by catal ytic hydrogenation using, fo?3 -exanple, Pd/Cin a polar

sol vent system such as acidified nethanol/ water. Conpounds of fornul a
(XXVI'l) may be prepared by reacting a conpound of

with ethyl acetate and the combined extracts evaporated in vacuo

to give the desired product as a pale yellow oil (1.8g).

(d) :
. indol-3-vllethylamine

A suspension of the product from step (¢) (1.3g) and 10% w/w
Pd/C (1.0g) in 30% w/w ethanolic dimethylamine (25ml) was
hydrogenated for 24 hours and filtered tﬂrough Hyflo. Fresh
Pd/C (0.7g) and ethanolic dimethylamine (5ml) were added to the
filtrate and hydrogenation continued for a further 16 hours.
The mixture was filtered through a silica column using
DCH/ECOH/NHAOH (40:8:1) as eluant to give the desired product as
a colourless foam (0.3g). Elemental analysis and lH NMR were
consistent with the proposed structure.

thetic es

By methods analogous to those described in Synthetic Examples 1 to 23,
the following compounds of formula (I) were prepared. The NMR and
microanalysis for each compound were consistent with the proposed

structure.

24)  2-[5-(3-Methyl-2-oxoimidazolidin-4-ylmethyl)-1H-indol-3-yl]}-
ethylamine maleate 0.75 hydrate, mp 96-98°C;

25)  2-[5-(3-Methyl-2-oxoimidazolidin-4-ylmethyl)-1H-indol-3-yl]-
N,N-dimethylethylamine maleate 0.95 hydrate (white lyopholate);

« 26) 2-(5-[2-(2,5-Dioxoimidazolidinyl)ethyl]-1H-indol-3-yl}ethylamine
hydrochloride hydrate, mp 83-8500;

27) 2-(5-[2-(2,5-Dioxoimidazolindinyl)ethyl]-1H-1ndol-3-yl}-N,N-
dimethylethylamine maleate hydrate (pale yellow lyopholate);

e e
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formila (XXl X) : H
[err] [err] . [err]
wherein n is as hereinbefore defined, with a compound of formula (XXX)

NCO ( [err] wherein Ris as
| nt, such as DCM
her ei nbef W&ggﬁwd typically i n an aprotic solve FCT/GRO1/00908
- 54 -
28)

5-[2—(2,S-Diexoimidazolidinyl)ethyl}-3~(l—methyl-A-pipetidinyl)-
1H-indole hydrochloride, mp 320-322°C (dec);

29) 2-[5-(5-Methyl-2-oxoimidazolidin-4-ylethyl)-1H-indol-3-y1]
ethylamine maleate hydrate, mp 99°¢ (softens 88°C):

30) 5-[{3-(4-Piperidyl)-1H-indol- S-ylmethyl] 2,4- 1m1dazolxd1nedlone
acetate 1.4 hydrate, mp 92- 93°% (softens 86° C);

31)

2-[5-(1-Methyl-2-ox%0-4-imidazolidinylmethyl) - 1H-indol-3-yl]eth-
Ylamine diacetate 2.75 hydrate (pale yellow lyophylate).

In the following Examples, the "active ingredient” may be any compound

of formula (I) and/or a physiclogically acceptable salt, solvate, or
physiologically functional derivative thereof.

(1) ZIsblet formulatioms
(i) Oxal
Mg/tablet
. A B €

Active ingredient 25 ' 25 25
Avicel 13 - 7
Lactose 78 47 -
Starch (maize) - 9 -
Starch (pregelatinised,

NF13) - - 32

« Sodium starch

glycollate - -
Povidone -
Magnesium stearate 1 1 1

I 125 85
This Sheet Has Been
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[err] Compounds of fornula (XXl X) and (XXX) nmay be obtai ned

- commercially or
nmet hods Known to

prepared fromreadily available starting materials by

those skilled in the art or obtainable fromthe cheni cal

literature. Conpounds of fornmula (1) wherein Z is a group of fornula (iv)
may al so be prepared froma conpound of fornula (XXXl
4 “K)8U1§$W P ( ) PCT/GB921/60908
. 55 -
(ii) ubl a
tablet
] E
Active ingredient 25 25
Avicel 10 -
Lactose - 36
Mannitol 51 57
Sucrose - 3
Acacia - 3
Povidone 3 .
Magnesium stearate 1 1
90 125

Formulations A to E may be prepared by wet granulation of the first
six ingredients with the povidone, followed by addition of the

magnesium stearate and compression.

(1ii) Bugeal
Mg/tablet
Active ingredient 25
Hydreoxypropylmethyl
cellulose (HPMC) 25
Polycarbophil 39
Magnesium stearate 1
90

The formulation may be prepared by direct compression of the admixed

ingredients.

This Sheet Has Been Rep, laced T Th§ SHEE
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[err] wherein n and Ware as herei nbefore defined, by nethods known to
those skilled in the art or obtainable fromthe chemcal literature, for
exanple, by treatnment with (COL)[err], where L is a suitable |eaving
group, for exanple, chlorine, to give the correspondi ng 3- COCOL conpound
whi ch ma treated with HWRerr], where R err] and R
hereinbe%gpgﬁyggﬁ?ned, and reduced wusing, for exanple, PFﬁ?@PEﬁ?mms

al umi nium hydride. Alternatively, the conpoutfd-of fornula (XXXI) nay be
treated with CHerr]0/KCN to give the correspondi ng 3-cyanonet hvl conpound
whi ch may then be catal ytically hydrogenated over Raney nickel in the
presence of HNRlerr]-R err] as hereinbefore defined. The af orenenti oned

3- cyanonet hyl cowpungaﬁgﬂegﬁﬂ!!p&i%separ ed by cyclising a conmpound of

formul a ( XXXX)

(i) Powder
Mg/capsule
E ¢
Active ‘ingredient 25 25
Avicel 45 -
' Lactose 153 -
Starch (1500 KF) - 117
Sodium starch
glycollate -
Magnesium stearate 2 2
225 150

Formulations F and G may be prepared by admixing the ingredients and
filling two-part hard gelatin capsules with the resulting mixture.

(11) Liquid £ill

Mg/capsule
| i
Active ingredient 25 25
Macrogol 4000 BP 200 -
Lecithin . ' 100
Arachis oil - 100
225 225

Formulation H may be prepared by melting the Macrogol 4000 BP,
M___f_”_ﬁ__ddispersing the active ingredient in the melt and filling two-part hard . —

i = aEEN i
atin capsules therewith, Formulation I may be prepaged~> ﬁi’ i
heet Has Been Replaced Cs
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[err] [err]

REPLACEMENT SHEET - 25 wherein n and
W are as- herei before defined, typically by refluxing in an aprotic

-sol vent, such as chloroform in the presence of pol yphosphat e

ester. :
: WO 91/18897 PCT/GB91/00908

- 57 -

dispersing the active ingredient in the lecithin and arachis oil and

filling soft, elastic gelatin capsules with the dispersion.

(iii) Controlled release

Mg/capsule
Active ingredient 25
Avicel 123
Lactose 62
Triethylcitrate 3
Ethyl cellulose 12
225

The formulation may be prepared by mixing and extruding the first four
ingredients and spheronising and drying the extrudate, The dried
pellets are coated with ethyl cellulose as a release controlling

membrane and filled into two-part, hard gelatin capsules.

3 enous ection fo o

3 by weight
Active ingredient 2%
Hydrochloric acid ) q.s. to pH 7
Citrate buffer )
Water for Injections to 100%

The active ingredient is taken up in the citrate buffer and sufficient
hydrochloric acid added to affect solution and adjust the pH to 7.
The resulting solution is made up to volume and filtered through a
micropore filter intoc sterile glass vials which are sealed and

cversealed.

This Sheet Has Been Repl
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Compounds of fornula (XXXX) nmay be prepared by reacting a conpound of

~formula (I'l) wherein n and Ware as hereinbefore defined with

- 3-cyanopropanal , or a carbonyl-protected formthereof, such as the diethyl
acetal, typically in an aqueous acid, for exanple, dil. HCIL. Conmpounds of

formula ( ggd¢N Z is a group of formula (v) may al so be §¢Fﬁ§ﬁﬁﬂuﬁbg
reacting g%ggﬂgbund of fornmula (XXXI) wherein n and Ware as her.el nbefore
defined, with a conpound of formula (XXVI11)- wherein Rlerr] is as

her ei nbefore defined, typically by heating in glac. acetic acid.

Compounds of fornula (XXXI) may be prepared by reducing a conpound of
formula (XXXI1)

[err] (&) Intranasal fo tio
t by weight

Active ingredient 0.5%
Hydrochloric acid )

Citrate buffer ) q.s. to pH 7
Methyl hydroxybenzoate 0.2%
Propyl hydroxybenzoate 0.02%
Water for Injections to 100%

The active ingredient is takem up in 2 mixture of the hydroxybenzoates
and citrate buffer and sufficient hydrochloric acid added to affectc
solution and adjust the pH to 7. The resulting solution is made up to

volume and filtered through a micropore £filter into sterile glass
vials which are sealed and oversealed.

(5) LS ction fo

Active ingredient 0.05 g
Benzyl alcohol 0.10 g
Glycofurol 75 1.45 g
Water for Injectioms gq.s. to 3.00 m1

The active Ingredient is dissclved in the glycofurol. The benzyl
alcochol is added and dissolved and water added to 3 ml. The mixture

is filtered through a micropore filter into sterile glass vials which
are sealed and oversealed.

(6)  Syrup formulation

v This Sheet_Has Been Replaced
wimveaee oo
Sorbitol solution 1.50 g e |
Glycerol . 1.00 g
Sodium benzoate 0.005 g

Flavour 0.0125 ml




[err] wherein n and Ware as hereinbefore defined, typically by heating
with Raney nickel in a polar solvent, such as | PA Conmpounds of fornula
- (XXXI'1) may be prepared by reacting a hydrazine of formula (I1) mherein n
and Ware as hereinbefore defined with phenylthi oacet al dehyde, or

car bonyl - form thereof, for exanple, the diethyl a
2o HAbIARER, Lo 0 T : of 10 %ﬁf@@“@b&

pol ar sol as acidified ethanol. Conmpounds of for
wherein Z is group of forrmula (vi) may al so-b® prepared by reducing a
conmpound of forrmula (1) wherein Z is a group

The sodium benzcate is dissolved in a portion of the purified water
and the sorbitol sclution added. The active ingredient is added and
. dissolved. The resulting solution is mixed with the glycerol and made

up to the required volume with purified water.

(7) Suppesitory formulacion

Mg/s ositorv

Active ingredient (63um)¥* 50
Hard Fat, BP (Witepsol H15 - Dynamit NoBel) 1950
2000

* The active ingredient is used as a powder wherein at least 90% of

the particles are of 63um diameter or less.

One-£ifth of the Witepsol H1S is melted in a steam-jacketed pan at
45°C maximum. The active ingredient is sifted through a 200um sieve
and mixed with the molten base using a Silverson mixer fitted with a
cutting head until a smooth dispersion is achieved. Maintaining the
mixture at A5°C. the remaining Witepsol H15 is added to the suspension
which is stirred to ensure a homogencus mix. The entire suspension is
then passed through a 250um stainless steel screen and, with
continuous stirring, allowed to cool to 40°c. At a temperature of
38-40°C, 2.0g aliquots of the mixture are filled into suitable plastic
moulds and the suppositories allowed to cool to room temperature.

(3) 88 ation
Mg/pess
v Active ingredient (63um) 50
. Anhydrous dextrose 470
Potato starch 473
Magnesium stearate 473
I - 1000
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(v),
- pol ar

better understandi ng of the invention,

of formul a

typically by catal ytic hydrogenation using, for exanple, Pd/C in

sol vent

system such as aci di fied net hanol / wat er. For a

way of iI%&{Mn. - SYNTHETI C EXAMPLES  Synthetic ExarrpIl&,ljmmll,gmm8

N

i
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The above ingredients are mixed directly and pessaries prepared by
compression of the resulting mixture.

BIOLOGICAL ASSAY

The compounds of formula (I) prepared in Synthetic Examples 1 to 17
were each tested for their activity as agonists for the “S-HTl-like“
receptor mediating smooth muscle contraction by the following mechod.
Right and left lateral saphenous veins were obtained from male New
Zealand White rabbits (2.4-2.7 kg) which had ©been killed by
intravenous injection of pentobarbitone sodium (60 wmg/kg). Ring
segments (3-5 mm wide) prepared from each vessel were suspended
between two wire hooks and immeresed in 20 ml organ baths containing
Krebs’ solution (pH 7.4) of the following composition (mM): NaCl
118.41, RaHCO3 25.00, KC1 &4.73, KKZPOA 1.19, MgsO, 1.19, glucose 11.10
and CaCl2 2.50. Cocaine (30uM) was present in the Krebs’' solution
throughout the experiment to prevent the uptake of amines by
sympathetic neurcnes. The Krebs’ solution was maintained at 37°% and
continually gassed with 95% oxygen/5% carbon dioxide. Increases in
tissue isometric force were measured using Grass FI03C force
displacement transducers and recorded on a Gould BD-212 pen recorder.
A force of 1.0g was applied to each preparation and re-established
twice during a subsequent period of 30 minutes. During this period,
tissues were exposed to pargyline (500uM) to irreversibly inhibit
monoamine oxidase and to phenoxybenzamine (0.1uM) to inactivate
al-ad:enoceptors. At the end of the 30 minutes, the inhibitors were
removed by several changes of the organ bath Krebs’ solution.

Agonist activity was assessed by cumulative additions of the test
compound, its concentration being increased in 0.5 log;, unit
increments until further additions caused no further change in tissue
force. In each experiment, the activity of the test compound was

ared to the activity of 5-HT. Activity was expressed in terms £

< L-(E‘:L 1

a

the foll owi ng Exanpl es are given by.




Prepar ation of (S)-2- [5-(2-ox0-1.3-o0xazolidin-4-ylnmethyl)-1Hindol -
3-yl |l et hyl am ne (a) (S)-Methyl 4-nitrophenyl al anate hydrochl ori de

Met hanol (110n) was treated dropwi se with thionyl chloride (26. 39)
at -10[err] C and L-4-nitrophenyl al anine (Fluka, 21.7g) added to the
resul ting_saol ?IOI’] as a solid. The mixture was stirred gverni ght at
roomterrpé?‘a? H88%nd the nethanol renmoved in vacuo to 91200908
desired product as a pale yellow solid (21.2g3:1 - (b) (9

- 2- Ami no- 3- (4- ni trophenyl ) propanol The product fromstep (a)
(21.2g) was dissolved in ethanol/water (190m , 100/90 v/v) and the
sol ution added dropwise at [err]Cto a stirred solution of sodium
bor ohydride (13.0g) in ethanol/water (190m . 100/90 v/v). The

resul ting m xtur é&wemslAggf | nkegh f{8}, 2hére M is Honmglaw coherttaarionhd agonist
precipitate filteqgagi,Qlleo -Eggdlfcteh%(ik W@Smaximum effect). The results obtained

for the compounds of Synthetic Examples 2/3 and 4/5 are shown in Table

-
]
-

Tahle
Example Activity
plasgl
2/3 7.0
4/5 6.3

10

The hydrochloride salt of the compound of Synthetic Examples 2/3 was
administered orally by gaﬁage to Wistar rats as a solution in
distilled water at dosages of 25, 100 and 200mg/kg base and to Beagle
dogs at dosages of 0.25, 0.50, 1.0 and 2.0mg/kg base once a day for 14
days. In a separate dog study over 30 days, the dosage of the free
base was increased from 2mg/kg on Day 1 to 100mg/kg on Day 30. The
free base was also administered orally to cyncmolgus monkeys at a
dosage of 50mg/kg once a day for 15 days.

No evidence of toxicity was observed in any of the aforementioned

studies at any of the dosages used.
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partially renoved fromthe filtrate in vacuo and the resul ting

precipitate filtered off and dried to give the desired product as a
pal e-yel l ow solid (7.5Q).

-27- (c) (S)-4-(4-Nitrobenzyl)-1.3-oxazolidin-2-one The product
from st epwddr1/1889) was suspended in toluene, the sus | ed
to O[err]C and a sol ution of “potassi um hydro¥éde (7. OQW%@’B&{S

(56nl) added dropw se. A solution of phosgene
CLATMS

i. A compound of formula (I)

W. D
\

vherein
o is an integer of from 0 to 3;

W is a group of formula (i), (ii), or (iii)
- Y RN —f
\)'_ >_ x o

(COI (i) (i11)

Y

wherein R is hydrogen or c].-lu. alkyl, X is -0-, -S-, -NH-, or
-(Elz- » T is oxygen or sulphur and the chiral centre * in formula

(1) or (ii) is in its (S) or (R) form or is a mixture thereof
any proportions; and

N -
—

Z is a group of formula (iv), (v) , or (vi)

—————
——————
———

g [
g |
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(62.5m of a 12% w v solution in toluene) was added dropwi se to t he
resulting solution over 30 mnutes and stirring continued for 1 hour.
The m xture was extracted with ethyl acetate and the extracts washed
with brine, dried and evaporated in vacuo to give a yellow oil.

Crystall i,gald ‘om et hyl acetate gave the * desired pr

yel | ow cr@' tdz} S . 30) . (d) (S)-4-(4-Am nobenzyl)-1I. 3- ox%&gﬁ'/—%e
hydr ochl ori de A suspension of the product fromstep (c) (0.79g) and
10% pal | adium on carbon (0.26g) in_a mxture of ethanol (15m),
water (11m ), ethyl acetate (.0m) and acﬁ|32N HCL (2.3m) was stirred

under 1 atnos. pressure of hydrogen until uptake ceased. The m xture
was filtered through Hyflo and the filtrate evaporated in vacuo

to give the desired product as a pal e yell ow, foam (O 799)~ (e)
(S)-4-(4-Hydrazi nobenzyl)-1. 3- oxazel idi Wro | ori de
-CH20H2NR?R2d NRS —CNR3

(iv) ™) (vi)

wherein Rl and Rz are independently selected from hydrogen and

Ca alkyl and R3 is hydrogen or C, , alkyl;

and salts, solvates and physiologically functional derivacives

thereof.
2. A compound of form-ula {I) as shown in Claim 1, wherein
nis l, or *
W is a group of formula (i), or
Z is a group of formula (iv) or (vi),

and physiologically acceptable salts, solvates and
pﬁysiologically functional derivatives thereof.

3. A compound of formula (I) as shown in Claim 1, wherein
nis 1,

W is a group of formula (i) wherein R is hydrogen, X is -0- and

Y is oxygen, and

Z is a group of formula (iv) or (vi) vherein Rl - R2 = hydrogen
or methyl,

“t\iﬁiﬁ%iii\ii\iﬁiai°d W




The'broduct fromstep (d) (0.79g) was suspended in water (4.8m) and

c.HO (8.1m ) added dropw se. The resulting m xture was cooled to -5
[err] C and a solution of sodiumnitrite (0.24g) in water (2.4m ) added
dropwi se to the stirred m xture over 15 m nutes foll onwed by 30

m nut es’ | Ir] at -5 to [err]C The solution was th

[err]C ov@b%i@.ﬁutes to a stirred sol @ ion of tin (IF?’Tg(g?&(;l(r;?@ég
(3.8g) inc.HO (6.9m), followed by 3 hours' stirring at room
tenperature. The solution was evaporated in vacuo and the residue
triturated with ether to give the desired product as a pale yellow

solid (0.96q).

and chysioclogiecally acceptable salts, 28 solvatas and

onysiologically functional derivacives thereof.

4. A compound of formula (I) as claimed in Claim 1. which compound

is

N,N-dimethyl-2-{5-(2-0%0-1,3-0xazolidin-4-ylmethyl)-iH-indo:-3-

yljethylamine or

3-(l-methyl-4-piperidyl)-5-(2-oxo-1,3-oxazolidin-4-ylmethyl)-1x-
indole

in either itcs (8) or (R) form or as a mixture chereof in anv
proportions, or a physiologically acceptable salt, solvate, or

physioclogically functional derivative thereof.

S. A compound of formula (I) as claimed in Claim 4, which compound
is (S)-¥,N-dimathyl-2-[5-(2-0%0-1,3-0%azolidin-4-ylmethyl)-1K-
indol-3-yl]lethylamine or a physiologically acceptable salc,

solvate, or physiologically functional derivative thereof.

6. A compound of formula (I) as claimed in any of Claims 1 to 5, or
a physioclogically acceptable salt, solvate, or physiclogicaily

86 tRon AP YRR cre AnKBgMA TR <A0AARNDe A20e 82 KRS °

~I
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A compound of formula (I) as claimed in any of Claims 1 to 3, or
a physioclogically acceptable salt, solvate, or physiologically
functional derivative thereof, for wuse in the prophylaxis or
treatment of a clinical condition for which a "5-HI, -1like"
receptor agonist is indicarted.

§. A compound of formula (I) as claimed in any of Claims 1 to 3, or -
a physiologically acceptable salt, solvate, or physiologiczlly

functional derivative thereof, for use in the prophylaxis or
use in

e

treatment of migraine—

e e

R
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(S)-2-[5-(2-Oxo-1. 3-oxazolidi-n-4-ylnmethyl)-IHindol-3-yllethvl-

A

()

anm ne The product fromstep (e) (0.84g) was dissolved in
et hapol / wat er (125mL, 5:1) and the solution treated with
4- chl or obut anal di ret hyl acetal (JACS 1365 (1951). 0.52g). The

m xture efluxed for 2 hours, the solvent renoved | d
the \r@@lgawsgf uted through a silida% colum using @Wﬂﬁ’&%
(30:8:1) as eluant. The desired product was obtained as a

colourless oil (0.219). Salt of Synthetic Exanple 1 Mal eat e Et hanol i c
maleic acid (1.0 equiv.) was added dropwi se to the free base (0.21g) and

the ethanol evapgrat g,i gk YaGHQound' BE FoGMa (PP a9URaiHEE in any of Claims : -

, or a physiologically acceptable sait, solvate, o=

[#]

(V)]

physioclogically functional derivative thersof, in the manufacture
‘ of a medicament for the prophylaxis or <creatment of a2 clinicsl

condition for which a “S-Hzl-like" receptor agonist is indicatad.

10. Use of a compound of formula (I) as claimed in any of Claims 1l <o
5, or a physiologically acceptable salt, soivate, or
physioclogically functional derivative thereof, in the manufaccure

of a medicament for the prophylaxis or treatment of migraine.

11. A method for the prophylaxis or treatment of a clinical condicion
in a mammal which comprises the administration te said mammal c¢f
a therapeutically effective amount of a compound of formula (I)
as claimed in any of Claims 1 to 5 or of a physiclogically
acceptable salt, solvate, or physiclogically functional
derivative thereof. *

12. A methed as claimed in Claim 11 for the prophylaxis or treatment
of a clinical condition for which a 'S-HIl-like“ raceptor agonist
is indicated.

13. A method as claimed in Claim 12 for the prophylaxis or ctreatment

of migraine.

l4. A method as claimed in any of Claims 11 to 13 wherein said mammal

is a humman.

15. A medicament comprising a compound of formula (I) as claimed in
any of Claims 1 to 5 or a physiologically acceptable salrc,
solvate, or physiologically functional derivative thereof, a
pharmaceutically acceptable carrier and, optionally, one or more

other physiologically active agents.
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freeze-dried fromwater to give the desired product as a white | yophol ate
(0.229), [a][err] -5.92 (c 0.3, MeH). H NVR (DMSO-d[err], [err]):

2.7-3.5 (6H m CHerr]), 3.35 (2H, s, NH). 4.05 (2H,.m CHerr]), 4.25
(14 m CH), 6.05 (2H, s, maleic acid), 6.98 (1H, d, Ar), 7.2 (1H, s, :

Ar), 7.3 §897Ar), 7.4 (1H, s, Ar), 7.75 1H, s, NH a ,

s, ) M @g@g}]’:ﬂ ysis: C 55.03 (54.96), H 5. 5"46§5. 85), N 10. w/%?%éws
Synt hetic Exanple 2 Preparation of (S)-N. N

-di met hyl - 2-[ 5- (2- oxo-1. 3-oxazol idi n-4-ylneth- vl)-1Hindol -3-yl]ethyl am ne
0.9 isopropanolate 0.5 hydrate A solution of formal dehyde (0.03g) in

met hanol (1.8nl) Was- adeestlicementaas glednedn iof Cldim 1§ eonirasds fimoniwt Epre bE of

Synthetic Exanmple 1 (Q %fﬁq% ofNd-sedi um cyanobor ohydride (0.04g) in a
m xture of nethanol (3‘.a ) )

17. A process for the preparation of a compound of formula (I)

H -.
N

W (D
~
- (CH),

wherein
n is an integer of from 0 te 3;

W is a group of formula (i), (ii), or (iii)

_ Y
Y Y RN _(
e Yy -
T W b
O
- (1) (i1) (1ii)
wherein R is hydregen or C alkyl, X is -0-, -S§-, -NH-, or

1-4 .
-CHZ- » Y is oxygen or sulphur and the chiral centre %* in formula

(1) or (1i) is in icts (S) or (R) form or is a mixture thereof in

any proportions; and

v Z is a group of formula (iv), (v), or (vi)

Ll
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REPLACEMENT SHEET | - 29 and gl ac.
‘acetic acid (0.14g) and the resulting mxture stirred overnight at room
‘tenmperature. The pH was adjusted to 8.0 using aqu. K[err]CJerr] and the
‘m xture extracted with ethyl acetate. The conbined extracts vvere

washed w dried and evaporated to give a colourl es‘g:p/d
whi ch cr gédﬁ, @5& fromisopropanol to give_the desired product as a |te
crystalllne solid (O1Qg), nmp 139-141 [erﬁ]?:

e S\ ”
-CHZCHZNR R NR -—C

(iv) : v) (vi)

wherein Rl and Rz are independently selected from hydrogen and

1_ alkyl and R3 is hydrogen or C alkyl

which comprises

(a) 1in the case where Z is a group of formula (iv), reactingz s

compound of formula (II)

NHNH2

W (I1)
™~
(CH2) n

wherein n and W are as hereinbefore defined, with a compounc

of formula (III)

. /l\/\/ L (0
o ~

or a carbonyl-protected form thereof, wherein L is a

suitable leaving group or protected amino group which may be

e e e e
e

\ vz MR
\ T

g

95
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[err]H NVMR (DVSO-d[err], [err]): 2.2 (6H, s, Nwel[err]), 5 (2H, m
CHerr]A), 2.7-3.0 (4H m CHerr]), 4.1 (2H m CH[e ] 0), 4.3 (1H m
"CH),=6.9 (1H, d, Ar), 7.1 (1H, s, Ar), 7.3 (1H,d, Ar), 7.4 (1H, s, Ar),
7.7 (1H, s, NHCO and 10.7 (1H, s, NH). McroanaIyS|s C 64. 26
(64.11), HvE R 34), N 12.02 (12.00) [a] Jerr] 5.79[e
MeCH) [a][err]-?;Q[err](c-O. 5, MeOH) Sal Ts8%t Synt hetic &tﬁgﬁ%‘ﬂy&}é
Mal eat e A solution of maleic acid (0.17g) in ethanol (5m) was added to
a solution of the free base (0.5g) in ethanol (5m ). The m xture was
evaporated in vacuo and the resulti ng . 0|I triturated with ether, g\nd
comrerted in situ to an amino group or is -NRR™ wherein R”

and R are as herairbefore defined;

(b) in the case where Z is a group of formula (v), reacting a
compound of formula (XTXXI) ‘

(XXXI)

W

~
(CH,)

wherein n and ¥ are as hereinbefors defined, with a compound
of formula (XXVIII)

3

(XXVIII)

O NR

wherein R3 is as hereinbefore defined, and

(¢) 1in the case where Z is a group of formula (vi), reducing a
compound of formula (I) wherein n and W are as hereinbefore
defined and 2 is a group of formula (v) or, in.the case
where W is a group of formula (i) or (ii), reacting a
compound of formula (XV)

| H
H(R)N N
HX (XV) :
(CH,)_ ~, -
i s

I

i

i
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met hano

"Et hef ea

free base (0.350Q)
preci pi t at }b 718997

wat er) .

to. give the maleate salt as a white solid which was

recrystallised fromethanol (0.45g), np 151-152[err]C Hydr ochl ori de
HCl1 (1.1 equivs.) was added dropwise to a stirred solution of the

in methanol (1m ) at OC. The hydrochl oride salt

oil. The m xture was evaporated vacuo a
resulting foamcrystallised fromisopropanol to give the. QKPEEE%U

as a white solid (0.36g),

H(R)N

np 118-120[err]C, %ﬁb[err] -9.35 (c - 0. 31,

or (XXV)

H

HX Xxy—N
G

(XV)

(CH,), 2

wherein n, R and X are as herejpbefore defined and 2 is a

group of formula (vi), with a compound of formula (VII

L

Y =C\ . (VII)

wherein Y is as hereinbefore defined and L and L', which may

" be the same or different, are suitable leaving groups,

and optionally converting the compound of formula (I) so
formed to a correspending salt, solvate, or physiologicaily

functional derivative.

A method of preparing a medicament which comprises

preparing a compound of formula (I) or a physiologically
acceptable salt, solvate, or physiologically functional

derivative thereof by a process as claimed in Claim 17; and

admixing the product from step (a) with a pharmaceutically
acceptable carrier and, optionally, one or more other

physioclogically active agents.

18.
(2)
Y (b)
This Sheet Has Been Rep!
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- 30 - Succinate A solution of succinic acid (0.36g) in ethanol
(10n) was added to a solution of the free base (I.Qg) in ethanol (l1Om)-
‘The mi xture was evaporated in vacuo and the resulting foamtrlturated W th
‘i sopropanol to give the succinate salt as a white solid (I.

122- 123[ erWp91/1882nzoate A sol ution of benzoic aC| d (0. 37%3# {33 @,@ﬁ
(10OM) was added to a solution of thefreﬁaase(l in et 6 ?

The m xture was evaporated in vacuo and tMeVYresul ti ng foam crystallised
fromethyl ,acetate to give the benzoate salt as a white solid (0.74g), np

-92 C

90-92 C 19, A method as claimed in Claim 18 which comprises an addiricnaj
step (c) wherein the admixture from step (b) is formed
tablet or capsule.

iato 3
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Synthetic Exanple 3  Alternative preparation of
(S)- N N-di net h}/l -2-[5-(2-o0xo0-1, 3-o0xazo-
lidinylnethyl )=l Hindol -3-ylvethylam ne 0.9 isopropanolate.Q., 5--hydrate

4- Di met hyl ami nobut anal di ethylacetal (Croatica Chem ca Aftgs [yt
3.99) was added to a solution of the product fromstep ( )}LDPE'QCEM% (51#8
Synthetic.Exanple 1 (10.4g) in a mxture of acetic acjd (EQM) and
wat er (150m ) and the resulting nixture ¥efluxed for 4.5 hodrs APR 1898
m xture was cool ed, evaporated in vacuo and the residue [elt ugh
silica colum using DCMEtOH/ NH err]OH (50:8:1) as eldant to give the

desired product as a pale yellow oil which crystall-l—sies-ea_L from

i sopropanol as a white crys ' | Fr2d) %MS- 140[err] C.
NVR, m croanal ysis and [ a] [e%@%uﬁ%mﬂlc i c Exanmpl e 2.
Synt hetic Exanple 4

The present invention 1s concermed with new chemical compounds, <their

preparation, pharmaceutical formulations containing them and their use

in medicine, particularlyuthg prophylaxis and treatment of migraine.

Receptors which mediate the actions of 5-hydroxytryptamine (5-HT) have
been:identified in mammals in both the periphery and the brain.
Accofding to the classification and nomenclature proposed in a recent
article (Bradley et al, PNeuropharmac., 25, 563 (1986)), these
receptors may be classified into three main types, viz. “S-HTl-like“,
S-HIZ and S-HTS. Various classes of compounds have been proposed as
5-HT agonists or antagonists for therapeutic use, but these have not
always been specific to a particular type of 5-HT receptor. Eurcpean
Patent Specification 0313397 describes a class of 5-HT agonists which
are specific to a particular type of “S-HTl-like" receptor and are
effective therapeutic agents for the treatment of clinical conditions
in which a selective agonist for this type of receptor is indicated.
For example, the receptor in question mediates vascconstriction in che
carotid vascular bed and thereby modifies blood £flow therein. - The
compounds described in the European specification are ﬁherefore
beneficial in the treatment or ptobhylaxis of conditions wherein
vasoconstriction in the carotid wvascular bed is indicated, for
example, migraine, a condition associated with excessive dilation of
the carotid wvasculature. However, it is within the scope of the
earlier application that theltarget tissue may be any tissue wherein
action is mediated by "5-HT1~11ke" receptors of the type referred to

above,

We have now found a further’iclass.of compounds having exceptional
“S-Hml-like” receptor agonism and excellent absorption following oral
dosing. These properties render the compounds particularly useful for
cextain medical applications, notably the prophylaxis and treatment of
migraine, cluster headache and E%aﬁgche associated with wvascular

disorders, hereinafter referred to collectively as “migraine".

<
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“\)




Preparation of (+)-3-(1-nethyl-4-piperidyl)-5-(2-o0xo0-1.3-oxazolidin-4-

yl -methyl)-1H indole

REPLACEMENT SHEET - 3T REPLACEMENT SHEET

:3-(1-Methyl-1.2.3.6-tetrahydro-4-pyridyidyl)-IHindol e-5-i¢garbe

nitrile
KOH

5- Cyanoi ndol e (Al drich, 20.0g) was added o a,fglg$%q@mpf
(22.49g) in nethanol (200m ). N Methyl-4-piperildgne’ *( rich,
2 1]

According to the first aspect of the present invention, cherefore,

there is provided a compound of formula (I)

W @
N .
(CHy),

wherein
n is an integer of from 0 to 3;

W is a group of formula (i), (ii), or (iii)
Y Y
U TX% | N.—-
(1) . (ii) (iii)

wherein R is hydrogen ar C,_, alkyl, X is -O-, -S-, -NH-, or -CH,-, ¥

2°' -
is oxygen or sulphur and the chiral centre * in formula (i) or (ii) is

in its (S) or (R) form or is a mixture thereof in any proportions; and

Z is a group of formula (iv), (v), or (vi)
~CH,CH,NR'R / NR® NRS

(iv) () (vi)



40. 4g) was then added dropwi se and the resulting m xture
4 hours, then cooled and poured into water. The re
prreci pitate was filtered off and dried to give the e
a pale pink.crystalline solid (32.69). (b)

refl uxed for
§u|tjng

LA

al
ro
m

3-(l-Methyl-1.2.3.6-tetrahydro-4-pyridyl)-1Hi ndol e-5-car
Raney nickel (ca |0g) was added to a solution of the
step (a) (5.0g) and sodi um hypophosphite 36.0g9) in a

de- nyd
duch APR 199 om

xture of wat

(25m ), glac. acetic acid (25m) and. pyridine (50n
resulting mxture was stirred at 45 [err]C for 1 hodr

at 45[err]C. The

cool ed and

basified to pH 9 with 0.88 NH err]OH The m xture was f
Hyflo and the filtrate extyacted with chl oroform The c

I I'tered through
onbi ned

extracts wer ghefrdiodR apdd v aperatiodependently selegoed o fyew dydivgedesida ed,
product as apigf EM|Rt3ei§quagoé@gl gﬁc aly@g recrystallised fromet hanol

(2. 49).

and salts, solvates and physiologically functional derivatives

thereof.

Compounds of formula (I) having particularly desirable properties for
the treatment and prophylaxis of migraine include those wherein n is
1, Wis a group of formula (i) and Z is a group of formula (iv) or
(vi). Of thesé, compourids of formula (I) wherein n is 1, W is a group
of formula (i) wherein R is hydrogen, X s -0- and Y is oxygen and 2
is a group of formula (iv) or (wvi) wherein Rl - Rz =~ hydrogen or

methyl are particularly preferred.

Iwo compounds of formula (I) having exceptional properties for the
treatment and prophylaxis of migraine are N,N-dimethyl-2-[5-(2-oxo-
1,3-oxazolidin-4-yl-methyl)-1H-indol-3-yl)ethylamine and
3-(1l-methyl-4-piperidyl)-5-(2-ox0-1,3-oxazolidin-4-ylmethyl)-1H-indole
in either their (§) or (R) form or as a mixture thereof in any
proportions. The salts and solvates of these compounds, for example,

the hydrate maleates, are particularly preferred.

Physiologically acceptable salts are particularly suitable for medical
applications because of their greater aqueous solubility relative ¢to
the parent, jie basic, compounds. Such salts must clearly have a
physioloéically acceptable anion. Suitable physiologically acceptable
salts of the compounds of the present invention include those derived
from acetic, hydrochloric, hydrobromic, phosphoric, malic, maleic,
fumaric, citrie, sulphuric, lactic, or tartaric acid. The succinate
and ch_oride salts are particularly preferred for medical purﬁoses.
Salts having a non-physiologically acceptable anion are within the
scope of the invention as useful intermediates for the preparation of
physiologically acceptable salts and/or for use in non-therapeutic,
for example, in witro, situations.



(c) 5-[3-(I-Methyl-I.2.3.6-tetrahydro-4-pyridyl)-1H i ndol - 5p=

yl net hyl ene 1-2.4- imdazol f di nedi one A mxture of t eﬁprbﬁhﬂﬁ‘ﬂ?@HfET
step (b) (2.4g), hydantoin (Al drich, 0.98g) and amoni um gcetat-e

(0.74g) in glac. acetic acid (2.4m) was heated at 120[jery ]@thhq4mﬂ7
hours. The m xture was cool ed and the resulting preC|thate filtered

off and dried to give the desired Qroduct as a yellom/solla 24y
REPLACEMENT SHEET

1 -32 -

According to a second aspect of the present invention, there is
provided a compound of formula (I) or a physiologically acceptable
salt, solvate, or physiologically functional derivative thereof for
use as a therapeutic agent, specifically as a “S-HTl-like“ receptor
agonist, for example, as a carotid vasccomstrictor in the prophylaxis
and treatment of migraine. As indicated, however, target organs for
the present compounds other than the carotid vasculature are wichin

the scope of the present invention.

The amount of a compound of formula (I), or a salt or solvate thereof,
which is required to achieve the desired biological effect will depend
on a number of factors such as the specific compound, the use for
which it is intended, the means of administration, and the recipient.
A typical daily dose for the treatment of migraine may be expected to
lie in the range 0.01 to 5mg per kilogram body weight. Unit doses may
contain from 1 to 100mg of a compound of formula (I), for example,
ampoules for injection may contain from 1 to 1Omg and orally
administrable unit dose formulations such as tablets or capsules may
contain from 1 to 100mg. Such unit doses may be administered one or
more times a day, separately or in multiples thereof. An intravenous
dose may be expected to lie in the range 0.0l to 0.1l5amg/kg and would
typically be administered as an infusion of from 0.0003 to 0.15mg per

kilogram per minute. Infusion solutions suitable for this purpose may
contain from 0.01 to 10mg/ml.

When the sctive compound is a salt or solvate of a compound of formula

(1), the dose is based on the cation (for salts) or the unsolvated
compound,

Hereinafter references to “compound(s) of formula (I)* will be

" understood to include physiologically acceptable salts and solvates
thereof.

According to a third aspect of the present invention, therefore, there

are provided pharmaceutical compositions comprising, as active



(d) ()-5-(2.5-D oxo-4-imdazolidinyl nethyl)-3-(1-nethyl -4- pi peridyl)
-1H indole The product fromstep (c) (2.4g) was suspgn

m xture of water (1 OOM) and ethanol (200m) and 10% w CACEYENS T
added. The m xture was stirred under 1 atnos. pressure of yar

17 hours when uptake was conpl ete. The m xture was filteredftrang

Hyfl o and the filtrate evaporated in vacuo to gi ve the (degired prodi?gt
as a colourless solid (2.4g). (e) () -53 -

3-(1- Met hyl-4-piperidyl)-I|Hindol-5-yllalani ne A sollution of the
product fromstep (d) (2.4g) and barium hydr oxi de hydrate (8.

water (50m ) was refluxed for 72 hours, then cooled and evaporated

i n vacuo. The residue was taken up in hot methanol and filtered to

renove bari dngcegiieat, at legtfe fone r aewpoHEd etfipdeE®dd i Pvarisder the
resi due di spRhMRAclddically acd@picebleaRdl iy sdivRcaddetkdforodeicREt RitkRE @ -bari um

carbonate.  The o Laltel s fitiered off and the filtrate cvaporated

In vacuo to
compositions may be used in the prophylaxis or treatment of clinical
conditions for which a "S-HTl-like" receptor agonist is indicated, for
example, migraine. The carrier must be pharmaceutically acceptable
to the recipient and must be compatible with, i.e. not have a
deleterious effect upon, the other ingredients in the compesition. The
carrier may be a solid or liquid and is preferably formulated with ac
least one compoqnd of formula (I) as a unit dose formulation, for
example, a tablet which may contain from 0.05 to 95% by weight of che
active ingredient. If desired, other ©physiologically active
ingredients may also be incorporated in the pharmaceutical

compesitions of the invention.

Possible formulations include those suitable for oral, sublingual,
buccal, parenteral (for example, subcutaneous, intramuscular, or
intravenous), rectal, topical and intranasal administratien. The most
suitable means of administration for a particular patient will depend
on the nature and severity of the condition being treated and on the
nature of the active compound, but, where possiblé, oral

. administration is-prefér:ed.

Formulations suitable for oral administration may be provided as
discrete units, such as tablets, capsules, cachets, or lozenges, each
containing a predetermined améunc of the active compound; as powders
or granules; as solutions or suspensions in aqueous or non-aqueous

liquids; or as oil-in-water or water-in-oil emulsioms,

Formulations suitable for sublingual or buccal administration include
lozenges comprising the active compound and, typically, a flavoured
base, such as sugar and acacia or tragacanth, and pastilles comprising
the active compound in an inert base, such as gelatin and glycerin or

sucrose and acacia.




gi ve the desired product as a yellow foam (1. 39g). (f) () -Met hyl 3-

[3-(I-methyl -4-piperidyl) -1Hindol-5-yl |alanate gjut “4,qfq- %Pgrr
product fromstep (e) (6.2g) in methanol (40M ) was ad r‘

a solution of thionyl chloride (2.9m) in nmethanol (35

-10[err] C. The resulting mxture was stirred overni ght] a ﬁdorﬁ?‘:. 1897
tenperature, then evaporated in vacuo and the residu el uted
through a silica colum usi ng 6DC:I\/I EtOH/ NH err]OH {30:8:1) as

el uant. The el uate was evaporated I'n vacuo to give thejdesired

product as a yellow foam (4. 89g).

Formulations suitable for parenteral administration typically comprise
sterile aqueous solutions containing a predetermined concentration of
the active compound; the scolution is preferably isotonic with the
bleod of the intended recipient. Although such solutions are
preferably administered intravenously, they may also be administered

by subcutaneous or intramuscular injection.

Formulations suitable for rectal administration are  preferably
provided as unit-dose suppositories comprising the active ingredient

and one or more solid carriers forming the suppository base, for

example, cocoa butter.

Formulations suitable for topical 6r intranasal application includé
cintments, creams, lotions, pastes, gels, sprays, aerosols and oils.
Suitable carriers for such formulations include petrcleun jelly:
lanolin, polyethyleme glycols, alcohols, and combinations thereof.

The active ingrediemt is typically present in such formulations at a
concentration of from 0.1 to 15% Wi,

The formulations of the invention may be prepared by any suitable
method, typically by uniformly and intimately admixing the active
compound(s) with liquids or finely divided solid carriers, or both, in
the required proportions and then, if necessary, shaping the resulting
mixture into the desired shape.

For example, a tablet may be prepared by compressing an intimate
mixture comprising a powder or granules of the active ingredient and
one or more opticnal ingredients, such as a binder, lubricant, inert
diluent, or surface active dispersing agent, or by moulding an

intimate mixture of powdered active ingredient and inert 1liquid
diluent.

Aqueous solutions for paremteral administration are typically prepared

by dissolving the active compound in sufficient water to give the



-33 - (g9) ()-3-[3-(1-Methyl-4--piperidyl)-IHindol-5-y-Ii It
pr opanol A solution of the product fromstep (f) (4.8g):i%éa§@§&ngéﬁ#¥T

and ethanol (20m) was added dropwi se to a suspension of sodi Um

bor ohydride (0.61g) in a mixture of water (20m) and ethanol] | (b&nk§R 4837
[err]C. The resulting mxture was refluxed-for 3 hours, t Her_evapor at ed

I n vacuo and the residue eluted through & silica col um ugi ng

DCM EtOH/ NH err] OH (30:8:1) as eluant. The el uate was evaporated in _vacuo

to give the desired product as a col ourl ess foam (1. 69). h)
()-3-(1-Met hyl - 4-pi peridyl)-5-(2-o0xo-1, 3-oxazol i di n-4-yl net h-
yl )-1Hi ndol e

desired concentration and then rendering the resulting solutlon

sterile and isotonic.

Thus, according to a fourth aspect of the present invention, there is
provided the use of a compound of formula (I) in the preparation of =
medicament for the prophylaxis or treatment of a clinical condition
for which a "S-HTl—like“ receptor agonist is indicated, for example,

migraine.

According to .a fifth aspect, there is provided a method for the
prophylaxis or treatment of a clinical condition in a mammal, Zor
example, a human, for which a *®5-HT,-like" receptor agonist Iis
indicated, for example, migraine, which*comprises the administraction
to said mammal of a therapeutically effective amount of a compound of
formula (I) or of a physiologically acceptable salt, solvate, or
éﬂysiologically functional derivative thereof.

According to a sixth aspect of the invention, compounds of formula (I)
wherein Z is a group of formula (iv) may be prepared by reacting a
compound of formula (II) (isolated or in situ - infra).

NHNH2

(11)
W

™ (CHy),

wherein n and W are as hereinbefore defined, with a compound of

formula (III)

0 7 L (I1I)



A m xture of the product fromstep (g) (1.6g), diethyl car bonat £y 3 .
and potassi um carbonate (0.08g) was heated at 130 [err]C for ?"hb I‘"s‘“‘l’h%"l"-'!'T
m xture was cool ed, taken up in nethanol and the I nsol ubl e potfassi um
carbonate filtered of f. The filtrate was evaporated in \aﬁuof AnAPR 87
residue eluted through a silica columusing DCM Et O/ NH err JORL(30: 8: 1) |
as eluant. The eluate was evaporated in vacuo and the resi due J
recrystallised from isopropanol /et het to gi ve the desiredLpraduct as a

col ourl ess crystalline solid (lI.lg). nmp 191-192[err]C. [err]H MWR

(DVMBO-d[err], [err]): 1.6-1.8 (2H, 2 x CHNMe), 1.8-2.1 (4H, 2 X
CHerr]), 2.2 (3H s, Nw), 2.6-3.0 (2H, 2 x CHNWe; 1H CH 2H,

g‘l) [ er7r ]]-AE )10].‘& %af}\;} ) yigdi‘ot@ate@"h{%ﬁr J:l%)reofl %uéh %s(étu d@etg;%l)ozll—?i%tﬁi, NHCO)
and 10.7 (IlFFegfi rein lS a suicable 1eav1ng group, 'such’as chlorine, or a

procecced amino group, either of which may be converted in situ to an
amino group, or is —NR]'R2 where Rl and Rz are as hereinbefore defined.
The reaction is typically carried out by refluxing the compounds in a
pelar solvent system, fo;_example. ethanol/water, dilute acetic acid,
or water in the presence of an acidic fon exchange resin, for example,
'Amberlyst 15°.

Standard N-alkylation methods may be used to convert compounds of

formula (I) wherein Z is a group of formula (iv) and Rl and/or R2 are

hydrogen to corresponding compounds wherein R1 and/or Rz are C.

alkyl.

Compounds of formula (I) wherein Z = (iv) and R; - RZ -G alkyl may,

be prepared from the corresponding compound wherein Rl i AR2 = H by
methods of N,N-dialkylation well known to those skilled in the art,
for example, by treatment with the appropriate aldehyde in the
presence of a reducing system, for example, sodium cyanoborohydride/
acetic acid, in a polar selvent, such as methanol.
Compounds of formula (I) wherein Z = (iv) and R; or Rz 1 alkyl
' " may be prepared from the corresponding-.compound wherein R ﬁ = H br
N- benzylation using benzaldehyde and a suitable reducing agent, for
example, sodium borohydride, in a polar solvent, such as ethanoi.
followed by N-alklyation using a suitable agent, such as the
appropriate dialkyl sulphate, typically in the presence of a base, for’
example, anhy. potassium carbonate, in a polar aprotic solvent, such
as DMF, and finally N-debenzylation, typically by catalytic

hydrogenation using, for example, Pd/C in a polar solvent, such as
ethanol.

Hydrazines of formula (II) may be prepared from the corresponding
aniline of formula (IV)



-34 Salt of Synthetic Exanple 4 Hydro chlo ri de c. HC (_1 0 equiv.)

was added dropwise to a stirred solution of the free base (1. ig}?l,[l“:""""‘**—

et hanol (5m) at 5[err]C. The addition of ether to the resufti ﬂ"gﬂﬁ*i‘x*-f:uts.{?* |
precipitated the desired product as a white solid (I.1qg). rrp52?1‘§ 236 C——
(dec). Synt heti c- Exanpl e- 5 T4 App 1097

i
{
!

NH

W (IV)
N
(CHy),

wherein n and W are as hereinbefore defined, by diazotisation followed
by reduction. Diazotisation is typically carried out using sodium
nitrite/c.HCl and the resulting diazo product reduced in situ using,
for example, ¢in(II) chloride/c.HCl. The resulting hydrazine may be
isolated or converted to a compound of formula (I) in situ.

Anilines of formula (IV) may be prepared by reduction of the
corresponding p-nitro compound of formula (V)

NO

2 $)

™~
(CHZ)n

" wherein n and W are as hereinbefore . defined, typically by catalytic
. hydrogenation using, for example, Pd/C in a polar solvent system, such
as an acidified mixture of ethanol, water and ethyl acetate.

Anilines of formula (IV) wherein W is a group of formula (i) or (ii)
may also be prepared by cyclising a compound of formula (XXXIII)

4 NH
HR™N R

HX
(CHy),



Al ternative preparation of ()-3-(l-nethyl-4-piperidyl)-5-(1.3-
oxazol idin-4-ylmethyl)-Hindole (a) |HIndole-5-carbal dehyge———————.
Raney nickel (6.7g) was added to a sol ution of 5-cyanoi ndgl'&-r-AGEMENT Sier
(Al drich, 10.0g) and sodi um hypophosphite (20.0g) in a m xtygré™ " of-—

water (73m), glac. acetic acid (73m) and pyridine (1456nf) {4 APR &do?
t

H

45[err]C. The resulting m xture was sti+ned at 45 C for 2: hpurs,
cooled and filtered through Hyflo. The filtrate was

with water and extracted with ethyl acetate. The | conbi ned
extracts were washed with water, 10%aqu. citric acid, 1IN agqu—HCL;
wat er and brine, dried and evaporated in vacuo to give the desired
pr oduct ad®T KBV f solid which was recrystallised from

chl orof orm (7. 5g). (b) 5-(2-nitroethenyl)-1Hindole

NH
HX l X 2

4 Ty
H(R )N\/K F —_—
(CH2)n

wherein n and X are as hereinhefore defined and R is -CO,,RJ where 2

s
-

is Cl- 4 alkyl, typically by heating in the presence of a base, such as
sodium methoxide.

Compounds of formula (XXXIII) wherein X is oxygen may be prepared by
reducing a cerresponding Cl- & alkyl ester using, for example, sodiuzg
borohydride, in a polar sclvent system, such as ethanol/water, at 0°¢c.
The ester may be prepared by esterifying the corresponding carboxylic
acid using, for example, the appropriate alcohcl and HC1 or by
reducing the corresponding p-nitro compound, for example, by catalytic
hydrogenation. Both the acid and the p-nitro compound may be prepared
from the corresponding p-nitroamincacid, the acid by N-alkoxycarbony-
lation using, £for e:-cample. Rsochl where RS is as hereinbefore
- defined, followed by reduction of the nitro group, for example, bDyv
catalytic hydrogénatiou, oxr by reduction of the nitro group <followed
by N-alkoxy;:arbonylation, and the p-nitro compound by N-alkoxycarbony-
lation (as for the acid) followed by esterification wusing, Zor
example, the appropriate alcchol and HClL, or by esterification
followed by N-alkoxycarbonylation. The p-nitroamincacid may be
obtained commercially or prepared from readily available starting
materials by methods known to those skilled in the art or obtainable
from the cﬁemical literature, for example, by p-nitration of the
corresponding aminoacid using, for example, c.iiZS{Bt‘:/t:.i{‘.'*m'3 at 0°¢.
Compounds of formula (XXXIV) wherein X is oxygen may be prepared by

reducing the corresponding dinitro compound, typically by catalytic



A m xture of the product fromstep (a) (7.59),
(1.5g9) and nitronethane (77n) was heated at 110[err]C for 2 hod? LACER:
t hen cool ed and evaporated in vacuo. The residue was trlturateF ——
water to give the desired product as a yellow solid which |
filtered off and dried (9.29). " ! [

-35 -

anmoni um acet at e-~—~m._..____

————

i
*

Y o

(c) 5-(2-nitroethyl)-1Hindo]g, _ , L

-——

hydrogenation using, for example, Pd/C in a polar solvent, such as
ethanol. The dinitro compound may be prepared by reacting cthe
appropriate aldehyde with nitromethane, typically in the presence of a
base, for example, sodium methoxide, in a2 polar solvent, such as
methanol, followed by p-nitration using, for example, c. H SO /c HNOB,
or by p-nitration of the appropriate aldehyde followed by reaction
with nitromethane. The aldehyde may be obtained commercially or
prepared from readily availlable sta}ting materials by methods known to
those skilled in the art or obtainable from the chemical literature.

p-Nitro compounds of formula (V) may be prepared by

{a) in the case where W is a group of formula (i) in which ¥ is

oxygen or sulphur, reacting a compound of formula (VI)

: N02
H(R)N | (VI)

HX

CH
wherein n, R and X are as hereinbefore defined, with a compound
of formula (VI1I)

Y =C\ . (VII)

wherein Y is as hereinbefore defined and L and L‘, which may be
the same or different, are suitable leaving groups, for example,
chlorine, ethoxy, trichloromethyl, trichloromethoxy, or
imidazoyl, for example, in the case where L = L’ = chlorine, in
a non-polar solvent, such as toluene, in the'ﬁfasengg-cf a base,

for example, potassium hydroxide.



A sol ution of sodi um borohydride (2.0g) and 40% w v aqu. Na NS~
added dropwi se to a solution of the the product from step Eﬁ?pﬁcﬁ‘m ;{l’%g)SHELT
in acetonitrile (55m) at [err]C. The pH was mai ntai ned

periodic additions of 2N aqu. HCl. The resulting solutip s @rﬁm
at [err]C for 2. hours, then diluted W|th water and extrac e ‘\’M

The conbined. extracts were washed with 1 brine, dried ang

vacuo to give a yellow oil which was eluted through a silica colum

usi ng chl orof orm as eI uant to gi ve the desired product &s—a—pate

yel low oil (0.78g).

34(1-ethyl - APVl dy £t Ry InHTlhi n y ibdole
N- Met hyl - é %erlgone %‘% %h ifgg \% ég ﬂJr%n%Pa (Eo} ull on c - t he
pr oduct from st epxygsn 912 ssgphqrn gaa&@mme@qn@oam et (Bzania ﬁ’HI) 100 C. The
resulting solution was heated at 100 C for 1 hour, cool ed and poured

into a mxture of 0.88 NHerr]OH (61m) and 'e M@.zq). The
resulting solid was flltﬁr)?d off, dried

NN,

wherein n, R and X are as hereinbefore defined, with a compound

of formula (VII) wherein ¥, L and L' are as hereinbefore

(VIII)

defined, typically using the reaction conditions described in

(a);

(¢) 1in the case where W 1is a group of formula (iii), reacting a

compound of formula (IX)

NO2

(IX)

HO
(CHz)n

wherein n is as hereinbefore defined, with a compound of formula

X) N __(O

NH
X)

O

wherein R is as hereinbefore defined, typically in a polar

aprotic solvent, such as DMF, in the presence of DEAD/Ph.P.

Compounds of formula (VI) may be prepared by ring-opening a compound
of formula (V) wherein n is #s hereinbefore defined end W is a group o
of formula (i) in which R, X and Y are as hereinbefore defined, for
example, by refluxing in 2N aqu. KOH.



recrystallised fromethanol to give the desired product as
solid (1.69). (e) ([err]) -3-] 3 -

el b b2 oy
ReEPLACENIE® SHEE

h\l-.,l K

{

| - Met hyl -1.2.3.6-tetrahydro-4-pyridyl) -1H indol-5-yl] - 2
fam’ no- >1/ pr opanol Sodi um net hoxi de (0.30g) was added|tb 4 &ARR 534
of the product fromstep (d) (1.59) in DW (15m) af P[err]C.____ To
the resulti.ng sol uti on was added drqpwi se a suspensiop of

par af or nal dehyde (0.19g) in DVF (20n The resul tingl m xture was
stirred at 0 C for 1.5 hours, then poured i nto water and-extracted
with ethyl acetate. The conbi ned extracts were washed wi th water and
brine, dried and evaporated in vacuo to give a yellow oil which was

el uted througbmﬁbu&dk icfa £amubad W) NGhPEeMnEk OH/sNbkyaieh] Qidy( 89

esterification of the corresponding carboxylic acid,

%rlﬁared b

typically b5v

treatment with thionyl chloride and an appropriate alcohol ac -10°C

followed bv reduction of the ester wusing, for example, sodium
3 g I

borohydride, in a polar solvent system, such as ethanol/water, ac 0°C.

The acid may be obtained commercially or prepared

from readily

available starting materials by methods known to those skilled in che

art or obtainable from the chemical 1literature, for

example, ©Ov

p-nitration of the corresponding aminoacid using, for example,

c.H SOA/c HNQ, at 0°C.

3

Compounds of formula (VIII) may be prepared by ring-opening a compound

of formula (V) wherein n is a hereinbefore defined and W
formula (ii) in which R, X and Y are as hereinbefores
example, by refluxing in 2N aqu. KOH.

Compounds of formula (III), (VII), (IX) and (X) may
commercizlly or prepared from readily available starting

is a group of

defined, Zor .

be obtained

materials by

methods known to those skilled in the art or obtainable from cthe

chemical literature,

D-Nitro compounds of formula (V) wherein W is a group of formula (i)

or (ii) may also be prepared by p-nitration of z compound of formuia

(XXXVI)

™ (CH
( 2)!’1
wherein n and W are as hereinbefore defined, using,
°
c.stoa/c.HNO3 at 0°C.
Compounds of formula (XXXVI) may be prepared by reacting
formula (XXXVII)

(XXXVI)

for example,

a compound of



- 36 - as eluant to give the desired product as an
(0.85¢g) which was recrystallised from et hanol . () i
()-3-[3-(l-Methyl -4-piperidyl)-1Hindol-5-yl] - 2-am no-1-pgopant4 APA 1247 %
The product fromstep (e) (0.08g) was dissolved in ethanol (25n) and |
10% w w Pd/ C (0.23g) added. The mi xture was stirred unfler 1 ainos.
pressure of hydrogen for 7 hours when uptake was conpl ete. The m xture
was filtered through celite and the filtrate evaporated In vacuo to
gi ve the desired product as colourless oil which was eluted through a
silica colum usin
d H(R)N X
| l (XXXVII)
HX =
(CH,)
2'n
or (XXXVIII)
HX
(XXXVIII)
H(R)N
CH
( 2)n

wherein n, R and X are as hereinbefore defined. with a compound oZ
formula (VII) wherein ¥, L and L' are as nereinbefore defined,
typically in the presence of a base, for example, potassium hydroxide, .
in a non-polar solvent, such as toluene.

Compounds of formula (XXXVII) and (XXXVIII) may be prepared by
reducing the corxresponding nitro compounds, typically by catalytie
hydrogenation using, for example, Pd/C in a polar solvent, such as
ethanol. The nitro compound corresponding to the compound of formula
(XTXXVII) mey be prepared by reacting a compound of formula (XXIV)

(XXIV)

O,N NCH
2'n+1

wherein n is as hereinbefore defined, with paraformaldehyde in a polar
aprotic solvent, such as DMF, in the presence of a base, for example,
sodium methoxide, at OOC, or by esterification of the correspounding
carboxylic acid, typically by treatment ' with thionyl chloride and an
appropriate alcohol at -IOOC, followed by reductior of the ester group
using, for example, sodium borohydride, in a polar solvent sysceﬁ.
such as ethanol/water, at 0°C. The nitro compound corresponding <o

the compound of formula (XXXVIII) may be prepared by reacting the



DCM EtOH/ NH err] OH (50:8:1) as el uant. (9)
()-3-(1-Methyl -4-piperidyl)-5-(1.3-oxazolidin-4-ylnethyl)-I|H I ndol e

A m xture of the product fromstep (f) (1.6g), diethyl carbonate' N
(0.71g) and potassium carbonate (0.08g) was heated at 130[err] QQQWENT SHEET

5 hours. The m xture was cool ed, taken up in nethanol and tlhe

i nsol ubl e potassi um car bonat e filtered off. The filtrate {wgs 14 APR 1397
evaporated in vacuo and the residue eluted through a silica col um
using DCMEtOH/ NH err]OH (30:8:1) as eluant to give &

col ourl ess foam which was crystallised fromisopropanol/ethér_ 19 gi ve
the desired product as a colourless crystalline solid (1.1g9), nmp

191-192[ err ] epproptidte ddehgddl witk midfdlethiase ,asygiRal Py diuee presencefof a
Synt heti ¢ Exgar:gpel,efodff exa%{:'ighestoldgumExgmg:ige, in a polar solvent, such as
methanol. The compound of formula (XXIV), the acid and the aldehyde
mzy be obtained commercially or prepared from readily available
starting materials by methods known to those skilled in .- the art or

obtainable from the chemical literature.

p-Nitro compounds of formula (V) wherein W is a group of formula (i),
{(ii), or (1ii) in which R 1is Cl-& alkyl way be prepared from che
corresponding compound of formula (V) wherein R is hydrogen by
N-alkylation using a suitable agent, such as the appropriate dialkyl
sulphate, typically in the presence of a base, for example, sodium

hydride, in a2 neon-polar solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (i) or (ii)
may also be’ prepared by reacting a compound of formula (XV)

H
N
H(R)N
Xv)
HX .
(CHZ)n Z
or (XXV)
H
HX N (XxXV)
H(RIN |
(CH,)_ ,

wherein n, R, X and Z are as hereinbefore defined, with a compound of
formula (VII) wherein Y, L and L' are as hereinbefore defined, for
example, in the case where L = L’ =~ ethoxy, by heating in the presence

of a base, for example, potassium carbenate.



Preparation of (R -2-[5-(2-0x0-1.3-o0xazolidin-4-ylnmethyl -1Hindol -

3-yl |l et hyl am ne . 37- (a) (a)
(R -4-(4-nitrobenzyl)-I.3-o0oxazolidin 2-one A sol ut;.(m» ef--——m— SHEET
D- 4- ni t rophenyl al ani ne (Fl uka, 53g) in dinmethoxv- etba"ﬁ'é“ z(ﬁ?_S@‘ml} %gg
warnmed to 67 C and BF[err]. Et[err]0 (Al drich, 37m) e
R

e T
e i e

Conpounds of formula (XV) may be prepared by ring-opening a compound
of formula (I) wherein n and Z are as hereinbefore defined and W is a
group of formula (i) in which R, X and Y are as hereinbefore defined,
for example, by refluxing in 2N aqu. KOH.

Compounds of formula (XV) wherein X is oxygen may be prepared by
esterification of the corresponding carboxylic acid, ctypically by
treatment with thiomyl chloride and an appropriate alcohol at -10%,
followed by reduction of the ester using, for example, sodium
borohydride, in a polar solvent system, such as e:ﬁanol/wat:er, at 0°c.

The acid may be prepared by ring-opening a compound of formula (XVI)
O H
N— NR N
(XVI)
6

RN
(CH

2)n . 7
O

vwherein n, R and Z are as hereinbefore defined and R6 is hydrogen or
benzyl, typically by refluxing in water in the presence of a base, for
example, barium hydroxide.

Compounds of formula (XVI) wherein n » 0 may be prepared by reducing a
compound of formula (XVII)

R

5 (CH).1 7

RN -
X
O

wherein n, R, R6 and Z are as hereinbefore defined, typically by

catalytic hydrogenation using, for example, P4/C in a polar solvent

ererrrmaeper )



added over 1 hour. The resulting solution was stirred at 67 €

hour, then heated to 80C and BH [err].Me[err]S (Al drich, NM@EMENT SHEET
added over 1 hour at 80-85 C. The resulting solution was heat ed-

C for 4 hours, then cool ed and net hanol (40m ) added. The 1S9l pstg ggy
was heated to 85 [err]C and the solvents renoved by h
distillation to 1/3 of the original bulk* 6N aqu. NaOH (136hi Was
added to the hot solution which was then heated at 85[err]Q for 1/ 2
hour, cooled and DCM (|1 OOm ) added. The sol uti on was cool ed™™ TO -1I5 10
-20 C and a soluti on of trichl oronethyl chl oroformate (AI dri ch,

18.2m ) in em( d&?dg&a%to%/‘a%l QW A]:gﬁzaﬁtivew enancil@ rra;__nt ai ned

at 9-11 by per |od|c “ad i ons o e resu |ng soelutlon
was stirredrafucippmagenper auqly eaf OIRhchod) (dipamplTBF,{ heWCsdi IGhemd Wpash wat er

and extrachgs mbdly), D;GN th%sed to %ﬁﬁé@%ﬂee)@ohﬂfé S bWRA € JM@Shad-Myt h

water and brine, dri‘ed evaporated 1 n vacuo to give the desired
product as énmde%womﬁ ral cengyt | @tviFhiec hd viesiekaay 95t ahei s"éﬂxﬂ%%ﬁlh‘yl

acetate to giye aTﬁ@-lr@uuccion sxee{aln& §Q|u|sgd (63583nvel® alle%m i §Albenlil
+46.47 (c - (4- Am nobenzyl - oxazol i di n- 2-one

(R
hydr ochl or i (%VII(; "’herg’;%u@ E)Fc?d@ﬁ?“"f PSnﬁ@f“&ba(é@ e, W"‘R&é‘“’s&‘speﬁ%ﬁﬂ n a
m xture of (XVI) wherein Z is a group of formula (vi).

Compounds of formula (XVII) may be prepared by reacting a compound of
formula (XVIII)

H
N

(XVIII)

( 2)n-1 , 7
wherein n and Z are as hereinbefore defined, with, in the case where
Rs is to be hydrogen, a compound of formula (X) wherein R is as
hereinbefore defined, typically by heating in glac. acetic acid in the

presence of ammonium acetate.

-Compounds of formula (XVIII) may be prepared by <che reduction/
hydrolysis of the corresponding nitrile, typically using Raney nickel

and sodium hypophosphite in a mixture of water, acetic acid and

pyridire. The mnitrile may be prepared by reacting 2 compound of
formula (XIX)

H

N

(XIX)
NC /
™ (CHy)
2'n-1



wat er (120nml), ethanol (60nl) and 2N aqu. HCl1 (22.5m ) and 10% Ww s
Pd/C (I.CQg) added. The m xture was stirred under 1 atnos. pressure of, . ...
hydrogen for 8 hours when uptake was conplete. The M Xt gher , HEET |
filtered through Hyfl o and the filtrate evaporated in va .ﬁﬂﬁg@&NgeSHE“ET '
t he desired product as a colourless glass (10. 39). 1 _
- 38- (c) (R -4-(4-Hydra zinobenzyl}-1. 3-oxazolidin- 2 gnel & APR 1397
hydr ochl ori de

;;

1
S
3

wnerein n is as hereinbefore defined, with, in the case where Z is ==

be a group of formula (v) or (vi), the appropriate compound oi Zormulz
{IXVIII)

\

O NRB {XvITo

. 3 . = o . SR )
wherein R is as hereinbefore defined, cypically by refluxing in =

polar solvent. such as methanol, in the presence of base, Zor exampls.

porassium hydroxide.

Compounds of formula (XIX) and (XXVIII) may be obtained commercially
or prepared from readily available starting materials by methods kaowm
to those skilled in the art or obtainable from the chemical

literature. Compounds of formula (XVI) wherein n = O may be obtained
by the same means.

Compounds of formula (XVI) wherein RG is benzyl and Z is a group of
formula (iv) may be prepared by reacting a compound of formula (XXXV)

N
-
Bz (CH2) n

O

wvherein n and R are as hereinbefore defined, with a compouné oI
formula (III) wherein L is as hereinbefore defined, cypically using

the reaction conditions described above for the reaction of (II) wish
(111).



The product fromstep (b) (10.3g) was suspended in water (53m) and
c.HC1 (106m ) added dropw se. The resulting m xture was ———cooled to

-5[err]C and a sol ution of sodiumnitrite (3.2g) in water REN%QEMENT SHEET

added dropwi se to the stirred m xture over 15 m nutes

m nutes' stirring at -5 to 0 C The sol ution was t henf a@d ?‘[?O?f%
over 15 mnutes to a stirred solution of. {9 n (1) chloyid go) ? 7
c.HO (91m ), followed by 3 hours, stirring at room fte.pcra*'"ﬂ
The solution was evaporated i n vacuo and the resi du;:-e triturated
with ether to give the desired product as a pal e yel |l ow-sot-e—(3ig)~

(d) (R -2-(5-(2--Oka-1. 3-oxazolidin-4-ylmethyl)-1Hindol -3-yl]- ]
et hyl ami ne Hydrazinéghef pioguwlt (X&W) staypbé c predag) frams the s SOFTRsPOR¢Lng

ethanol /wat €gpsq4pe, :9'59%1 éﬂlgvt!h\‘.) %Qtiéﬂe cORAEbRY dekEAitRd MMdv for
4- chl or obut ana h acet al (J. Aner. Chem Soc. . 1365 (:1951)
5.50). Thehe convers1on of 2& to (II) The aniline may be prepare ;

reducing the corresponding p-nitro compound, typically using cthe
. reaction conditions desecribed above for the comversion of (V) to (IV).
The p-nitro compound may be prepared by reacting the corresponding
p-nitroaminoacid with benzyl isoccyanate in the presence of base, for
example, potassium hydroxide, in a polar solvent, such as water. The
p-nitroaminoacid may be obtained commercially or prepared from readily
available starting materials by methods known to those skilled in the
art or obtainable from the chemical 1literature, for example, by
p-nitration of the corresponding aminoacid using, for example,
c.H,S0, /c.HNO, at 0.
Compounds of formula (XV) wherein R is hydrogen may be prepared by .'

reducing a2 compound of formula (XX)

H
: N
O,N (XX)
2
HX
CH
( 2)n 7
wherein n; X and Z are as hereinbefore defined, typically by catalyric
hydrogenation using, for example, P4/C in a polar solvent, such as
ethanol. The same step may be used to convert a compound of formula
(XX) wherein Z is a group of formula (v) into a compound of formula

(XV) wherein Z is a group of formula (vi).

Compounds of formula (XX) wherein X is oxygen may be prepared by

reacting a compound of (XXI)



m xture was refluxed for 2 hours, the solvent renoved in vacge ard

ullu

the residue eluted through a silica colum using REPLACEMENT SHEET
DCM EtOH/ NH err] OH (30:8:1 v/v/v) as eluan t. The desired F-otdet

was obtained as a pale yellow oil (O 60g9). Salt of Synthetjc Eﬁ%m%ﬁ?
Hydr ochl ori de c.HO (0.06m) was added dropwise to a stirrged n’
the free base (0.16g) in ethanol (2nml) at 0 C. The hydrochl ofi satt—was

precipitated as a fawn solid, np 269-27%. ¢ [a][err]{ +5.88[err] ( ¢
- 0.27, MeOH).
H
N
(XX1)
02N \(CH )
2'n+1 Z

wherein n and Z are as hereinbefore defined, with paraformaldehyde in
a polar aprotic solvent, such as DMF, in the presence of a base, for

example, sodium methoxide, at 0°c.

Compounds of formula (XXI) may be prepared by reacting a compound of
formula (XXII)

H
N

o,N J
27> (cHy)
2'n+1
wherein m is as hereinbefore defined, with, in the case where Z is to
be a group of formula (¥v) or (vi), the appropriate compound of formula
(ZXVIII) wherein _R3 is as hereinbefore defined, typically by heating
in glac. acetic acid.

(X{11)

Compounds of formula (XXII) wherein n » 0 may be prepared by reducing
& compound of formula (XXIII)

H
N
(FXIII)
OA,N = CH ~_ _ /
° \CH ~ (CHz)n-1

wherein n 1is as hereinbefore defined, using, for example, sodium

borohydride and 40% w/v ac';u. NaOH in a polar aprotic solvent, such as
acetonitrile, at 0°C.



- 39 - Synthetic Exanmple 7 Preparation of

(R) - N. N-di net hyl - 2-[ 5- (2- oxo- 1. 3- oxazol i di n-4-yl -
met hyl ) -1 H i ndol - 3-yl [ et hyl am ne A sol ution of 35% w v ad
(0.3nl) in nethanol (2.0rM) was added to a solution of the
step (d) of Synthetic Exanple 6 (0.44g) and sodi um cyanobor
in a mxture of nethanol (8.5m ) and glac,; acetic acid (0.9

R

EPLACEMENT SHEET

u.
pr
oH
19

hreh-i-de--(0.-13g)
) at 10[err]C

R

!qnnro 2Nl

and the resulting mxture stirred at roomtenperature for

\1

Torer 2T

aqu. NaOH (1.3nl) was added, then sodi um borohydride (O 199) foll onwed by 2N

aqu. HC1 (1.3m). The rrethanol was evaporated in vacuo

and the

remai ni ng solution diluted with water, taken to pH 7 with solid potassium
car bonat e arf@dupmsided ofi t fommuhy| (XEEXIQt emayFurhdepr@goiradsitym heating che

- appropriate aldehyde with nitromethane in the presence of ammonium

acetate. The aldehyde may 'be prepared from a compound of formula

(XIX) wherein n 1s as hereinbefore defined using the reaction

conditions described above for preparing a compound of formula (XVIII)

from the corresponding nitrile.

Compounds of formula (XXII) wherein n = O may be obtained commercially

or prepared from readily available starting materials by methods known
to those skilled in the art or obtainable from the

literature.

chemicsl

Compounds of formula (XXI) wherein n ¥ O may also be prepared from a

compeund of formula (TIXIX)

H
N

' | (XXXIX)
O,N CH .

V4

wherein n and Z are as hereinbefore defined, using reaction conditions

= N
2 TCHZ "~ (cH,)

'analogous to those used to convert (XXIII) to (XXII). Compounds of

formula (XXXIX) may be prepared from a compound of formula (XVIII)

wherein n and Z are as hereinbefore defined using reaction conditions

analogous to those wused to prepare (IXIII) from the
aldehyde and nitromethane.

appropriate

Compounds of formula (XX) wherein X is other than oxygen may be

obtained commercially or prepared from readily available starting

materials by methods known to those skilled in the art or obtainable

from the chemical literature.

Compounds of formula (XXV) may be prepared by ring-opening a compound

of formula (I) wherein n and Z are as hereinbefore defined and W is a




carbonate was added to pH 11 and the solution extracted with gﬂﬁxh@gﬁéﬂhﬁ%EET

The conbi ned extracts were evaporated in vacuo to give the
product as a white foam (0. 45Q). Salt of Synthetic Exanple

7
Hydr ochl ori de c.HO (0.16m ) was added dropwi se to a stirrgd so?ﬁt%g%ig?
e [l

the free base (0.45g) in ethanol (4.5m) at OC The m xt ur

evaporated in vacuo and the resulting foamtriturated wth etihyl acetate to
give the desired product as a white sopid, nmp 130 C [a] Yerrf—t+5—t5—""

(c - 0.77, MeOH). Synt hetic Exanple 8 Preparation of
(S)-N. N-dinethyl-2-[5-(2-thia-1. 3-oxazol i di n-4-
yl met hyl ) -1 H i ndol - 3-yl | et hyl am ne hydrochl ori de

si-red

group of formula (ii) in which R, X and Y are as hereinbefore defined.

for example, by refluxing in 2N aqu. KOH.

Compounds of formula (I) wherein W is a group of formula (i) in which
Y is sulphur may be prepared by refluxing a compound of formula (XV)
wherein n, R and X are as hereinbefore defined, with a compound .of
formula (VII) wherein ¥ is sulphur and L and L' are as hereinbefore
defined, for example, N,N'-thiocarbonylimidazole, typically in an

aprotic solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (ii) in which
¥ is sulphur may be prepared by refluxing a compound of formula (XXV)
wherein n, R and X are as hereinbefore defined, with a compound of
formula (VII) wherein ¥ is sulphur and L. and L’ are as hereinbefore

defined, for example, N,N'-thioccarbonylimidazole, typically in an
aprotic solvent, such as THF.

Compounds of formula (I) wherein W is a group of formula (iii) and 2
is a group of formula (v) or (vi) may alsc be prepared by cyclising a
compound of formula (XXVI)

o . H
N
‘RN —f —
To.0 —/
R"O,C HN
: (CH,)
n Z

wherein'n and R are as hereinbefore defined, Z is a group of " formula

(v) or (vi) and R7 is Cl— 4 alkyl, typically by heating in aqueous

acid, for example, 2N HC1.

Compounds of formula (XXVI) wherein Z is a group d¢f formula (v) may be
prepared by reacting a compound of formula (XXVII)



(a) (S)-N.N-Di nethyl-2-(5-(2-anino-I-pronanoI).IF#indoI-S-yII?
- 40-

ii EMER E
A solution of the hydrochloride salt of the prchQ‘AgFJLMTE*'ET
ux

Synt heti c Exanmple 2 (0.33g) in 2N aqu. KOH (1 OM) was re¢fljuxed for g
hours, then cooled and extracted with ethyl acetate. Thd 14 APR 1997
conbi ned extracts were dried and evaporated in vacuo to give]|the,

desired product as a colourless oil (0.2%&9.

() ]
RN-—( N —
c—' HN -

7
RO
22 \\\\ ((:Fi )
. 2'n
wherein n, R and R7 are as hereinbefore defined, with a compound of

formula (XXVIII) wherein R3 is as hereinbefore defined, typically by

heating in a non-aqueocus acid, for example, glac. acetic acid.

Compounds of formula (XXVI) wherein Z is a group of formula (vi) may
be prepared by reducing a compound of formula (XXVI) wherein Z is a
group of formula (v), typically by catalytic hydrogenation using, for
example, P4/C in a ﬁolar solvent system, such as acidified wmethanol/
water.

Compounds of formula (XXVII) may be prepared by reacting a compound of
formula (IXIX)

H
N

(XXIX)

H,N
2\(0)

wherein n is as hereinbefore defined,.with a compound of formula (XXX)

NCO

R7o-2c> _/ o

wherein R7 is as hereinbefore defined, typically in an aprotic

solvent, such as DCM.



!.h G ASE

(b)  (S)-N N-Di met hyl - 2-[5- (2-t hi a- 1, 3- oxazol i di n-4-, yl metlhywj' H’MT SHEET

i ndol - 3-yl | et hyl ami ne hydrochl ori de A sol ution of ] e

N, N -t hi ocarbonyl i mi dazole (Al drich, 0O 21g) in THF (4mi )] was’ dﬁle@g7 l
dropwi se to a stirred solution of the product fromstgp Va) (0,.319) i
THF (4m ) and the m xture refluxed for 23 hours, then |cool ed and
evaporated in vacuo. The residue was - -thronatographed tthrough _a

silica colum wusing DCM Et OH NH4ACH (20:8:1) as eluant to give the
desired product as a col ourl ess oil. Salt of Synthetic Exanple 8

Hydr ochl ori de 1M Et hanolic HCL (1.0 equiv. ) was added dropwi se to the
free base and,}Ng,8l NINPLmRY2RXaREF Aok YRF WDy bel 3L BRY! Ldud-GUT VAT .

freeze-dried
srepared from readily available starcting materials by methods known t=

+hose skillaed in the art or obtainable from the chemical liserature.

Compounds of formula (I) wherein Z is a group of formula (iv) may also

be prepared from a compound of formula (XXXI)

(X0XT)
W
N~
(CHZ)n

wherein n and W are as hereinbefore defined, by methods knovm to those
skilled in the art or obtainable from the chemical literature, for
example, bv- treatment with (COL)Z, where L is a suitable leaving
group, for example, chlorine, to give the corresponding 3 COCOL
compound which may then be treated with HNR]'RZ where Rl and R -are as
hereinbefore defined, ‘and reduced using, for example, lithium
aluminium hydride. Alternmatively, the compound of formula (XXXI) may
be treated with CHZOIKCN to give the corresponding 3-cyanomethyl
compound which may then be catalytically hydrogenated over Raney

12
nickel in the presence of HNR™R™ as hereinbefore defined.

The aforementioned 3-cyancmethyl compound may also be prepared by

cyelising a compound of formula (XXXX)

N =
HN'== CH(CH,),CN

(XXX



fromwater to give the desired product as a white solid (O.
133-136[err] C (softens 128[err]C), [a][err] -29.8 (c - 0.5,
Synthetic Exanple 9 Preparati on of
(S)-2-[5-(3-net hyl -2-o0xo-1. 3-oxazol i di n-4-yl net hyl ) -
| Hi ndol - 3-yl | et hyl am ne hydr obr om de éa)
(S)-3-Methyl-4-(4-nitrobenzyl)-2-oxazoli Pnone Sodi

7 Beey ABRMENT SHEET

14 APR 1Y

Im hydri de

(O.80g as a 60% w w di spersion in oil) was added at rq
to a stirred solution of the product from

om tenperature

wherein n and W are as hereibefore defined, typically by refluxing in
an aprotic solvent, such as chloroform, in the presence of

polyphosphate ester.

Coupounds of formula (XXXX) may be prepared by reacting a.compound of
formula (II) wherein n and W are as hereinbefore defined with
3-cyanopropanal, or a carbonyl-protected form thereof, such as the

diethyl acetal, typically in an aqueous acid, for example, dil. HCl.

Compounds of formula (I) wherein Z is a group of formula (v) may also
be prepared by reacting a compound of formula (XXXI) wherein n and W
are as hereinbefore defined, with a compound of formula (XXVIII)
wherein R3 is as hereinbefore defined, typically by heating ia glac.

acetic acid.

Compounds of formula (XXXI) may be prepared by reducing a compound of
formula (XXXII) '

(XXXI1)

w

S (CH,), |
SPh

wherein n and W are as hereinbefore defined, typically by heating with

Raney nickel in a polar solvent, such as IPA,

Compounds of formula (XXXII) may be prepared by reacting a hydrazine
of formula (II) wherein n and W are as hereinbefore defined with
phenylthioacetaldehyde, or a carbonyl-protected form thereof, for
example, the diethyl acetal, in a polar solvent, such as acidified

ethanol.

Compounds of formula (I) wherein Z is group of formula (vi) may also

be prepared by reducing a compound of formula (I) wherein Z is a group



-41- step (c) of Synthetic Exanple 1 (4.4g) in dry THF (150m ).

The m xture was stirred for 1.5 hours, then dinethyl § .

(2.1m) was added and stirring continued for a further 16 h)ﬂ#@&ﬂ&ﬁWENT£%$ET

sodi um hydri de (0.40g) was added and stirring continued for mé anot her_ 2
r

hours. The nixture was evaporated in vacuo and the sijducAPR 1997
suspended in ethyl acetate and filtered._}?e filtrate S evaporated
in vacuo and the residue crystallised fromet hyl acet at e/ hexane to
gi ve the desired product as yellow crystals (3.79), 146- 147[err]1 C

[a][err] +64.5[err] (c - 1.0, MeOH). (b)
(S)-3-Methyl-4-(4-am nobenzyl) -2-oxazol i di none hydrochl ori de

of formula (v), ¢typically by catalytic hydrogenation using, for

example, Pd/C in a polar solvent system, such as acidified

methanol/water.

For a better understanding of the invention, the following Examples

are given by way of illustraticen.
PLES

Synthetic Exanple

(a) (S)-Methyl &4-uitrophenylalanate hydrochloride

Methanol (110ml) was treated dropwise with thionyl chloride
(26.3g) at -10°C and L-4-nitrophenylalanine (Fluka, 21.7g) added
to the resulting solution as a solid. The mixture was stirred
overnight at room temperature and the methanol remocved ;3 vacuo

to give the desired product as a pale yellow solid (21.2g).

() ~2- 0=-3-(4- @ ano

The product from step (a) (21.2g) was dissolved in ethanol/water
(190ml, 100/90 v/v) and the solution added dropwise at 0°C to a
stirred solution of sodium borohydride (13.0g) in ethanol/water
(190ml, 100/90 v/v)., The resulting mixture was refluxed for 2.5
hours, cooled and the precipitate filtered off. The ethanol was
partially removed from the filtrate in vacuo and the resulting
precipitate filtered off and dried to give the desired product
as a pale yellow solid (7.5g).




A suspension of the produét fromstep (a) (4.0g) and lowbw/f"
(0.20g) in a mxture of ethanol (70nml) and dil. HCl1 (2N

(12m) + water (55nml)) was hydrogenated at 45 psi for 1 3‘. ur . The. e
m xture was filtered through Hyflo and the filtrate evapq) aﬁiﬁﬁ?@ Eﬁﬂ l
vacuo to give the desired product as a foam (c) (9

- 3- Met hyl - 4- (4- hydr azi nobenzyl ) -2 -oxazolzdlnone hydr ochl or ifidel
solution of the product fromstep (b) (4 in water (24m }i
cooled to -5[err]C and c. HO (40nl) added. A sol ution of SOHizemRw=
nitrite (1.2g) in water (12m ) was then added and stirring »-  continued
for 0.5 hour. The resulting solution was added dropw se at
-5[err] C to ¢a)st iy ed (s atitrboemzel) St @51 1 hor ice di hydrate (18.8g)
in c.HO (34m ). The resulting m xture was stirred at Jerr]C for 2.5
hours, then evaporated in vacuo. The resi due was taken up in water,
brought to pH 2. SheigimgudtOiranwrep (b) NaOPgRwes fsusherded. idhelbddet,r ate was
evaporated |1 VacHeodltol MSotea vo dBSLANCHILULA! 8F bl RN A AN

filtered. The f I N vacuo t he “desired
product as a frot(A.0g) in water (56ml) added dropwise. A solutlon of phosgene

(62.5ml of a 12% w/v solution in toluene) was added dropwise to
the resulting solution over 30 minutes and stirring continued
for 1 hour. The mixture was extracted with ethyl acetate and

the extracts washed with brine, dried and evaporated in vacuo to

give a yellow oil. Crystallisation from ethyl acetate gave the

desired product as pale yellow crystals (2.3g).
{d) S)-4-(4-Aminobenzyl}-1.3-oxazolidin-2-one hydrochloride

A suspension of the product from step (¢) (0.79g) and 10%
palladium on carbon (0.26g) in a mixture of ethanocl (15ml),
water (1lml), ethyl acetate (2.0ml) and aqu. 2N HCl (2.3ml) was
stirred under 1 atmos. pressure of hydrogen until uptake ceased.
The mixture was filtered through Hyflo and the filtrate
evaporated in vacuo to give the desired product as a pale yellow

foam (0.79g).

(e) S)-4- 4-Hydrazinobenzyl)-1. 3-oxazolidin-2-one hydrochloride

The product ffom step (d) (0.79g) was suspended in water (4.8ml)
and c.HC1l (8.1ml) added dropwise. The resulting mixture was
cooled to -5°C and a solution of sodium nitrite (0.24g) in water
(2.4ml) added dropwise to the stirred mixture over 15- minutes
followed by 30 minutes’ stirring at -5 to 0°C. The solution was
then added at 0°C over 15 minutes to a stirred solution of tin
(II) chloride (3.8g) in c.KCl (6.9ml), <followed by 3 hours’
stirring at room temperature. The solution was evaporated in
vacuo and the residue triturated with ether to give the desired
product as a pale yellow solid (0.96g).



-42-

(d) _ "
(S)-2-[5-(3-Methyl -2-0xo0-1.3-o0xazol i di n-4-vl mechyl )| -Hindo

3-yl]ethyl am ne hydrobrom de 4- Chl orobut anal di met hyl facg:
(J. Arer. Chem Soc. 1365 (1951). 2.39) was added to a

of the product fromstep (c) (4.49) in ethanol/wate

and the mxture refluxed for 2 heyrs. The

evapor at ed
usi ng

(£)

The product from step (e) (0.84g) was dissolved in ethanol/water
(125ml, 5:1) and the solution treated with 4-chlorobutanal
dimethylacetal (JACS 1365 (1951), 0.52g). The mixture was

. refluxed for 2 hours, the solvent removed jin vacuc and the

residue eluted through a silica column using DCM/EtOH/NHhOH
(30:8:1) as eluant. The desired product was obtained as a
colourless oil (0.21g).

alt Synthetic Ex le
Maleate

Ethanolic maleic acid (1.0 equiv.) was added dropwise to the free base
(0.21g) and the ethanol evaporated jin vacuo. The resulting gum was
freeze-dried from water to give the desired product as a white
lyopholate (0.22g), [a]2l -5.92° (c = 0.3, MeOH).

i mR (DMSO-a, §): 2.7-3.5 (6H, m, CHy), 3.35 (2, s, NH,), .05
(28, m, CH,), 4.25 (1§, m, CH), 6.05 (24, s, maleic acid), 6.98 (IH,

d, Ar), 7.2 (14, s, Ar), 7.3 (1H, d, Ar), 7.4 (IH, s, Ar), 7.75 (1H,
s, NH) and 10.9 (1H, s, NH)

Microanalysis: C 55.03 (54.96), H 5.54 (5.85), N 10.30-(10.68) .

Syathet 2

yYl)-1H-indol-3-vilethylamine 0.9 isopropanclate O rat

A solution of formaldehyde (0.03g) in methanol {(1.8ml) was -added to a -
solution of the free base from step (f) of Synthetic Example 1 (0.12g)
and scdium cyanoborohydride (0.04g) in a mixture of methanol (5.5ml)




DCM MeOH/ NH err] OH (60:8:1) as eluant to give a brown oil (1. 79) A

portion of this (0.25g) was taken up in ethanol and treated f
excess of HBr in acetic acid (ca 45% w v). The resulti ng %\IAF[EW\AEQEET

evaporated in vacuo and the residue triturated with erf_then
crystallised from et hanol/hexane to give the desired pro cu tsasﬁPQp‘éH@
yellow crystals (0.14g), np 203-205[err]C, (a]ferr] 0.9 (c - 0.5
MeOH). Elenental analysis and H NWVR - oere consi st en,t Wth the
proposed structure. Synt hetic Exanple 10 Preparation of ' R

(S)- N. N-di met hyl - 2-[ 5- ( 3- met hyl - 2- ox0- 1. 3- oxazol i di n- 4-yl net hyT")"™
-1Hindol -3-yl] ethylam ne nmal eate 0. 75 hydr at e Sodi um cyanobor ohydri de
(0. 149) foIIovved by glac., acetjic acid (0.54m ) were added at room
tenperature 8¢ a§1§Fr r 368t | @Fi%n(Gilighend, dibieparasul plrmo giistuoe stepredd) of

Synt Ihe: I C Exaﬂphﬁ.lgﬁtla‘t ﬁﬁma&gﬂ;;éalmr}/@ﬂ )‘]IheV‘ﬁlEWlas eiJng%&ﬁQ@?%%l6¥?% aqu,
conpl et e, olu v ehyde g
net hanol (2. &?‘? ERTAIS agae@xmrcf t fi rﬁf%?‘ﬁggﬂét PFRddarerate. hodhe tCI‘?Ehiftfidl ut ed

W th water, satracaseocrei tvashed agstiubrine, dried and evaporated to give a
colourless oil (0.14g) which crystallised from isopropanol to give the
desired product as a white crystalline solid (0.10g), mp 139-141°C.

W nw (DMSO-d,, 8): 2.2 (6H, s, NMe,), 2.5 (2H, m, CHAT), 2.7-3.0
(4H, m, CH,), 4.1 (2H, m, CH,0), 4.3 (IH, m, CH), 6.9 (1H 4, ar), 7.1
(1H, s, Ar), 7.3 (1, d, Ar), 7.4 (IH, s, Ar), 7.7 (1H, s, NHCO) and
10.7 (1H, s, NH).

Microanalysis: C 64.26 (64.11), H 8.28 (8.34), N 12.02 (12.00)

[a]%z -5.79° (c = 0.5, MeOH)

Salts of Svnthe E
Mzleate

A solution of maleic acid (0.17g) in ethanol (5ml) was add?d to a
solution of the free base (0.5g) in ethanol {5m1). .The mixture was
evaporated in vacuo and the resulting oil triturated with ether and
methanol to. give the maleate salt as a white solid which was
recrystallised from ethanol (0.45g), mp 151-152°C.

Hydrochloride

Ethereal HCl (1.1 equivs.) was added dropwise to a stirred solution of
the free base (0.35g) in methanol (Iml) at 0°c. The hydrochloride
salt precipitated as an 0il. The mixture was evaporated in-yzcuo and
the resulting foam crystallised from isopropanol to give rhe  desired .
product as a white solid (0.36g), mp 118-120°C, (a]2? -9.35 (c - 0.31,

water).




carbonate and extracted with ethyl acetate. The conbi nacﬁEPé&@EM%Ng %?L
-\a'

evaporated in vacuo and the residue eluted through a sili

L

DCM MeOH/ NH err] OH (60:8:1) as eluant to give the free bage
product as a colourless oil (0.25g). The latter was di §s¢
(1OM), treated with a solution of maleic acid (0.09g) injet
the resulting solution evaporated in vacuo to give an i

um usli ng

of{ § PRI&I7r qd

| ved i n et hanol

anol (I'm) and
whi ch _was

triturated wWith ether, then

- 43- freeze-dried fromwater to gi v'e39h'e desired product as a

col ourl ess

Succinate

A solution of succinic acid (0.36g) in ethanol (10ml) was added to a

a

solution of the free base (1.0g) in ethanol (10ml). The mixture was
evaporated in vacuo and the resulting foam triturated with isopropancl

to give the suctinate salt as a white solid (1.0g), mp 122-123°.

Benzoate

A solution of benzoic acid (0.37g) in ethanol (10ml) was added to a
sglution of the free base (1.0g) 1in ethanol (10ml). The mixture was

evaporated in vacuc and the resulting foam crystallised from ethyl

acetate to give the benzoate salt as a white solid (0.74g), mp -

90-92°¢.
Syntheti bd e 3
tive preparation of - -dime 1-2-{5-(2-0x%0-1,3-0x%3z0-
i 1 -1H-1i; -3 e 1 e O opropa te 0.5 hydrate

4-Dimethylaminobutanal diethylacetal (Croatica Chemica Acta 36, 103
(1964), 3.9g) was added to a selution of the product from step (e) of
. Synthetic Example 1 (10.4g) in a mixture of acetic acid (50ml) and
water (150ml) and the resulting mixture refluxed for 4.5 hours. The
mixture was cooled, evaporated in wvacuo and the residue eluted through
a silica column using DCH/EtOH/NHAOH (50:8:1) as eluant to give the
desired product as a pale yellow oil which crystallised from
isopropanol as a white crystalline solid (3.5g), mp 138-140°C. lH
NMR, microanalysis and [a]D as for product of Synthetic Example 2.

et e &




glass, (a][err] +24.5[err] (c- 0.5, MOH). Elenental anal ygst
and M5 were consistent with the proposed structure. Synt h ﬁEkLWTeSHEET
Preparation of (S)-N benzyl-2-[5-(2-0x0-1.3-0xazolidin-4-yl net frytr=
| Hindol -3-yl |l ethyl ami ne mal eate 0.75 hydrate Benzal dehyde| (P. 1Qg9)apRet997
added at roomtenperature to a stirred solution of the conpounfl of
Synthetic Exanple 1 (1.7g) in ethanol (20m ). The solution S stirred
for 36 hours, then sodi um bor ohydri d& {0.25g) was added|in portions
and stirring continued for a further 2 hours. The sol uti on was evapor at ed

I n vacuo and the residue cooled, acidified wwth 2N aqu. HCl, basified with
sodi um bi car bonat e, saturated mnth potaSS|un1carbonate and extracted with
et hyl acetate) T@e t ( ‘ﬂlve an
oi | “whi ch waé’el . ] ' ’ ] \n)
(100:8:1) as el mdatiltep gi ve the free base of the de5|red product as a
yellow froth (1.6g9). A portion of this (0.13g) was dissolved in ethanol
(10m),

5-Cyancindole (Aldrich, 20.0g) was added to a solution of KOH
(22.4g) in methanol (200ml). N-Methyl-4-piperidone (aAldrich,
40.4g) was then added dropwise and the resulting mixture
refluxed for 4 hours, then cooled and poured into water. The
resulting precipitate was filtered off and dried to give the

desired product as a pale pink crystalline solid (32.6g).

(b) 3-(1-Methyl-1.2.3 6-tetrshydro-4-pyridyl)-1H-indole-5-carbalde-
hyde

Raney nickel (ca 10g) was added to a solution of the product
from step (a) (5.0g) and sodium hypophosphite (6.0g) in a
mixture of water (25ml), glac. acetic acid (25ml) and. pyridine
(50ml) at QSOC. The resulting mixture was stirred at 459C for 1
hour, cooled and basified to pH 9 with 0.88 NH,OH. The mixture
was filtered through Hyflo and the filtrate extracted with
chloroform. The combined extracts were dried and evaporated
in vacuo to give the desired product as an off-white solid which
was recrystellised from ethanol (2.4g). .

(¢)

ylmethvlenel-2 &4-imidazolidinedione

A mixture of the product from step (b) (2.4g), hydantein
(Aldrich, 0.98g) and ammonium acetate (0.74g) in glac. acetic
acid (2.4ml) was heated at 120°C for 4 hours. The mixture was
cooled and the resulting precipitate filtered off and dried to
give the desired product as a yellow solid (2.4g).



treated with a solution of maleic acid (43ng) in ethanol (In.)._and fhe
resulting solution evaporated in vacuo. The residue was freez .;MAQFMFFWEW:ET
o) a -

water to give the desired product as a pale yellow powder (0j1

+1.4[err] (c - 0.5 MeOH). Elenental analysis, [err]H NVR a&ng 4\/?2{‘@5?9“
consistent wth the proposed structure. Synthetic Exanple 12 PR 1397
Preparation of (S)-N benzyl-N nethyl-2- [%-3- (2-oxo-1. 3-oxazol i ¢li Radadd

met hyl ) - 1Hi ndol - 3-yl | et hyl am ne nal eat’e 2nydrat e Anhy. pot assi um

carbonate (0.34g) was added at roomtenperature to a sol uti ot

err

base of Synthetic Exanple 11 (0.45g) in DVF (8.01 ). The suspension was
stirred for 0.5 hour, then a solution of dinethyl sul phate (0.179) in DW

(2.0m) was (QdeGQiﬂﬂﬁH-@rﬂJﬂgh- imidazolidinyimethyl)-3-(1-methyl-4-

(e)

(£)

eridvl)-1H-indole

The product from step (c) (2.4g) was suspended in a mixture of
water (100ml) and ethanol (200ml) and 10% w/w Pd/C (0.25g)
added. The mixture was stirred under 1 atmos. pressure of
hydrogen for 17 hours when uptake was complete. The mixture was
filtered through Hyflo and the filtrate evaporated in vacuo to

give the desired product as a colourless solid (2.4g).

(£)~3-[3-(1-Methyl-&-piperidyl)-1H-indol-5-yllalanine

A solution of "the product from step (d) (2.4g) and barium
hydrokide hydrate (8.4g) in water (50ml) was refluxed for 72
hours, then cooled and evaporated in vacuo. The residue was
taken up in hot methanol and filtered to remove barium salts.

The filtrate was evaporated jin vacuo, the residue dissolved in

water and dry ice added to precipitate barium carbonate. The
latter was filtered off and the filtrate evaporated jin vacuo to
give the desired product as a yellow foam (1.3g).

A solution of the product from step (e) (6.2g) in methanol
(40ml) was added dropwise to a2 solution of thionyl chloride
(2.9ml) in methanol (35ml) at -10°C. The resulting mixture - was

stirred overnight at room temperature, then evaporated in vacuo

and the residue eluted through a silica column using
DCM/EtOH/NHAOH (30:8:1) as eluant. The eluate was evaporated
in vacuo to give the desired product as a yellow foam (4.8g).




-44- continued for a further 3 hours. Water (40m) was_added and

the m xture extracted with ethyl acetate. The conbi ned ex REPLACE TeSHEET

evaporated in vacuo to give a yeIIow1oiI which was eluted thrpu

of the desired product as a col ourl ess oi | (0.329). A ppr
(73nmg) was dissolved in ethanol (1Or), treated with a soluti

acid (23ng) in ethanol (Im) and the resuifi.ng solution evaporated in
vacuo. The residue was freeze-dried fromwater to give the d
as a pale yellow powder, [a][err] +3.1 (c - 0.5. MeOH). Elenental

analysis, H NVR and M were consistent wth the proposed structure.

A solution of the product from step (f) (4.8g) in water (20ml)
and ethanol (20ml) was added dropwise to & suspension of sodium
borohydride (0.61lg) in a mixture of water (20ml) and ethanol
- (20ml) at 0°C. The resulting mixture was refluxed for 3 hours,
then evaporated in wacuc and the residue eluted through a silica
column using DCM/EtOH/NHAOH (30:8:1) as eluant. The eluate was

evaporated in vacuo to give the desired product as a colourless

foam (1.6g).

(h)

yl)-1H-indole

A mixture of the product from step (g) (1.6g), diethyl carbonate
(0.73ml) and potassium carbonate (0.08g) was heated at 150°C for
5 hours. The mixture was cocoled, taken up in methanocl and the
insoluble potassium carbonate filtered off. The filtrace was
evaporated in wvacuo and the residue eluted through a silica
colum using DCH/EtOH/NHkOH {30:8:1) as eluant. The eluate was
evaporated in vacio and the residue recrystallised from

'isoprcpanol/ether to give the desired product as a colourless
crystalline solid (1l.1lg), mp 191-192°C.

1H NMR (DHSO-d6, §): 1.6-1.8 (2H, 2 x CHNMe), 1.8-2.1 (&4H,
2x Cﬁz), 2.2 (3H, s, NMe), 2.6-3.0 (ZH? 2 x CHNMe; 1H, CH; 2H,
CE2AI), 3.9-4.1 (2H, nm, cgzo), 4,2-4.4 (IH, m, CHN), 6.9 (1H, d,
Ar), 7.1 (1R, 4, Ar), 7.3 (1H, 4, Ar), 7.4 (lH, s, Ar), 7.8 (1lH,
s, NHCO) and 10.7 (1H, s, NH)




Synthetic Exanple 13 Preparation of

(S)-N-net hyl -2-[5-(2-o0oxo0-1. 3-oxazol i di n-4-yl net hyl) - r#ﬁEPLAGEMENT SHEE{
1H i ndol -3-yll ethylam ne mal eate 0.5 hydrate A suspensi or ofs=tferfree—
base of the product of Synthetic Exanple 12 (0.25g) and 10% w w Rd@ﬁg1gg7
(0.1Qg) in ethanol (25m) was hydrogenated for 16 hours. ThHe l

filtered through Hyfl o and the filtrate evaporated in vacuad. #%EmrESTTnnr“
was eluted through a silica colum usingsDCM EtOH NH err]jOH (30:8:1) as
eluant to give the free base of the desired product (0.14Q)—Fhestarter was
di ssolved in ethanol (10m ), treated with a solution of nmaleic acid (0.06Q)
in ethanol (ImM) and the resulting solution evaporated in vacuo.

The residue _was freeze-drjied fromwater to give the desired product as a
hygr oscopi ¢ Sidikieel fyptnerie Example ¢ . 0 5 MeOH). Elenental anal ysis

and [err]H NMR were consistent with proposed structure. Synt hetic
Exanpl e 14 drochloride

c.HC1 (1.0 equiv.) was added dropwise to a stirred solution of the
free base (l.1lg) in ethanol (5ml) at 5%. The addicicn of ether o
the resulting mixture precipitated the desired product as a white
solid (1.lg), mp 235-236°C (dec).

Synthetic Fxample 5

oxazolidin-4-vime -1H-indole

(a) 1H-Indole-5-carbaldehyde

Raney nickel (6.7g) was added to a solution of S-cyanoindole
(Aldrich, 10.0g) and sodium hypophosphite (20.0g) in a mixture
of water (73ml), glac. acetic acid (73ml) and pyridine (‘j.&Sml)'
at 45°C. The resulting mixture was stirred at 45°¢ for 2 hours,
then cooled and filtered through Hyflo. The filtrate was
diluted with water and extracted with ethyl acetate. The
combined extracts were washed with water, 10% aqu. citriec acid,
IN aqu. HCl, water and brine, dried and evaporated in wvacuo to
give the desired product as a buff solid which was
recrystallised from chloroform (7.5g).

(b) -{2-nitroethenyl)-1H-indole

A mixture of the product from step (2) (7.5g), ammonium acetate
(1.5g) and nitromethane (77ml) was heated at 110°¢ for 2 hours,
then cooled and evaporated in vacuo. The residue was trituraced
with water to give the desired product as a yellow solid which
was filtered off and dried (9.2g).



Preparation of (S)-3-(l-met hyl-1.2.3.6-tetrahydro-4-pyri dyl )z IT Q -
(2-oxo-1. 3-oxazolidin-4-ylnmethy |)-1Hindole 0.33 nethanodéé@PgAg%Mng SdEET-

(S) -3-Phenylthio-5-(2-o0xo0-1.3-o0xazolidin-#- th
]CS‘?G%@%‘Q%

- 45 -
-1Hi ndol e
924

(a)

<e)

(d)

(e)

Phenyl t hi oacet al dehyde di et hyl acet al (1

- 35 . O

-(2-nitroe 1)-1H-indole

A solution of sodium borohydride (2.0g) and 40% w/v aqu. NaOH
was added dropwise to a solution of the the product from step
(b) (1.9g) in acetonitrile (55ml) at 0°¢c. The pH was maintained
at 3-6 by periodic additions of 2N aqu. HCl. The resulting
solution was stirred at 0°¢C for 2 hours, then diluted with water
and extracted with DCM. The combined extracts were washed with

brine, dried and evaporated in vacuo to give a yellow oil which

was eluted through a silica column using chloroform as eluant to

give the desired product as a pale yellow oil (0.78g).

3-{1-Methyl-1.2 3 6-tetxrahydro-4- dyl)-5-(2-nitroeth -1H-
indole

N-Methyl-4-piperidone (Aldrich, 4.2g) was added to a solution of
the product from step (c) (2.3g) in glac. acetic acid (35ml) at
100°C. The resulting solution was heated at 100°C for 1 hour,
coocled and poured into a mixture of 0.88 NHaOH (61ml) and ice
(61g). The resulting solid was filtered off, dried and

recrystallised from ethanol - to give the desired product as a .

white solid (1.6g).

Sodium methoxide (0.30g) was added to a solution of the product
from step (d8) (1.5g) in DMF (15ml) at 0°c. To the resulting
solution was added dropwise a suspension of paraformaldehyde
(0.19g) in DMF (20ml). The resulting mixture was stirred at 0%
for 1.5 hours, then poured into water and~excracted with échyl
acetate. The combined extracts were washed with wacter and
brine, dried and evaporated in vacuo to give a yellow oil which
was eluted through a silica column using DCM/EtOH/NHaoﬂ (5058:1)



(1978), 9.1g) was added at roomtenperature to a stirred ' 'ToéHEET
the product fromstep (e) of Synthetic Exanple 1 (9.89) |L:a m ur

of ethanol (150m ) and water (100m ). c.Hd (5 drops) S a ?‘ g ﬁn%

the m xture stirred at roomtenperature for 2 days, thgn |pa P y1-97
evaporated in vacuo. The resulting aqueous suspensi on tracted
with ethyl acetate and the conbi ned extracts washed thh wat er and
evaporated in vacuo to give a browdéot|. The latter wad—eluted

through a silica col um using DCM Et OH/ NH err] OH (150: 8:1) as el uant

to give the desired product as a pale yellow oil (5.Qg). (b)
(S)-5-(2-0xo0-1. 3-oxazol i di n-4-yl net hyl ) -1H i ndol e Raney ni ckel

(3.0g) was added to solution of th uct_from p in
| PA (150 ) and t%fe® g ensl §H'% eﬁ“ﬁ%@g{“% (PEPAuCT as, 3f | SEf! ‘W%Fge g
ni ckel (2.Qg) V\!a}sasajd@bhﬂch aasl recryfdalikiseg from egamblnued for a further 2

hours. The suspension was filtered hot through Hyfl o and the
filtrate evaporated in vacuoto glve an oil . Thelatter was eIuted
t hrough a sif{f)ca L2 eghyl-4-piney bl Simd ' ‘

desired product ag a froth (1. 39) HNNR and IVB were consi st ent
with the proposed

The product from step (e) (0.08g) was dissolved in ethanol
(25ml1) and 10% w/w Pd/C (0.23g) added. The mixture was stirred

under 1 atmos. pressure of hydrogen for 7 hours when uptake was

complete, The mixture was £filtered through celite and the
filtrate evaporated in vacuo to give the desired product as
colourless oil which was eluted through a silica column using
DCM/EtOH/NHAOH (50:8:1) as eluant.

(g)

A mixture of the product from step (£) (1.6g), diethyl carbonate
(0.71lg) and potassium carbonate (0.08g) was heated at 130°¢ for
5 hours. The mixture was cooled, taken up in methanol and the
insoluble potassium carbonate filtered off. The filtrate was
evaporated in vacuo and the residue eluted through a silica
column wusing DGM/EtOH/NHaOH {30:8:1) as eluant to give a

colourless foam which was crystallised from isopropanol/ether to

give the desired product as a colourless crystalline solid
(1.1lg), mp 191-192%. 1H NMR and microanalysis as for product
of Synthetic Example 4.

_ Synthetic Example 6




structure. (c) REPLACEMENT SHEET

(S)-3-(l-Methyl-1.2.3.6-tetrahydro-4-pyridyl)-5-(2-0xo0-1. 3-

oxazolidin-4-ylmethyl)-1Hindole 0.33 nethanolate 0.75 hydrajte 14 A&R %997
sol'u

1- Met hyl - 4- pi peridone (0.47g, Aldrich) was added to a stirred Ton
of the product fromstep (b) (0.30g) in glac. acetic aci d—t2 ot y—and
the mxture stirred at 100[err]C for 2 hams. The codled mxture
was poured onto ice/NHerr]OH (20m) and t he resurting—sot-io
filtered off. The latter was eluted through a silica colum using
DCM EtOH/ NH err]OH (60:8:1) as eluant and

(a) -4-(4- ob - -0% din-2-one

A solution of D-4-unitrophenylalanine (Fluka, 53g) in dimethbxy-
ethane (250ml) was warmed to 67°C and BF,.Et,0 (Aldrich, 37ml)
added over 1 hour. The resulting solution was stirred at 67°C
for 1 hour, then heated to 80°C and BH3.Me2$ (Aldrich, 40ml)
added over 1 hour at 80-85°C. The resulting solution was heated
at 85°C for 4 hours, then cooled and methanol (40ml) added. The
solution was heated to 85°C and the solvents removed by
distillation to 1/3 of the original bulk. 6N aqu. NaOH (136ml)
was added to the hot solution which was then heated at 85°C for
1/2 hour, cooled and DCM (100ml) added. The solution was cooled
to -15 to -20°C and a solution of trichloromethyl chloroformace
(Aldrich, 18.2ml) in DCM (23ml) added at below -10°C. The pH
was maintained at 9-11 by periodic additions of 6N aqu. NaOH.
The resulting solution was stirred at room temperature for 1
. hour, then diluted with water and extracted with DCM. The
combined extracts were washed with water and brine, dried and
evaporated in vacuo to give the desired product as a pale browm
solid which was recrystallised from ethyl acetate to give a pale

 yellow solid (35g), mp 113-115°, [clgl +46.47° (c = 0.56, MeOH).

-(b) (R)-4- (4-Aminobenzyl)-1,.3-oxazolidin-2-one hydrechloride

The product from step (a) (10.0g) was suspended in a mixture of
water (120ml), ethanol (60ml) and 2N aqu. HCl (22.5ml) and 10%
w/w Pd/C (1.0g) added. The mixture was stirred under 1 atmos.
pressure of hydrogen for 8 hours when uptake was complete. The
mixture was filtered through Hyflo and the filtrate evaporated
in vacuo to give the desired product as a colourless glass
(10.3g).



- 46- crystallised fromethyl acetate to give the ¢ oduct

as a colourless solid (0.11g), np 225-227[err]C, [a] [eREHLAGEH‘l@N‘? Sl’iéfET'-
- 0.5. 1IN aqu. HO). El emental analysis and H NyRpwe
consi st ent wi th the proposed structure. Synt heti c f 1%,
Preparation of (S)-3-(1-nethyl-4-pi perldyl) 5- (2- oxo- 1. 3- oxagol % R %97
4-yl methyl) -1 Hindole hydrobrom de %spenm on of the. tH6t

Synt hetic Exanple 14 (0.35g) and 10%W/W d/C (0.1Qg) in amxture of

met hanol (1OM), water (I OM) and 1IN aqu. HCl1 was hydroge
hour s. The m xture was filtered through Hyflo and the filtrate

evaporated in vacuo. The residue was basified with NH err]OH, evaporated in

vacuo and el ytgd in-2-one hvdrochloride

The product froﬁ step (b) (10.3g) was suspended in water (33ml)
and c.HC1 (106ml) added dropwise. The resulting mixture was
cooled to -5°C and a solution of sodium nitrite (3.2g) in warer
(30ml) added dropwise to the stirred mixture over 15 minuces
followed by 30 minutes’ stirring at -5 to 0°C. The solution was
then added at 0°C over 15 minutes to a stirred solution of =tin
(I1) chloride (51g) in c.HCL (91ml), £followed by 3 hours’

stirring at room temperature. The solution was evaporated

in vacuo and the vresidue triturated with ether to give the

desired product as a pale yellow solid (llg).

(d)
The product from step (c) (8.8g) was dissolved in ethanol/water
(500ml, 5:1 v/v) and the solution treated with 4-chlorobutanal
dimethylacetal (J.Amer.Chem.Soc. 1365 (1951), 5.5g). The
mixture was refluxed for 2 hours, the sclvent removed jin wvacuo
and the 7residue eluted through a silica column  using
DCH/EtOH/NH OH (30:8:1 v/v/v) as eluant The desired product
was obtained as a pale yellow oil (0.60g).

thetiec Ex e &
Hydrochloride

c.HCl (0.06ml) was added dropwise to a stirred sclution of the free

base (0.16g) in ethanol (2ml) at 0°c. The hydrochleoride salt was

precipitated as a £fawn seolid, mp 269-271°C, {algl +5.88° {c = 0.27,

MeOH) .




[ REPLAUIEN Y 770
colum using DCM EtOH/ NH err] OH (45:8:1) as eluant to gilv Ol

| atter was taken up in ethanol (5.0M) and treated with a
acetic acid (ca 45%wv) to give the desired product
21 a colourless crystals (0.20g), np 260-261C, [a]lefF . !
- 0.5, water). Elenmental analysis and H NVR were consi sten s
proposed structure. Synt hetic Exanple-1® - Prenaration o
(R -3-(l-nethyl-1.2.3.6-tetrahvdro-4-pyridyl)-5- (2-oxo0-1.
3-oxazolidin-4-ylmethyl) -1Hindole hydrate (a) (R -4-
(4- Hydazi nobenzyl ) -1. 3-oxazol i di n- 2- one hydrochl ori de By steps

I dentical to_steps, (a) t (f) of Synthetic Exanple 6,
D-4-nitrophe§§¥§$%H¥ﬁéﬂ¥§§—eonverted to (R)-4-(4-hydrazi noben-

zyl ) - 2- oxazol i di none hydrochl ori de.

Preparation of (R)-N N-dimethyl-2-{5-(2-ox0-1,3-oxazolidin-4-v1-
methyl)-1H-indol-3-yl]ethylamine

A solution of 35% w/v aqu. formaldehyde (0.3ml) in methanol (2.0ml)
was added fo a solution of the product from step (d) of Synthetic
Example 6 (0.44g) and sodium cyanoborohydride (0.1l3g) in a mixture of
methanol (8.5ml) and glac. acetic acid (0.513) at 10°C and the
resulting mixture stirred at room temperature for 2.5 hours. 2N aqu.
NaOH (1.3ml) was added, then sodium borohydride (0.19g) followed by 2N
aqu. HC1 (1.3ml). The methanol was evaporated jin vacuo and the
remaining solution diluted with water, taken to pH 7 with solid
potassium carbonate and washed with ethyl acetate. Further potassium .
carbonate was added to pH 11 and the solution extracted with ethyl

acetate, The combined extracts were evaporated in vacuo to give the

desired product as a white foam (0.45g).
alt of Synthetic E e 7

Hydrochloride

.c.HC1 (0.16éml) was added dropwise to a stirred solution of the free
base (0.45g) in ethanol (4.5ml) at 0°C. The mixture was evaporated
in vacup and the resulting foam triturated with ethyl acetate to give
the desired product aé a white solid, mp 130°C, [c]%l +5.15° (¢ =

0.77, MeOH).

Synthetic Example 8

Preparation of (S)-N . N-dimethyl-2-{S5-(2-thia-1 3-oxazolidin-&4-
-1H-indo}-3-vllethyl e ochloride




- 47 - (b)

(R -3-A-Mthyl-1.2.3.6-tetrahydro-4-pyridyl)-5-(2-oxo0-1. 35~ e
oxazol idin-4-vl)-1Hindole hydrate By steps anal ogouSERlACSHENS J&ET
to (c) of Synthetic Exanple 14, t he product from steg

converted to (R)-3-(I-nethyl - i {4 APR 1307
1, 2,3, 6-tetrahydro-4-pyridyl)-5-(2-0xo0-1,3-o0xazolidin-4-yl et/ h-
yl)-1Hindole hydrate, np 229-231 C, [a][err] +24.9 (c J, 5N
aqu. HCl). Elemental analysis and [err]H NVR were consisteht with

(@r—was

A solution of the hydrochloride salt of the product of Synthecic
Example 2 (0.33g) in 2N aqu. KOH (10ml) was refluxed for «
hours, then cooled and extracted wicth ethyl acetate. The

combined extracts were dried and evaporated in vacuo to give the

desired product as a coclourless oil (0.25g).

®
A solution of N,N’-thiocarbonylimidazole (Aldrieh, 0.21g) in THF
(4ml) was added dropwise to a stirred solution of the product
from step (a) (0.31lg) in THF (4ml) and the mixture refluxed for
23 hours, then cooled and evaporated in vacuo, The residue was
chromatographed through a silica column using DCM/EtOH/NHAOH .
(20:8:1) as eluant to pive the desired product as a colourless
oil.

Salt o thetic Ex e 8

Hydrochloride

14 Ethanolic HCl (1.0 equiv.) was added dropwise to the free base and
the ethanol evaporated in wvacuo. The resulting gum was freeze-dried
from water to give the desired product as a white solid (0.17g), mp

133-136°C (softens 128°C), [a]2*> -29.8° (c = 0.5, water).

1H-indol-3-yllethylamine hvdrobromide

(a) S)-3-Met <4-(4-nitrobenz -2-0 olidinone

Sodium hydride (0.80g as a 60% w/w dispersion in oil) was added

at room temperature to a stirred solution of the product from



t he proposed st

ructure. Synthetic Exanple 17 Preparation of (R)-3-

(- et hyl - 4- pi peridyl)-5-(2-0x0-1. 3-oxazol idin- 4-ylnmethyl)-1Hindole

hydr obr om de

product of Synt
(R) - 3-(1-net hyl
hydr obr om de, -

By a nethod anal ogous to that of Synthetig
heti c Exanple 16 was converted to

-4-pi peridyl)-5- (2-oxo-1, 3-oxazolidin-4-yl nethyty=-THT1 nd
np 260-261[err]C, [a] [err] +4.6[err] (ic TQOﬁgﬁiﬁﬁﬁe

P

1':)\(1” I e__ , __h
AEE LA st EET

DI

)

El emental analysis and [err]H NVR were cgpsistent with tthg proposed

structure. Synt hetic Exanple 18 Preparation of
(R -3-(I-benzyl-1.2.3.6-tetrahydro-4-pyridyl)-5-(2-oxo-

1. 3-oxazol i di n-

(b)

(c)

U

4-ylmethyl ) -1 Hindole hydrate

step (c) of Synthetic Example 1 (4.4g) in dry THF (150ml). The
mixture was stirred for 1.5 hours, then dimethyl sulphate-
(2.1ml) was added and stirring continued for a further 16 hours.

More sodium hydride (0.40g) was added and stirring continued for

another 2 hours. The mixture was evaporated jn vacuo and the
residue suspended in ethyl acetate and filtered. The filtrate

was evaporated in vacuo and the residue crystallised from ethyl

acetate/hexane to give the desired product as yellow crystals
(3.7g), mp 146-147°C, Eal? +64.5° (c = 1.0, MeOH).

-3-Methyl-4-(4-aminobe 1})-2-oxazolidinone hydrochloride

A suspension of the product from step (a) (4.0g) and 108 w/w .
Pd/C (0.20g) in a mixture of ethanol (70ml) and dil. HCl (2N °
aqu. HCl (12ml) + water (55ml)) was hydrogenated at 45 psi for 1
hour. The mixture was filtered through Hyflo and the filtrate
evaporated in wvacuo to give the desired product as a foam.

-3-Met <4~ (4hydr obe 1}-2-0x%a none hydrochloride

A solution of the product from step (b) (4.1lg) in water (24ml)
was cooled to -5°C and ¢.HC1 (40ml) added. A solution of sodium
nitrite (1.2g) in water (12ml) was then added and stirring
continued for 0.5 hour. The resulting solution was added
dropwise at -5°C to a stirred solution of stannous chloride
dihydrate (18.8g) in c¢.HCl1l (34ml). The resulting mixture was
stirred at 0°C for 2.5 hours, then evaporated jin vaéuo. The

residue was taken up in water, brought to pH 2.5 using 10N aqu.
NaOH and filtered. The filtrate was evaporated in ggggg and the
residue triturated with ethanol and filtered. The filtrate was
evaporated in vacuo to give the desired product as a froth.



1- Benzyl - 4- pi peridone (Aldrich, 2.8g) was added to ag
suspensi on of (R)-5-(2-0x0-1, 3-oxazol i di n-4-yl net hyl ) -
(1.Qg), the immedi ate precursor of the product of Synthetic Hx
glac. acetic acid (20m) and stirred at 100[err]C for 3 hoursl.
m xture was evaporated in vacuo and the residue taken up in n
basified with NH err] OH and evaporated.igp vacuo to give a dar
| atter was el uted through a silica colum usi ng

IHE?kﬁﬁﬁxet' “Wﬂh?

DCMEtOH/ NH err]OH (100:8:1) as eluant and treated wth

resulting precipitate was filtered off to give the desired pr
- 48 -

pre 16T
g 1 peheda?
ethanol |,
k tar- The
DCM The
oduct as

(d) (8)-2-15-(3-Methyl-2-0x0-1,3-oxazolidin-4-vimethyl)-1H-indol-

3-vllet amine hydrobromide

4-Chlorobutanal dimethylacetal (J.Amer.Chem.Soc. 1385 (1951).

2.3g) was added to a stirred solution of the product from step

(e) (4.4g) in ethanol/water (150ml/30ml) and the

mixture

refluxed for 2 hours. The cooled mixture was evaporated

in vacuoc and the residue eluted through a silica column using

DCM/MeOH/NH&OH (60:8:1) as eluant to give a brown oil (

1.7g). A

portion of this (0.25g) was taken up in ethanmol and treated with

an excess of HBr in acetic acid (ca 45% w/v). &he

resulting

solution was evaporated in vacuo and the residue triturated with

ether, then crystallised from ethanol/hexane to give the desired

product as pale yellow crystals (0.14g), mp 203-205°
+29.9° (¢ = 0.5, MeOH). Elemental analysis and 1H
consistent with the proposed structure.

thetic Ex e 10

¢, (al?’
NMR were

* Sodium cyanoborohydride (0.l4g) followed by glac. acetic acid (0.54ml)

were added at room temperature to a stirred solution of the free base

(0.52g) from step (d) of Synthetic Example 9 in methanol

(9.0ml).

When effervescence was complete, a solution of 37% w/v  aqu.

formaldehyde (0.16g) in methancl (2.0ml) was added and the mixture

stirred for 1 hour, then diluted with water, saturated with
carbonate and extracted with ethyl acetate. The combined

were evaporated in Yacuo and the residue eluted through

potassium
extracts

a silica

column using DCM/MeOH/NHaOH (60:8:1) as eluant to give the free base
of the desired product as a colourless oil (0.25g). The latrer was

dissolved in ethanol (10ml), treated with a solution of mal
(0.09g) in ethanol (1lml) and the resulting soluticn e

eic acid

vaporated

in vacuo to give an oil which was triturated with ether, then




yellow crystals (0.25g), np 169-170.5[err]C. Elenental analy
[err]H NMR were consistent with the proposed structure. Synt"‘t‘raﬁ%ﬁ@gngmﬂ

19 Preparation of (R)3-(4-piperidyl)-5-(2-o0x0-1.3-o0oxazolidjn}4-ylmeth-
yl) -1Hindol e hydrobromide A suspension of the product frpnl Syt Hé R 1897
Exanmple 18 (0.25g) and 10% ww Pd/C (0.1Qg). in nethanol (2pbm)_was

hydr ogenated at 90 psi for 20 hours when &bt-ake ceased. The m xture was

filtered through Hyflo and the filtrate evaporated in vacuo.{The residue
was el uted through a silica colum using DCM Et OH/ NH[ err] OH (30: 8: 1) as
eluant to give an oil. The latter was taken up in IPA and treated with an

excess of HBr_in acetic_.acid (ca 45%w | ve roscopl C soI I d which
was freeze- drf&def dv\&"gr""ft% g‘f‘(/eg(%'ﬁee é%sqef dprB‘fﬂi%"? 8uestin
powder. El egbatsal [o)4fiatdusbS (cand. 5| erMepH) NVRLemeneak anabyumsst vamuhb t he
proposed st rygt\&@g'conslstent with the proposed structure.

Svuthetic ample 11

Preparation of -N-be 1-2-{5-(2-or0-1, 3-0oxazelidin-4- ethyl) -
1H-indol-3-vllet ine eate 0.75 ate

Benzaldehyde (0.70g) was added at room temperature to a stirred
solution of the compound of Synthetic Example 1 (1.7g) in ethanol
(20ml). The solution was stirred for 36 hours, then sodium
borohydride (0.25g) was added in portions and stirring continued for a
further 2 hours. The solution was evaporated in vacuo and the residue .
cooled, acidified with 2N aqu. HCl, basified with sodium bicarbonate,

saturated with potassium carbonate and extracted with ethyl acetate.

The combined extracts were evaporated in vacuo to give an oil which
was eluted through a silica column using DCM/EtOH/NHQOH (100:8:1) as
eluant to give the free base of the desired product as a yellow froth
(1L.6g). A portiom of this (0.13g) was dissolved in ethanol (10ml),
treated with a solution of maleic acid (43mg) in ethanol (1lml) and the
resulting solution evaporated in wacug. The residue was freeze-dried

from water to give the desired product as a pale yellow powder
(0.16g), {a]2* +1.4° (c = 0.5, MeOH). Elemental analysis, 'H MR and

MS were consistent with the proposed structure.

S eti e

eth -1H-indol-3- ethylamine maleate hydrate

Anhy. potassium carbonate (0.34g) was added at room temperature to a
solution of the free base of Synthetic Example 11 (0.45g) in DMF
(8.0ml). The suspension was stirred for 0.5 hour, then a solution of
dimethyl sulphate (0.17g) in DMF (2.0ml) was added and stirring



Synt hetic Exanple 20 Preparation ()-N. N-dinethyl-2-

[5-(1-thi o-2-thia-3-oxazolidin-4-yl- nethyl)-IHindol-3-yl]dt REPIAGEMENT SHEET
acetate Car bon di sul phide (90[err]1) was added to a stirrdd jsotoutiomof
the product fromstep (a) of Synthetic Exanple 8 (0.31g) anc porpgshpgwgg?
hydroxi de (0.08g) in ethanol (3.8m) and the m xture refltqu, then ~
evaporated in vacuo. The residue was extrg ted wth ether, acidrfiedand—
chromat ogr aphed using a silica reverse phdase HPLC colum and eluting with
10[err]90% v/v water/acetonitrile with O 1M aqu. anmoni um acetat e bufferat—
pH 4.0 over 20 mnutes to give the desired product (0.0 g) and, after
treatnent with HCL, the product of Synthetic Exanple 8 (0.11g). Both were
freeze-dri ed donefauedt fdr anckuganet H hobMR antadv® MUnth WREEaddedsSianlietheW th

t he proposed structures.
Prop mixture extracted with ethyl acetate. The combined extracts were

evaporated in vacuo to give a yellow oil which was eluted through a
silica column using DGH/EtOH/NHAOH (100:8:1) as eluant to give the
free base of the desired product as a colourless oil (0.32g). A
portion of this (73mg) was dissolved in ethanol (10ml), treated with a
solution of maleic acid (23mg) in ethanol (lml) and the resulting

solution evaporated jn vacuo. The residue was freeze-dried from water

to give the desired product as a pale yellow powder, [a]%h +3.1° (¢ -

0.5, MeOR). Elemental analysis, 1H NMR and MS were consistent with
the proposed structure.

Svathetic Example 13

A suspension of the free base of the product of Synthetic Example 12
(0.25g) and 10% w/w Pd/C (0.10g) in ethanol (25ml) was hydrogenated
for 16 hours. The mixture was filtered through Hyflo and the filtrate
evaporated in wvacuo. The residue was eluted through a silica column
using DCH/EtOH/NHAOH (30:8:1) as eluant to give the free base of the
desired product (0.l4g). The latter was dissolved in ethanol (10ml),
treated.with a solution of maleic acid (0.06g) in ethanol (lml) and
the resulting solution evaporated in vacuo. The residue was
freeze-dried from water to give the desired product as a hygroscopic

solid, [clgs -5.&0 (c = 0.5, MeOH). Elemental analysis and 1H NMR
were consistent with proposed structure.

Synthetic Ex e 14

Preparation o $)-3-(1l-met - 6-te dyro-4&- d -5-

2-0%X0- -Q 0 in-4.vimeth -1H-indole 0,33 methanolate 0.75
hydrate




-49 Synt hetic Exanpl e. 21 Preparation of

(+)-N N-dinethyl-2-[5-(2-0x0-2.3-0xazolidin-5ylnmeth- yl)
-1 Hindol - 3-yl | et hyl am ne hydrochl ori de (a)
()-1-Nitronet hyl - 2- phenyl et hanol Sodi um net hoxi de
to a stirred solution of ni tromet hane (Aldrich, 12.
(10OM) at OC and the m xt ure st[rafd for 10
sol ution of phenyl acet al dehyde' (Al drich, 24.0q)
was added

(1.

29)

in

REPLACEMENT “SHEET

9){ YaAPRAGEH

ijn met hano
m Nut es. A
met hanol (50m)

Phenylthiocacetaldehyde  diethylacetal (JCS, Chem.Comm, 924

(1978), 9.1lg) was added at room temperature

to

a stirred

solution of the product from step (e) of Synthetic Example 1
(9.8g) in a mixture of ethanol (150ml) and water (100ml). c.HCl

(5 drops) was added and the mixture stirred at room

for 2 days, them partially evaporated in vacuo.

temperature

The resulting

agueous suspension was extracted with ethyl acetate and the

combined extracts washed with water and evaporated in wvacuo to

give a brown oil. The latter was eluted through a silica column

using DCM/EtOH/NHQOH (150:8:1) as eluant to give the desired

product as a pale yellow oil (5.0g).

(b) (8)-5-(2-0%0-1. 3-oxazolidin-4-yimethyl)-1H-indole

Raney nickel (3.0g) was added to a solution of the product from
step (a) (3.1g) in IPA (150ml) and the suspension refluxed. for 1

hour. More Raney nickel (2.0g) was added

and

refluxing

continued for a further 2 hours. The suspension was -filtered

hot through Hyflo and the filtrate evaporated in vacuo to give

an oil. The latter was eluted through a2 silica column using

ethyl acetate as eluant to give the desired product as a froth
(1.3g). lH NMR and MS were consistent with the proposed

structure,

(c) S)-3-(l-Methyl-1,2. 3 6-tetrahydro-4-pyridyl}-5-(2-0ox0-1.3-
oxazolidin-4-vimeth =1H-indole 0,33 methanolate 0,75 hydrate

1-Methyl-4-piperidone (0.47g, Aldrich) was added to a stirred
solution of the product f£from step (b) (0.30g) in glac. acetic
acid (2.0ml) and the mixture stirred at 100°C for 2 hours. The

cocoled mixture was poured onto ice/NH&OH (20ml) and cthe

resulting solid filtered off, The latter was eluted through a

silica column using DCH/EtOH/NHaoﬂ (60:8:1)

as

eluant and




dropW| se over 15 minutes and the mixture stirred for 45 ming t@mﬁfﬁéﬂ‘
Oferr]C then brought to roomtenperature over 1 hour and sfi e‘d**— =
overnight. The m xture was evaporated in vacuo and the resigug

Lo
*r-iruy ..,.4,?‘ oy B

‘bﬁyisﬁy

up in water and extracted wth ether. The conbi ned i
were washed with water and brine and evaporat ed i N vHcuT=TO=gtve=thal
desired product as a yellow oil (29.09). (b) l

()-1-Am nonet hyl - 2- phenyl et hanol hydrocH‘I ofi de A suspensT o of—the
product fromstep (a) (10.0g) and 10% w w Pd/ C (1.0g) in ethanol
(250mM ) was hydrogenated until uptake ceased. The m xture was
filtered through Hyfl o and the filtrate evaporated in vacuo. The

resi due was take t r 2du.
HC1. The conbi n%egltqrs g%{% Lm\;\a%?l gﬁ a%etatev\é?saéwe ot é‘&}lﬁg? alidgg@cattzgs % hen

evaporated in vatUeurtesgi ¥2i8nE-118). oS8 Fr od lﬁ‘db a's"a‘* pl(ﬁk'r sA-Bvhite
solid (6.89). 12€ )aqu ( HcD) BenEydmedeal- exam@ls dlaﬂa?‘-}pnm were consistent

with the proposed structure.

-ylmethyl)-1H-indole drobromide

A suspension of the product of Synthetic Example 14 (0.35g) and 10%
w/w Pd/C (0.10g) in a mixture of methanol (10Oml), water (10ml) and 1N
aqu., HClL was hydrogenated for 5 hours. The mixture was filcered

through Hyflo and the filtrate evaporated in wvacuo. The residue was

basified with NHQOH evaporated ip vacuo. and eluted through a silica
column uslng DCM/E:OH/NH OH (45:8:1) as eluant to give an oil. The
latter was taken up in ethanol (5.0ml) and treated with an excess of
HBr in acetic acid {(ca 45% w/v) to give the desired product as
colourless crystals (0.20g), mp 260-261°C, [aigl .5.2° (¢ = 0.5,
water). Elemental analysis and 1H NMMR were consistent with the
proposed structure. ' .

thetic e
reparation =3.{1-met - 3 . 6-tet: dro-&4- i -5-
2-0%0- -oxazolidin-4-vimeth -1H-indole hydrat
(a) -b-(b- nobe -1.3-0xa i -2-one d oride

By steps identical to steps (a) to (¢) of Synthetic Example 6,
D-4-nitrophenylalanine was converted to (R)-4-(4-hydrazincben-
zyl)-2-oxazolidinone hydrochloride.



A solution of KOH (9.4g) in water (85m ) was added to a stirred

solution of the product fromstep (b) (5.1g) in toluene (150fﬁFPLA§§M§@jSHEET

Jerr]C. A solution of phosgene (9.8g) in toluene (78.4m
w v) was added dropw se over 15 minutes and the m xture
room tenperature, then stirred overnight. The

(0]
"V Apr 57
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aqueous phase was separated and extract ed with et hyl acetate The
conbi ned extracts were evaporated in vacuo to give the esired
product as a white solid (2.29). np 106- 108 C. El enmrent al

anayl sis was consistent with the proposed structure.
(b) -3-(1-Me 2,3, 6-tetrahvdro-4-

By steps analogous to steps (a) to (c) of Synthetic Example 14,

the product from step (a) was converted to .(R) 3-(l-methyl-
1,2,3,6- tetrahydro 4-pyridy1) ~5-(2-0x0-1, 3 oxazolidin-4-ylmeth-

yl)-1H-indole hydrate, mp 229- 231° c, [u]D +24.,9°

(c = 0.5, 1N

aqu., HCl). Elemental analysis and 1H NMR were consistent with

the proposed structure.

Synthetic Example 17

4-yimethyl)-1H-indole hydrobromide

By a method analogous to that of Syntﬁetic Example 15, the product of
Synthetic Example 16 was converted to (R)-3-(l-methyl-4-piperidyl)-5-
(2-ox0-1,3-oxazolidin-4-yimethyl) - 1H-indole hydrobromide, mp .
260-261°¢C, {a];9 +4.6% (¢ = 0.5, water). Elemental analysis and lH

NMR were consistent with the proposed structure.

t E. e 18
eparat 5 o -3-(1-benzyl-1,2 6-tetry dro-4-
-0Xa idin-4-yimet -1H-indole drate

1;Benzy1-6-piperidone (Aldrich, 2.8g) was added

idyi)-5-(2-0%0-

to a stirred

suspension of (R)-5-(2-ox0-1,3-0xazolidin-4-ylmethyl)-1H-indole
(1.0g), the immediate precursor of the product of Synthetic Example
16, in glac. acetic acid (20ml) and stirred at 100°C for 3 hours. The

" cooled mixture was evaporated in wvacuo and the residue

taken up in

methanol, basified with NHAOH and evaporated in vacuoc to give a dark

tar. The latter was eluted through a silica column using
DCM/ECOH/NH,OH (100:8:1) as eluant and treated with DCM.  The
resulting precipitate was filtered off to give the desired product as



(d) ()-5-(4-Nitrobenzyl)-1.3-oxazolidin-2-one c.H[erREEKK@HWﬁNT SHEET
(1.6mM) was added to the product from step (c) at J[err]C

fott+omwed
by c.HN\Oerr] (0.33m, ca 0.05mM/5 mnutes) also at (Jerr{C 1 pﬁhqg?
m xture was stirred for 0.5 hour at OC and then for 0.5 hpur room
tenperature. Water/ice (1 00OM) was added gnd t he m xturg & ‘uabtea
with ethyl acetate. The conbi ned extract$ were evaporafed in vacuo
to give a yellow oil which was recrystallised from ethyt—acetate
to give the desired product as a white powder (0.4g), np 143-146 C.

(e) ()-5-(4-Am nobenzyl)-1.3-o0xazolidin-2-one hydrochl ori de

A
suspensi on Qk1idie ceysudust (d.n9gy, St@gpléd-)ubls%g) BRAedd0 V\&dﬂl sis an®dPp
(O 14g) in a m xture of water é?lnﬂ et hanol (28m ) and Ny aqu HCl

2
(3.2m)  wadMRIRFROCRATAFERPS Bith She BEPRASeRARTUCTIFEKe ceased. The

m xture was filtered through Hyflo and the filtrate evaporated in

vacuo to gi%e h@g.dgéhrsf Hgoduct as a pale yell ow

Preparation of «3-(4-pi

y1)-1H-indole hydrobromide

dyl)-5-(2-0x0-1, 3-0oxazolidin-4-vimeth-

A suspension of the product from Synthetic Examplé 18 (0.25g) and 10%
w/w Pd/C (0.10g). in methanol (25ml) was hydrogenated at 90 psi for 20
hours when uptake ceased. The mixture was filtered through Hyflo and
the filtrate evaporated in wacuo. The residue was eluted through a
silica column using DCH/EtOH/NH40H (30:8:1) as eluant to give an oil.
The latter was taken up in IPA and treated with an excess of HBr in
acetic acid (ga 45% w/v) to give a hygroscopic solid which was
freeze-dried from water to give the desired product as a pale brown

powder. Elemental analysis and 1& KMR were consistent with the
proposed structure.

theti X 1 0

met -1H-indol-3- thylamine acetate

Carbon disulphide (90xl) was added to a stirred solution of the
product from step (a) of Synthetic Example 8 (0.3lg) and potassium
hydroxide (0.08g) in ethanol (3.8ml) and the mixture refluxed, then
evaporated in vaecuo. The residue was extracted with ether, acidified
and chromatographed using a silica reverse phase HPLC column and
eluting with 10+90% v/v water/acetonitrile with 0.1M aqu. ammonium
acetate buffer at pH 4.0 over 20 minutes to give the desired product
(0.01g) and, after treatment with HC1l, the product of Synthetic
Example 8 (0.1lg). Both were freeze-dried from water and gave }H _NMR
and MS which were consistent with the proposed structures.



foam (1. 4q). (1) Lo g
([err])-N. N-D nmet hyl -2-[5-(2-o0xo0-1. 3-oxazol i di n-5-yl net hyl ) - |

i ndol - 3-yl | et hyl am ne hydrochl ori de c.HO (14.5m) was|a

stirred solution of the product fromstep (e) (1.49) in

(8.5m) at O C. A solution of sodiumnitrite (0.43Q)

(4.3m) was added dropw se over 154 nutes at Oferr]C and

m xture stirred for 0.5 hour at 0 C The m xture was then added

dropwi se to a stirred solution of tin (1) chloride (6. |

(12.4m ) at 0 C over 15 m nutes. The m xture was brought to room -

tenperature over 1 hour, then
S e e

xl}-lH-indol-é—xlIethxlgmine hydrochloride

(a) +)-1-Nitromet -2-phenylethanol

Sodium methoxide (l.lg) was added to a stirred solution of
nitromethane (Aldrich, 12.2g) in methanol (100ml) at 0°C and the
mixture stirred for 10 minutes. A solution of
phenylacetaldehyde (Aldrich, 24.0g) in methanol (50ml) was added
dropwise over 15 minutes and the mixture stirred for 45 minutes
at 0°C, then brought to room temperature over 1 hour and stirred

overnight. The mixture was evaporated in vacuo and the residue

taken up in water and extracted with ether. The combined
extracts were washed with water and brine and evaporated

in vacuo to give the desired product as a yellow oil (29.0g).
(b) +)-1- omethyl-2- nvlethancl hydrochloride

A suspension of the product from step (a) (10.0g) and 108 w/w
Pd/C (1.0g) in ethanol (250ml) was " hydrogenated until uptake
ceased. The mixture was filtered through Hyflo and the filtrate

evaporated in vacuo. The residue was taken up in ethyl acetate

and extracted with 2N aqu. HCl. The combined extracts were
washed with ethyl acetate, then evaporated in vacuo to give the

desired product as a pinkish white solid (6.8g).

(c) (+)-5-Benzyl-1,3-oxazolidin-2-one

A solution of KOH (9.4g) in water (85ml) was added to a stirred
solution of the product from step (b) (5.1g) in tolueme (150ml)
at 0°C. A solution of phosgene (9.8g) in toluene (78.4ml =
12.5% w/v) was added dropwise over 15 m;nutes and the mixture

brought to room temperature, then stirred overnight. The



- 51- evaporated in vacuo. The residue was taken =1Tstrret-et
(30m), brought to pH 2.5 using 10N aqu. NaOH and the ﬁ@éﬁﬁfMﬁNBcSHEET
salts filtered off. 4-Dinmethylam nobutanal diethyl agefa™—(Croattc
Chemi ca Acta 36, 103 (1964), |.l1g) followed by 'Anberlyst| 15'94 APR t4gIN
exchange resin (Al drich, 3.0g) was added to the filtrate anfl - the

m xture heated for 3 hours at 100[erri0C; filtered and|{ the
filtrate evaporated in vacuo. The residue was treated with} hot
ethanol, filtered and the filtrate evaporated in vacuo. The

re]sidue was triturated with ethyl acetate, filtered and the
filtrate evaporated i Ih |.due t i rom
et hanol to give t%‘%“’agss?{’?‘gﬁgﬁ’ra %-dﬁs(? gg{ﬁg apn\aéqagm{lrgﬁf%d\fv g%)‘lfhl ga%’l ace(: 6{:&75g) ,
mp 280-281 C. [ erFhieHcpmiRngdd eyErafntse WedAsievepenatefitin ¥seue to giweoptwed

structure.  Synthalired EY3bRIR 24 2  white solid (2.2g), mp 106-108°C.

Elemental anaylsis was consistent with the propesed structure.

(d) (£)-5-(4-Nitrobenzyl) -1, 3-oxazolidin-2-one

c.HZSOA (lL.6ml) was added to the product from step (c) at 0°c
followed by c.HN03 (0.33ml, ca 0.05ml1/5 minutes) also at 0°c.
The mixture was stirred for 0.5 hour at 0°C and then for 0.5
hour at room temperature. Water/ice (1l00ml) was added and the
mixture extracted with ethyl acetate. The combined extracts
were evaporated in vacuo to give a yellow o0il which was
recrystallised from ethyl acetate to give the desired product as

a white powder (0.4g), mp 1&3-145°C.

(e) '{¥)-5-(&-Aminobenzyl)-1. 3-oxazolidin-2-one hydrochloride

A suspension of the product from step (d) (l.4g) and 10% w/w
Pd/C (0.14g) in a mixture of water (2lml), ethanol (28ml) and 2N
aqu., HCL (3.2ml) was hydrogenated for 2 hours vhen uptake
ceased. The mixture was filtered through Hyflo and the filtrate

evaporated in vaguo te give the desired product as a pale yellow
foam (1l.4g).

(£)

c.HCl (14.5ml) was added to a stirred solution of the product
from step (e) (l.4g) in water (8.5ml) at 0°C. A solution of
sodium nitrite (0.43g) in water (4.3ml) was added dropwise over
15 minutes at 0°C and the mixture stirred for 0.5 hour at T°C.
The mixture was then added dropwise to a stirred solution of tin
(II) chloride (6.8g) in c.HCL (12.4ml) at 0°C over 15 mirutes.

The mixture was brought to room temperature over 1 hour, then




h-

Preparation of (S)-N N-dinmethyl-2- [5-(2-o0xo-1.3-oxazolidin-
yl)-1 Hindol - 3-yl ] et hyl am ne (a) (S)-5-(4-Nitrobnzyl)-

REPLACEMENT SHEET

1, 3-i m dazol i di n-2. 4-di one Benzyl isocyanate (Al drich, g—nas
added to a sol ution of L- 4-ni trophenyl al ani ne (Al drich{ 4. %g)})ﬁﬂ? 997
pot assi um hydr oxi de (1.3g) in water (40m) at O C [The n'xT’ 4

was heated at 60-70[err]C for 2 hours, filtered and [.hé~Ftttate __ |
acidified with c.HO to give and offslwhite solid whichfwas filtered

of f, suspended in 2N aqu. HC1 (20m ) and refluxed for—2—hot+s-

The cooled mxture was diluted with water and filtered to give the
desired product as a white solid (5.60Q). (b) (S)-N.N-Di nethyl-2-
[5-(2-oxo-1, 3- OvaeeralpgllraQ:_eﬁ-_%il! ;rgg}or.]yl -elr.l_‘tsidue walsngﬁclenSuglliLe‘ggggranz 3%?‘1) ,

brought to pH 2.5 using 10N aqu. NaOH and the precipitated salts
filcered off.  4-Dimethylaminobutanal diethylacetal (Croatica
Chemica Acta 36, 103 (1964), 1.1g) followed by 'Amberlyst 15
ion exchange resin (Aldrich; 3.0g) was added to the filtrate and
the mixture _heated for 3 hours at 100°C, filtered and the
filtrate evaporated in vacuo. The residue was treated with hot
ethanol, filtered and the filtrate evaporated jin vacuo. The
residue was triturated with ethyl acetate, filtered and the
filtrate evaporated in vacuo. The residue was recrystallised
from ethanol to give the desired product as a pale yellow solid
(0.75g), mp 280-281°C. lH NMR and MS were consistent with the

proposed structure,

Synthetic Exaumple 22

(a) §}-5-(4-Nitrobe: «1.,3- dazolidin-2 4-dione

Benzyl isocyanate (Aldrich, 3.2g) was added to a solution of
L-4-nitrophenylalanine (Aldrich, 4.2g) and potassium hydroxide
(1.3g) in water (40ml) at 0. The mixture was heated at
60-70°C for 2 hours, filtered and the filtrate acidified with
c.HCl to give and off-white solid which was filtered off,
suspended in 2N aqu. HC1l (20ml) and refluxed for 2 hours. The
cooled mixture was diluted with water and filtered to give the

desired product as a white solid (5.6g).

(b)

indol-3-vllethylamine

By steps identical to steps (d) to (f) of Synthetic Example 1
and Synthetic Example 2 or steps (d) and (e) of Synthetic




By steps identical to steps (d) to (f) of Synthetic Exanpl|eREPLACEMENTISHEET |

Synthetic Exanple 2 or steps (d) and (e) of Synthetic
52 Exanple 1 and Synthetic Exanple 3 and steps (€

I 05 () pef 1887
Synthetic Exanple 4, the product fromstep (a) was convertfed t 4" P! 199

I ndol - 3-yl ] et hyl am ne. Synt hetic Exanﬁl%223

(S)-N,N—dinethyl-2-[5-(2-oxo-1,3-oxazolidin-4-y|nethy|)-|t

Example 1 and Synthetic Example 3 and steps (e) to (h) of
Synthetic Example 4, the product from step (2) was converted to
(S)-¥,N-dimethyl-2-{5-(2-0x%0-1,3-0oxazolidin-4-ylmethyl)-1H-
indol-3-yl}ethylamine,

Synthetic Example 23

ta) (S}-4-(&-Hydrazinobenzyl)-1, 3-oxazolidin-2-one hydrochloride

By steps analogous to steps (a) to (c) of Synthetic Example &6,

L-4-nitrophenylalanine was converted to (S)-4-(4-hydrazinocben- |

zyl)-1,3-o0xazolidin-2-one hydrochloride.

(b) SY-b-{&-{2-(3-cvano 1idene)hvdrazinolbenzyll}-1, 3-oxazoli-
dip-2-one

1M aqu. HC1 (4.0ml) was added to a solution of the product from
step (a) (2.4g) in water (35ml). 3-Cyanopropanzl diethylacetal
(Aldrich, 1.7g) was added at room temperature and the mixture
stirred for 2 hours. Further acetal (0.20g) was added and the

mixture stirred for another 20 minutes. The aqueous phase was

decanted from the resulting gum and extracted with ethyl
acetate. ' The extracts were combined with the gum and evaporated
in vacuo to give the desired product (2.5g).

(e)

A solution of the product from step (b) (2.5g) and polyphosphate
ester (20.0g) in chloroform (40ml) was refluxed for 20 -minutes.
Ice was added to the cooled mixture and the chloroform

evaporated ip vacuo. The remaining aqueous phase was extfacted



Preparation of (S-N)-N-dinethyl-2-[5-(2- oxo- L. 3- oxazol i di n- 4= i et

-l Hindol -3-yl | et hyl am ne (a) M?W PMF%J[ &HEET
(S)-4-(4-Hydrazi nobenzyl)-1. 3-oxazol i di n-2-one hydrochl ori d¢
steps anal ogous to steps (a) to (c) of Synthetic Exanple 6,
L- 4-ni trophenyl al ani ne was converted to (S)-4-(4-hydrazinpb

14 ApTYog7

zyl ) -1, 3-oxazol i di n-2-one hydrochl oride. 53 (b) ob
(S)-4-(4-[2-(3-cyanopropyl i dene) hydrazi no] benzyl ] - 1. 3- oxaz ok

di n- 2- one IMaqu. HO (4.0m) was added to a solution of the
product from step (a) (2.4g) in water (35m ). 3-Cyanopropanal

di et hyl acet al (Aldrich, 1.79g) was added at room tenperature and the
m xture st ivithdethyl gcetate @nd Rihet penbinedtexkr{drs2eyppovatedainieadcand t he

mxture stirred for anotherqecfrdl PHi&iRe e FANCOLEIRNGEE (1O8:) .

A suspension of the product from step (c¢) (1.3g) and 10% w/w
Pd/C (1.0g) in 30% w/w ethanolic dimethylamine (25ml) was
hydrogenated for 24 hours and filtered through Hyflo. Fresh
Pd/C (0.7g) and ethanolic dimethylamine (5ml) were added to the
filtrate and hydrogenation continued for a further 16 hours.
The mixture was £filtered through a silica column using
DCM/ECOH/NHaOH (40:8:1) as eluant to give the desired product as
a colourless foam (0.3g). Elemental znalysis and 1H NMR were -

consistent with the proposed structure.

Synthetic Examples 24 to 31

By methods analogous to those described in Synthetic Examples 1 to 23,
the following compounds of formula (I) were prepared. The NMR and
microanalysis for each compound were consistent with the proposed

structure.

24)  2-[5-(3-Methyl-2-oxoimidazolidin-4-ylmethyl)-1H-indol-3-yl}-
ethylamine maleate 0.73 hydrate, mp 94-98°C;

25) 2-[5-(3-Methyl-2-oxoimidazolidin-4-ylmethyl)-1H-indol-3-yl]-
N,N-dimethylethylamine maleate 0.95 hydrate (white lyopholate);

26) 2-{5-[2-(2,5-Dioxcimidazolidinyl)ethyl]-1H-indol-3-yl)ethylamine
hydrochloride hydrate, mp 83-85°C;

27) 2-{5-{2-(2,5-Dioxoimidazolindinyl)ethyl]}-1H-indol-3-yl)-N,N-
dimethylethylamine maleate hydrate (pale yellow lyopholate);



decanted fromthe resulting gumand extracted with ethyl  §§&§§§&@“’§H§5‘
extracts were conbined with the gum and evapor at ed I n Vagtr vamel
t he desired product (2.5q). (c)

(S) - 3-Cyanonet hyl - 5- (2- oxo-1. 3-o0xazol i di n-4-yl met hyl ) -1 Hi ndpl ¢ T4 APR?%F

= to—-grve

solution of the product fromstep (b) (2.5g) and pol yphosphate ESTET
(20.0g) in chloroform (40m ) was refluxed for 20 m nutes. lce was
added to the cooled mxture and the “chloroform ‘evaporated T h
vacuo. The remai ni ng aqueous phase was extracted

- 53

28) 5-1{2-(2,5-Dioxoimidazolidinyl)ethyl}-3-(l-methyl-4-piperidinyl)-
1H-indole hydrochloride, mp 320-322°C (dec);

29) 2-[5-(5-Methyl-2-oxoimidazolidin-4-ylethyl)-1H-indol-3-yl}
ethylamine maleate hydrate, mp 99°¢ (softens 88°C);

30) 5-{3-(4-Piperidyl)-1H-indol-5-ylmethyl]-2,4-imidazolidinedione
acetate 1.4 hydrate, mp 92-93° (softens 86°C); and

31) 2-[5-(1-Methyl-2-oxo-4-imidazolidinylmethyl)-1lH-indol-3-ylleth-
ylamine diacetate 2.75 hydrate (pale yellow lyophylate).

G CAL FQ ION FEXAMPLES

In the following Examples, the "active ingredient" may be auy compound
of formula (I) and/or a physioclogically acceptable salt, solvate, or
physiologically functional derivative thereof.

¢h) b fo ations

(1) Cral
Mg/tsblet
A B (o}
Active ingredient 25 . 25 25
Avicel 13 - 7
Lactose ' 78 &7 -
Starch (maize) - ' 9 -

Starch (pregelatinised,
RFIS) - - 32
Sodium starch
glycollate 5 - -
Povidone

Magnesium stearate 1 1 1

125 85 65



with ethyl acetate and the conbined extracts evaporated in vagliQ..
give the desired product as a pale yellow oil (1.89). (d) REPLACEMtEﬂT SHEET 1
(S)-N. NDi net hyl - 2-f5-(2-o0xo-1. 3-oxazol i din-4-yl methyl) -1 H
i ndol -3-yl] ethyl ami ne A suspension of the product frqm|stg AER 1997
(1.3g) and 10% w w Pd/C (1.Qg) in 30% w w et hanolic di mgt hyl am ne
(25m ) was hydr ogenated for 24 hours and filtered thriough Hyfl o.
Fresh Pd/ C (0. 7g) and ethanolic di.ngdhyl am ne (5m) vvere';_,_ggggd_t.,o_l.,b.e.,_m
filtrate and hydrogenation continued for a further 16 hours. The

m xture was filtered through a silica colum usi ng

DCM Et OH/ NH40H (40: 8: 1) as eluant to give the desired product as a
colourless foam (0.3g). Elenmental analysis and [err]H NVR were

consi stent wiiy t bdblgnggdsed structure.

Mg/tsblet

D E
Active ingredient 25 25
Avicel 10 -
Lactose - 36
Mannitol 51 57
Sucrose ' - 3
Acacia -
Povidone 3 -
Magnesium stearate 1 1

90 125

Formulations A to E may be prepared by wet granulation of the first
six ingredients with the povidone, followed by addition of the -

magnesium stearate and compression.

(1i1) Buccal
Mg/tablet
Active ingredient 25
Hydroxypropylmethyl
cellulose (HPFMC) 25
Polycarbophil 39
Magnesium stearate 1
90

The formulation may be prepared by direct compression of the admixed

ingredients.



Synt hetic Exanples 24 to 31. By nmet hods anal ogous to tho Mﬁ\ne
Synthetic Exanples 1 to 23, the follow ng conpounds of fornﬁglg-!&{E SHEET
prepared. The MVR and mcroanal ysis for each conpound werle con3| st ent
with the proposed structure. 24) 4 APR 1997
2-[ 5- (3- Met hyl - 2- oxoi m dazol i di n-4-yl met hyl ) -1 H i ndol - 3-yl ]
ethylam ne naleate 0.75 hydrate, np 94-98[err]C, 25)
2-[5-(3-Met hyl - 2- oxoi mi dazol i di n-4-yl reséy ) -1 H i ndol - 3-yl

N, N- di met hyl et hyl am ne nmal eate 0.95 hydrate (white | yophol ate); 26)
2-(5-[2-(2,5-Di oxoi m dazolidinyl)ethyl]-IHindol-3-yl)ethyl am ne
hydr ochl ori de hydrate, np 83-85[err]C, 27)

2-(5-[2-(2,5-D oxoi midazol i ndi nyl)ethyl]-1Hindol-3-yl)-N, N

di met hyl et K§) ancaesuls Eommulagiansi o (pale yel | ow | yophol ate):

(i) Powder
Mg/capsule
E (€]
Active .i.ngredient 25 25
Avicel , 45 -
Lactose 153 -
Starch (1500 NF) - 117
Sodium starch
glycollate - 6
Magnesium stearate 2 2
225 150

Formulations F and G may be prepared by admixing the ingredients and
£illing two-part hard gelatin capsules with the resulting mixture.

(11) 1dquid £3i11

Mg/capsule
)| ' i
Active ingredient 25 25
Macrogol 4000 BP - 200 -
Lecithin - " 100
Arachis oil - 100
225 225

Formulation H may be prepared by melting the Macrogol 4000 BP,
dispersing the active ingredient in the melt and filling two-part hard
gelatin capsules therewith. Formulation I may be prepared by
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54 - 28) *. arof ADEMENT SHEET

-[2- (2. 5-Di oxoi m dazolidinyl)ethyl]-3-(1-nethyl-4-piperidi Py’l

H i ndol e hydrochl oride, np 320-322[err]C (dec); 29) 2-

5- (5- Met hyl - 2- oxoi mi dazol i di n-4-yl ethyl)-1Hindol -3-yl)

mal eate hydrate, np 99 C (softens 88C);

ei( Hyp‘ggdl‘%ge?

|—|—m 1

- 57 - L

dispersing the active ingredient in ' the lecithin and arachis oil and

filling soft, elastic gelatin capsules with the dispersion.

(iii) Controlled release

Mg/capsule
Active ingredient 25
Avicel 123
lLactose 62
Triethylcitrate 3
Ethyl cellulose 12
225

The formulation may be prepared by mixing and extruding the first four
ingredients and spheronising and drying the extrudate. The dried

pellets are coated with ethyl cellulose as a release controlling

membrane and filled into two-part, hard gelatin capsules.

(3) Intravenous i ction fo atio

§ by weight
Active ingredient 2%
Hydrochloric acid )-  q.s. to pH 7
Citrate buffer )
Water for Injectioms to 100%

The active ingredient is taken up in the citrate buffer and sufficient
hydrochloric acid added to affect solution and adjust the
The resulting solution is made up to volume and filtered through a
which are sealed and

pH to 7.

sterile glass vials

micropore filter into

oversealed.



30) 5-[3-(4-Piperidyl)-1Hi ndol -5-yl nethyl]-2, 4- |n1dazolldrncu|
acetate 1.4 hydrate, np 92-93[err]C (softens 86[err]C3 and; 8%MENT SHEET
5- (I -ethyl - 2-ox0-4-im dazolidi nyl met hyl) -1 Hindol - 3-yl ] et h- yt-am ne

di acetate 2.75 hydrate (pale yellow | yophyl ate). PHARNACEJTICAPL ADR 1997
FORMULATI ON EXAMPLES I n the follow ng Exanples, the "actiye |ngred|ent"

may be any conpound of formula (1) and/or a physiol ogically}act&ptabl e

salt, solvate, or physiologically functioggpl. derivative thq eofm" (1)
Tabl et fornulatlons (1) O al i '
My/ t abl et A C
Active ingredient 25 25 25

(4) Intranasal formulation

$ by weipght

Active ingredient 0.5%

Hydrochloric acid )

Citrate buffer ) q.s. to pH 7

Methyl hydroxybenzoate 0.2%

Propyl hydroxybenzoate 0.02%

Water for Injections to 100%

The active ingredient is taken up in a mixture of the hydroxybenzoates
‘and citrate buffer and sufficient hydrochloric acid added to affect
solution and adjust the pH to 7. The resulting solution is made up to
volume and filtered through a micropore filter into sterile glass -

vials which are sealed and oversealed.

(s) Intramuscular injection formulation

Active ingredient 0.05 g
Benzyl alcohol .10 g
Glycofurcl 75 : 1.45 g
Water for Injections q.s. to 3.00 ml

The active ingredient is dissolved in the glycofurol. The benzyl
alcohol is added and dissolved and water added to 3 ml. The mixture

is filtered through a micropore filter into sterile glass vials which
are sealed and oversealed.

(6) Syrup formulation

Active ingredient 0.05 g

Sorbitol sclution 1.50 g

Glycerol ) 1.00 g

Sodium benzoate 0.005 g

Flavour 0.0125 ml



Avi cel 13 - REPLAGEMERE SHEET |
78 47 - Starch (naize) HEET

9 - Starch (pregel atini sed, NFI 5) . -

- 32 Sodium starch glycoll ate 4 4 APR 1397

- - Povi done 3 3

Magnesi um st ear at e 1 - 59 - 1 1

125 85 65

The sodium benzoate is dissolved in a portion of the purified water
and the sorbitol solution added. The active ingredient is added and
dissolved. The resulting solution is mixed with the glycerol and made

up to the required volume with purified water.

(7) Suppository formulation

suppositorv

Active ingredient (63um)>* 50
Hard Fat, BP (Witepsol HL5 - Dynamit NoBel) 1950
' 2000

* The active ingredient is used as a powder wherein at least 90% of

the particles are of 63um diameter or less.

One-fifth of the Witepsol Hl3 is melted in a steam-jacketed pan at
45°C maximum. The active ingredient is sifted through a 200um sieve
and mixed with the molten base wusing a Silverson mixer fitted with a
cutting head until a smooth dispersion is achieved. Maintaining the
mixture at 45°C, the remaining Witepsol H15 is added to the suspension
which is stirred to ensure a homogenous mix. The entire suspension is
then passed through a 250um stainless steel screen and, with
* continuous stirring, allowed to cool to 40°C. Ar a temperature of
38-40°c, 2.0g.aliquots of the mixture are filled into suitable plastic
moulds and the suppositofies allowed to cool to room temperature.

(8) egsa [») ation

Mg/pessary
Active ingredient (63um) 50
Anhydrous dextrose 470
Potato starch 473
Magnesium stearate 473

1000



r————
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- 55 (ii) Sublingual REPLAZEAERD!
D Active ingredient 25 5 ' VeRp §gEET
10 Lactose - nj t
51 57 Sucrose % AﬁR 1897
3 Acaci a - i
3 ' - Magnesi um st ear ate 1
1 - 60 -

The above ingredients are mixed directly and pessaries prepared by

compression of the resulting mixture.
BIOLOGICAL ASSAY

The compounds of formula (I) prepared in Synthetic Examples 1 to 17
were each tested for their activity as agonists for the "5-HT.-like"

1
receptor mediating smooth muscle contraction by the following method.

Right and left lateral saphenous veins were obtained from male New
;ealand White rabbits (2.4-2.7 kg) which had been killed by
intravenous injection of pentobarbitone sodium (60 mg/kg). Ring
segments (3-5 mm wide) prepared from each vessel were suspended
between two wire hooks and immeresed in 20 ml organ baths containing
Krebs’' solution (pH 7.4) of the following composition (mi): NaCl
118.41, NaHCO3 25.00, KCl1 4.75, KHzl’O4 1.19, ¥gso, 1.19, glucose 11.10
and CaCl2 2.50, Cocaine (30uM) was present in the Krebs’ solution
throughout the experiment to prevent the uptake of amines by
sympathetic neurcnes. The Krebs‘ solution was maintained at 37°C. and
continually gassed with 95% oxygen/5% carbon dioxide. Increases in
tissue isometric force were measured using Grass FT03C force

displacement transducers and recorded on a Gould BD-212 pen recorder.

A force of 1.0g was applied to each preparation and re-established
twice during a subsequent pericd of 30 minutes. During this period,
tissues were exposed to pargyline (500psM) to irreversibly inhibit
monoamine oxidase and to phenoxybenzamine (0.1luM) to inactivate
al-adrenoceptors. At the end of the 30 minutes, the inhibitors were
removed by several changes of the organ bath Krebs’ solution.

Agonist activity was assessed by cumulative additions of the test
compound, its concentration being increased im 0.5 1eg10 unit
increments until further additions caused no further change in tissue
force. In each experiment, the activicy of the test compound was

compared to the activity of 5-HT. Activity was expressed in terms of



90 125 Formulations Ato E may be prepared by wet;

granul ation of the first six ingredients wth the povidone, foll opned.. T
by addition of the nmagnesium stearate and conpressi on. (rii) %u ca{ B
My/tabl et  Active ingredient _ 25 _ & APp 15¢
Hydr oxypr opyl net hyl cel | ul ose (HPMD) ____!25~~-\‘
Pol ycar bophi | 39 Magnesi um st ear atje

1 - 61 - 90  The formul afi"mhm\
be prepared by direct conpression of the adm xed .

the p[ASO} (-loglo[ﬂ], where M is the molar concentration of agonist
required to produce half the maximum effect). The results obtained

for the compounds of Synthetic Examples 2/3 and 4/5 are shown in Table

1.

Table 1
Example Activity
alagol
2/3 7.0
4/5 6.3

TOX DATA

The hydrschloride salt of the compound of Synthetic Examples 2/3 was
administered orally by ga?age to Wistar rats as a solution in
distilled water at dosages of 25, 100 and 200mg/kg base and to Beagle
dogs at dosages of 0.25, 0.50, 1.0 and 2.0mg/kg base once a day for 14
days. In a separate dog study over 30 days, the dosage of the free
base was increased from Zmg/kg on Day 1 to 100mg/kg on Day 30. The
free base was also administered orally to cynomolgus monkeys at a
~dosage of 50mg/kg once a day for 15 days.

No evidence of toxicity was observed in any of the aforementioned

studies at any of the dosages used.



I ngredi ents.

REPLACENMENT SHEET -56- | REPLAGEMEAGSBHEET
formul ati ons (1) Powder

14 APR 1997
- 82 -
CLAZMS
1. A compound of formula (I)
H
N
VV. (1)

wherein
n is an integer of from 0 to 3;

W is a group of formula (i), (ii), or (iii)

’ v v
TV X N—
(1) ' (11) (111)
wherein R is hydrecgen or cl-& alkyl, X is -0-, -S§-, -NH-, ox

-CHZ-, Y is oxygen or sulphur and the chiral centre * in formula
(1) or (ii) is in its (8) or (R) form or is a mixture thereof iz

any propoertions; and

Z is a group of formula (iv), (V) , OT (vi)

This Sheet Has Been R,

T T

THIS SHEET HAS BEEN
REPLACED




E G Active ingredient 25 F?EPLA E:Méﬁ
G E&{EET

Avi cel - 45 Lactose _
Starch (1500 NF) - 117 Sod}upn starch
gl ycol | ate _ 6 Magnesi um st paf atfes APR 1897
2 2 225 '
150 Fornmul ati ons F and G nay be prepared by adm xi ng the ingredients and
filling two-part bard gelatin capsules V\nththeresultmgm e, (ii)
Liquid fill My/ capsul e
63
~ CH,CH,NR'R ——/_—\ NR® NR3
(iv) (v) (vi)

vherein Rl and R2 are independently selected from hydrogen =znd

C‘.L- " alkyl and R3 is hydrogen or C alkyl

and salts, solvates and physiologically functional derivatives

thereof.
2. A compound of form.ula {1) as shown in Claim 1, wherein
ais 1, or
W is a group of formula (i), or
Z is a group of formula (iv) or (vi),

and physiologically acceptable salts, solvates and
physiologically functional derivatives thereof.

3. A compound of formula (I) as shown in Claim 1, wherein
nis 1,

W is a group of formula (i) wherein R is hydrogen, X is -0- and
Y is oxygen, and

Z is a group of formula (iv) or (vi) wherein Rl - R2 = hydrogen
or methyl,

This Sheet Has Been Repl

\\II\lI\ ) |||\\ RN L [||]

THIS SHEET HAS BEEN
REPLACED




H I Active ingredient ‘E5REPL/~\CFMENT 51 ,:tfn
25 Macrogol 4000 BP 200 ]
- 100 Arachis oil -
Formul ati on H may be prepared by Elti ng the Macrogol 4000 BP, ' |
the active ingredient in the nelt d filling two-part hardjjgelatin
capsul es therewth. Formulation | may be prepared b
and thysiologically acceptable salts, soivates and

b |
L]

\\
0y,

onysiologically functionmal derivatives thereof.

A compound of formula (I) as claimed in Claim 1, which compound

is

N,N-dimethyl-2-{5-(2-0x0-1,3-0oxazolidin-4-ylmethyl)-1H-indoli-3-
yl)echylamine or

3-(l-methyl-4-piperidyl)-5-(2-ox0-1,3-oxazolidin-4-vimethyl)-1:-
indole

(S) or (R)

proportions, or 2 physiologically acceptable

in either its form or as a mixture thereof in anv
salts, solvacte, or

physiclogically functional derivactive thereof.

A compound of formula (I) as claimed in Clazim 4, which compound
is (S)-N,N-dimethyl-2-[S5-(2-ox0-1,3-0xazolidin-4-ylmethyl) - 1E-
indol-3-yl]lethylamine or a physioclogically acceptable

solvate, or physiologically functional derivative thereof.

salc,

A compound of formula (I) as claimed in any of Glaims 1 to 5, or
a physioclogically acceptable salt,

functional derivative thereof
peutic agent.

1

solvate, or physioclogicallr
for use as a thera-

A compound of formula (I) as claimed in any of Claims 1 to 5, o
a physiologically acceptable salt, solvate, or physiologically
functional derivative thereof, for wuse in the prophylaxis or

treatment of a clinical condition for which a "5-HT,-ilke"

receptor agonist is indicated.

A compound of formula (I) as claimed in any of Claims 1 to 3, or

a physiologically acceptable salt, solvate, or physiolegically

functional derivative thereocf, for wuse in the prophylaxis or

treatment of migraine.

e e

i ==



- 57 I di spersing the active ingredifegits

lecithin and arachis oil and filling soft, elastic gel gti nf '.""Slﬂn.gé’%'r WJF‘-T
t he di spersion. (iii) Controlled rel ease 4

My/ capsuke  Active ingredient b5 | Avh & ehPR 1397
123 Lact ose 62 Triethyl ¢citrate

3 Ethyl cellul ose 12 ;

225 65 {

9, Use of a compound of formula (I) as claimed in any of Claims I =9

th

, or a physiologically acceptable salt, solvata, cr
physiologically functional derivative thereof, in the manufaczure
of a medicament f£or the prophylaxis or treatment of 2 clinical

condition for which a “S-Hrl-like“ receptor agonist is indicatad.

10. ‘Use of a compound of formula (I) as claimed in any of Claims 1 <o
5, oxr a physiologically acceptable salt, solvate, or
physiologically functional derivative thereof, in the manufaczure

of 2 medicament for the prophylaxis or treatment of migraine.

11. A method for the prophylaxis or treatment of a clinical condiction
in 2 mammal which comprises the administration To said mammal oI
a therapeutically effective amount of a compound of formula (I)
as claimed in any of Claims 1 to 5 or of a physiologically
acceptable salt, solvate, or physiologically functional

derivative thereof.

12. A method as claimed in Claim 11 for the prophylaxis or treatment -
of a clinical condition for which a “S-HTl-like“ receptor agonist

is indicated.

13. A method as claimed in Claim 12 for the prophylaxis or <rreatment

of migraine.

14, A method as claimed in any of Claims 1l to 13 wherein said mammal

is a humman.

15. A medicament comprising a compound of formula (I) as claimed in
any of Claims 1 to 5 or a physiologically acceptable saleg,
solvate, or physiologically functional derivatcive thereof, a
pharmaceutrically acceptable carrier and, optiomally, one or .more

other physioclogically active agents,

e e e

as Been Replaced

L e

REPLACED




The fornul ation nmay be prepared by m xing and extruding the ffi pgti £ ——
I ngredi ents and spheronising and drying the extrudate. he...dr. '
pellets are coated with ethyl cellul ose as a rel ease controllling nbrané

and filled into two-part, hard gelatin capsul es. (3) Intrav ndﬂg APR 1997
injection fornulation 2
wei ght: . Active ingredient ‘ - 2@6kwb
) gs to pH 7 Citrate buffer ) Water for |
to 100% The active ingredient rs® aken up in the citrate buffer an
sufficient hydrochloric acid added to affect solution and adjust the pHto
7. The resulting solution is made up to volune and filtered through a

rochl ori ¢ aci

16. A medicament as claimed in Claim 15 which is in <the form of a

tabiet or capsule.

17. A process for the preparation of a compound of formula (I)

(1)

W
NG
| (CH,) .

wherein
n is an integer of from 0 to 3;

W is a group of formula (i), {ii), or (iii)

X RN
L 4
O
(L) (i) (iii)
wherein R is hydrogen or C‘l.-lt. alkyl, X is -0-, -S-, -NH-, or

-CHZ-, Y is oxygen or sulphur and the chiral centre * in fomu]..a
(i) or (ii) is im its (S) or (R) form or is a mixture thereof in

any proportions; and

Z is a group of formula {iv), (v), or {vi)

BN

eet Has Been Replaced

Ay TN

THIS SHEET HAS BEEN
REPLACED




m cropore filter into sterile glass vials which are sealed &
- 58 - (4) Intranasal fornulation J

% by wei ght Active ingredient (D.' 'o —
14 APR 1997

67 S

152 __//—\ 3 3
~CH,CH,NR 'R NR NR

(iv) : v (vi)

wherein Rl and R2 are independently selected from hydrogen and

1 4 alkyl and R3 is hydrogen or C alkyl

vhich comprises

(a) 1in the case where Z is a group of formula (iv), reacting a

compouﬁd of formula (II)

NHNH2

W - (1)
N
(CH,),

wherein n and W are as hereinbefore defined, with a compound

of formula (III)

H |
/l\/\/ L -
0% |

or a carbonyl-protected form thereof, wherein L 'is =z

suitable leaving group or protected amino group which may be

This Sheet Has Been
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Hydrochloric acid ) Citrate buffer ) g. Sj*

2 el
Met hyl hydr oxybenzoat e 0. 2% Propyl hyd (ﬂﬁﬁhéﬁ&fﬁﬁﬁ'é SHEET
0. 02% Water for Injections to 100% Tha t=-e
ingredient is taken up in a mxture of the hydroxybenzoates %c@g 1
buffer and sufficient hydrochloric acid added to affect sol u dblj“(?Zt
the pHto 7. The resulting solution is @é&de up to volanme and fn tered
through a mcropore filter into sterile glass vials which arge seal ed and
over seal ed. (5) Intranmuscul ar injection formnulation Act i Ve TIOTEd et
0. 05 g Benzyl al cohol 0.10 g Gycofurol 75

1.45 g Vater for | rﬂa%@&%&'asm §ﬂ_g§'tot9n ami.ng"gQ‘Qulwor is -NRlRZ wherein Rl

9
and R™ are as herainbefore defined;

(b) in the case where Z is a group of formula (v), reacting a

compound of formula (XXXI)

- (XXXI)
w

™~
(CH,),

wherein n and W are as hereinbefore defined, with a compound
of formula (XEVIII)

O ' NRS (XXVIII)

wherein Rs is as hereinbefore defined, and

(¢) 'in the case where Z is a group of formlﬁ (vi), reducing a
compound of formula (I) wherein n and W are as hereinbefore
defined and Z is a group of formula (v) or, in the case
wherea W is a group of formula (i) or (ii), reacting a
compound of formula (XV)

| H
H(RIN | N

HX : -

(CH,),, .

-—__\

——————

s i i
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The active ingredient is dissolved in the glycofurol. fﬁiﬁg;gﬁﬁﬁmﬁ auE
4 mxture 1S ..

al cohol is added and di ssol ved and water added to 3 nl. Thé ure |
filtered through a mcropore filter into sterile glass vials vvh&gh %Eie1997
seal ed and over seal ed. (6) Syrup formulation Active ingrddierft A
0.05 g Sorbitol solution 1.50 g dycerol  ——— !
1.00 g Sodi um benzoate 0. 005 g Fl avour
0.0125 m
‘69
or (XXV)
H
HX N
(XXV)
H(R)N |
CH
( 2)n 4

wherein n, R and X are as hereinbefore defined and Z is =

group of formula (vi), with a compound of formula (VII)

-

Y=C

(VII)

Nt

wherein Y is as hereinbefore defined and L and L’, which may

be the same or different, are suitable leaving groups,

and optiocnally couverting the compound of formula (I) so
formed to a éorrespouding salt, solvate, or physiologically

functicnal derivative.
18. A method of preparing a medicament which comprises

(a) preparing a compound of formula (I) or a physiologically
acceptable salt, solvate, or physiologically £functional

derivative thereof by a process as claimed in Claim 17; and

(b) admixing the product from step (a) with a pharmaceutically
acceptable carrier and, optionally, one or more other

physiologically active agents.

R, AR T Th”ﬁ‘“ﬁ“l}f ||| ||i°i|d |
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- 59 - The sodi um benzoate is dissolved in a portion ioﬁ{rf)h‘é(:%m Pé’ﬁﬁ
wat er and the sorbitol solution added. The active i ngre‘x:ll Ent 1 s added :
and dissolved. The resulting solution is mixed with the g ycef dl f‘é’@ﬂﬂ%de-
up to the required volume with purified water. (7) Suppgos tory
formul ati on I\/g/supp05|torv
Active ingredient (63[err]m* 50 Hard Fat, BP
(Wtepsol H15 - Dynamit NoBel) 1950
2000 .

70

19. A method as claimed in Claim 18 which comprises an additional
step (c) wherein the admixture from step (b) is formed inte a
tablet or capsule,

This Sheet Has Been Replace
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* The active ingredient is used as a powder wherein at |east fgﬁﬁgﬁﬁ‘cEMEWes-- ET
particles are of 63[err]mdianeter or |ess. One-fifth of tlie :
is nelted in a steamjacketed pan at 45[err]C nmaxi num The agtifvef 4 APR 1907 |
ingredient is sifted through a 200[err]msieve and m xed with fhe rmlgt*%rinl*
base using a Silverson mxer fitted with a cutting head untif a's
di spersion is. achieved. Mintaining tt}@ m xture at 45 C, the_remaining
Wtepsol H15 is added to the suspension which is stirred to ensur
honbgenous m x. The entire suspensiggsinsA&Jpen passed through a
250[err]m stainless steel screen and, Wi th continuous stirring,
allowed to cool to ADHEBAPWTIS WESiBeCYLL 4€ LOMPOUWNS- 40 C, 2. Oy aliquots of the
m xture are filled into suitable plastic noulds and the suppositories

al I owed 3 &950 lrcq i%\(/)engi i cér}:eferrx%g & tgrg r'n?o éBQf E’,%%,ﬁ%‘r(ﬁ, v]:/f%{‘ rruh L 9 eger of from
My/ pessa LT Ve g edienl . r‘i o E'%b af‘;y DUS Xtrose
470 Pot ab & é;t is,  8roup o omlula?‘x J(it), 0 (‘T:il), n R is hydrogen or'C,, alkyt, X is -O- ,-8<-

-'or -CH,-, Y is oxygen or sulphur and the chiral centre (*) in formula (i) or (i) is in its (S) or
(R) form or is a mixture thereof in any proportions; and Z is a group of formula (iv), (v) or (vi),
wherein R' and R? are independently selected from hydrogen and C, alkyl and R® is hydrogen or
C,., alkyl; and their salts, solvates and physiologically functional derivatives, with processes for their
preparation, with medicaments containing them and their use as therapeutic agents, particularly in

the prophylaxis and treatment of migraine.

\hv
ug

- H
N
W V4 °

~
(CHZ)n Z

Y Y
ﬁ—- NR ﬁ— X . N—
X \)-—' RN '
i _ ii 111
| —c;t~1?_m-12m=a1 RZ —CNR3 O NRS
iv v w1  This Sheet Has Beep
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gnesi um stearate : 473
10Q0. , - 60 - Hre—above
[ ngredl ents ate m xed directl y and pessari es prepared by C)%AQEMENB]‘SHEEE
resul ting m xture.

.62 0 7 FEB 1338

A compound of formula (1)

wherein
n is an integar of from 0 ¢ 3;

W is a group of formula (1), (ii), or (i3i)

Y

wherein R is hydrogen or Ci4alkyl, X is -O-, -S-, -NH-, or -CHz~, Y is oxygen or sulphur acd
the chiral centre * in formula (i) or (ii) is in its (S) or (R) form or is a mixture thereof in any

proportions; and

Z is a group of formula (iv), (v), or (¥i)

| -CHZCHZNR1R2 —/_\ NR- —CNRS
- __/

(iv) (v) (vi)

wherein R! and R2 are independently selected from hydrogen and Cq.4alky! and R3 is
hydrogen or Cy_4alkyl;

HIIIIIi AR VR Th‘ \ii\l\\\li“““\lﬁﬁ“rd




Bl OLOd CAL ASSAY The conpounds of formula (1) prepared in Synttett+c .
Exanpl.es 1. to 17 were each tested for their activity as agq RERLACEMENT HGHEET
"S5-HT[err]-1ike" receptor nediating snmooth nuscle contracti ¢n fby—tte

fol |l owi ng net hod. Right and left |ateral saphenous veins Jerle (pzt Ptgqggg
frommal e New Zeal and White rabbits (ﬁ 4-2.7 kg) which Rad een
killed by intravenous injection of pe ?obarbi tone sodi ufh 60— kgy
Ri ng segnents (3-5 mm wi de) prepared from each vessel were Eus’?}"e‘nded

bet ween two wire hooks angd i resed in 20 m organ baths c

sol ution (6ﬁd75%)“"?’8?&3?‘PfgW%ﬁsef‘fnfgnfé’aﬁﬁdgw%w thereA®) :  NaCl 118. 41,
NaHCO err] 25.00, KC1 4.75, KHerr]PJerr] 1.19, MgSOerr] 1.19, glucose
11.10 and CaCl[err] 2.50. @ Cocaine (3Cerr]M was present in the Krebs’
sol ution t hrfeughdutomppwpd cfdpuis Mewshowron Oim\ienbersinhe upt ake of  ani nes
by synpathetic neurones. The Krebs' solution was nmaintained at 37 C and
continually gassed with 95% oxygen/ 5% carbon dioxide. Increases in
tissue isomEknjmd force were neasured using Gass FTO3C force

di spl acenent_transducers and recorded on a Gould BD- 212 pen recorder..
W 1s a group of formula (i}, and

Z 15 a group of formula {(iv) or (1),

and physiologically acceptabie salts, solvates and physiologically functional derivatives

thereof.

3. A compound of formula (I} as shown in Claim !, wherein

nis 1,

W is a group of formula (i) wherein R is hydrogen, X is -O- and

Y is oxygen, and

Z is a group of formula (iv) or (vi) wherein R! - R2 - hydrogen or methyl,

and physiologically acceptable salts, solvates and physiologically functional derivatives
thereof.

4. A compound of formula (I) as claimed in Claim 1, which compound s
N,N-dimethyl-2-[5-(2-0x0-1,3-0xazolidin-4-yimethyl)-1 H-indol-3-yl]ethylamine or
31-methyl-4-piperidyl)-5-(2-0x0-1,3-0xazolidin-4-ylmethyl)- 1 H-indole

in either its (S) or (R) form or as a mixture thereof in any proportions, or a physiologically

acceptable salt, solvate, or physiologically functionai derivative thereof.

5. A compound of formula (I) as claimed in Claim 4, which compound is (S)-N,N-
dimethyl-2-[5-(2-0x0-1,3-0xazolidin-4-yImethyl)- 1 H indol-3-yl]ethylamine or 2
physiologically acceptable salt, solvate, or physiologically functional derivative thereof.
—
o
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A force.of 1.0y was applied to each preparation and re-estgbgj
e ST

during a subsequent period of 30 mnutes. During this perig

exposed to pargyline (500[err]M to irreversibly inhibit nminda rBO
and to phenoxybenzam ne (0.1[err]M to inactivate a -adrengcegpt

ne oxi daseé

Y sFER199mhe

anges of

end of the 30 mnutes, the inhibitors weﬁg renoved by sevelall—ch
the organ bath Krebs' sol ution. Agoni ST activity was assgssed
currul ative additions of the rest conpound, its concentraten

by
hei na

increased in 0.5 log[err] unit increments until further addi

itions

caused no further change in tissue force. In each experinent, the activity

of the test COW@H@W%&W%&%@ 18- @%by S ¥aldticRi-Hl im L Mk IS

expressed in ter
yllethylamine or a physiologically acceptable salt thereof.
7.

acseptable salt, solvate, or physiologically functional derivative thereof, for use as a

therapeutic agent.

A compound of formuia (T as claimed in any of Claims ! to 3, or a physiologically

8. A compound of forriula () as claimed in any of Claims 1 to 6, or a physiclogically

acceptable salt, solvate, or physiologically functional derivative thereof, for use in the

prophylaxis or treatment of a clinical condition for which a “S-HT)-like” receptor agonist is

indicated.

9. A compound of formula (I} as claimed in any of Claims 1 to &, or a physiolegically

acceptable salt, solvate, or physiologically functional derivative thereof, for use in the

prophylaxis or treatment of migraine,

10.  Use of a compound of formula (I) as claimed in any of Claims 1 to 6, ora

physiologically acceptable salt, solvate, or physiologically functional derivative thereof, in the

manufacture of a medicament for the prophylaxis or treatment of a clinical condition for

which a *5-HT -like” receptor agonist is indicated.

11.  Use of a compound of formula (I) as claimed in any of Claims 1 to 6, or 2

physiologically acceptable salt, solvate, or physiotogically functional derivative thereof, in the

manufacture of a medicament for the prophylaxis or treatment of migraine.

12. A medicament comprising a compound of formula (I) as claimed in any of Claims 1 to

6 or a physiologically acceptable salt, solvate, or physiologically functional derivative thereof,

a pharraceutically acceptable carrier and, optiondlly, one or more other physiologically active

agents.

—
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- 61 -
of agoni st .

obtai ned for the conpounds of Synthetic Exanples 2/3 and 4/5fafe sﬁd’@ "%8

Tabl e 1.
Activity
4/ 5

the p(Alerr], (-log[err](M, where Mis the nolar f
required to produce hal f the maxi mum effect). Thejr sults

Table 1

213 - 65~ 7
6.3 TOXI CI TY DATA
i3 A medlcament as claimed in Claim 12 which is in the form of a tablel or capsule.

LI

wherein

n is an integer of from 0 t0 3;

W is a group of formula (i), (ii), or (iii)
X . RN

(1) . (i) (L1id)
wherein R is hydrogen or Cy_salkyl, X is -O-, -S-, -NH-, or -CHy-, Y is oxygen or sulphur and
the chiral centre * in formula (3) or (ii} is in its (S) or (R) form or is 2 mixture thereof in any

proportions; and

Z 1s a group of formula (iv), (v), or (vi)

(i) : (v) (vi)

)N BV L ThHISIIiIH!IfIlHBmHR! i e

REPLACED



of 0.25, 0.50, 1.0 and 2.0ng/ kg base once a day for 14 days. |n
dog study over 30 days, the dosage of thef&Tee base was increpst
2ng/ kg on Day 1 to 100ng/ kg on Day 30. The free base was
adm ni stered orally to cynonol gus nonkeys at a dosage of 50ny
for 15 days. whemin Khaod &3 o indepenuixntlyi seiected fumnlisémoyerhnd I€; aiyyiahd RhE
?ggrerrentiong}gidmsée%%ire?_%l;any of the dosages used.

which comprises

(a) in the case where Z is a group of formula {iv), reacting a compound of formula (1)
NHNH2

W

~
(CHy),

-

wherein n and W are as hqréinbefore defined, with a compound of formula (TIT)

p L (111

ot a carbonyl-protected form thereof, wherein L 1s a suitable leaving group or protected amino
group which may be converted in situ to an amino group or is -NR1R2 wherein R1 and R2 are

as hereinbefore defined;

(b) ' in the case where Z is a group of formula (v), reacting a compound of formula (X3CT)

H
N

W . (BXXT)
™~
(CH,,)_

wherein n and W are as hereinbefore defined, with a compound of formula (XXVII)

e i e

L | Th\\|i\|“\iii““\|\|\\||‘
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CLAI M5 1. A compound of formula (1)

H [err] wherein n is an integar of fl @EPOACERIENT BWEET
is a group of formula (|) (ii), or (iii)

0 7 FER 1398

O ‘———-\/—DNRS (EVIII)

wherein R3 is as hereinbefore defined, and

{c}  inthe case where Z is a group of formula ('n), reducing a compound of formula (T)
wherein n and W are as hereinbefore defined and Z is a group of formula (¥) or. in the case

where W is a-group of formula (i) or (ii), reactinga compeund of formula (XV)

HR)N
HX \/K (&
(CH
or (XXV)
| H
H)f( o N
H(R)N ' | / V)

wherein n, R and X are as hereinbefore defined and Z is a group of formula (vx) with 2
compound of formula (VII)

— et Hlas Been Replaced
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[err] wherein Ris hydrogen or CJerr]-[err]lalkyl, Xis -0-,
-CH err]-,.Y is oxygen or sul phur and the chiral centre * in
(ii) isinits (S) or (R formor is a mxture thereof i
and Zis agroup of formula (iv), (v), or (vi)

[err] wherein R err] and Rl err] are indggendently selected|fr
and Cerr]alkyl and Rl err] is hydrogen or (ferr]alkyl;

{ViI

.

whezein Y is as hereinbefore defined and U and L', which may be the same or diffsrent, are

suitable leaving groups,

and optionally converting the compound of formula (I) so formed to a corresponding salt,
solvate, or physiologically functional derivative.

15. A method of preparing a medicament which comprises

(a)  preparing a compound of formula (1) or a physiologically acceptable salt, solvate; or
physiologically functional derivative thereof by a process as claimed in Claim 14; and

(b)  admixing the product from step (a) with a:pharamceutically acceptable carrier and,
optionally, one or more other physiologically active agents.

16. A method as claimed in Claim 15 which ¢omprises an additional step (¢) wherein the
admixture from step (b) is formed into a tablet or capsule.

e
e
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REPLACEMENT SHEET

salts,

group of formula (i),

sal vates and physi ol ogically functional derivatives ther ﬁ?ﬁtA{QEMENT SHEET
Acorrpound of formula (1) as shown in Clalsrrgl wherein nisii, H-5—&

and Z is a group of~%grmula (iv) or (vi)
sol vates and physi ol ogi cal Iy} flunt®i Y8 1998 ‘

physi ol ogi cal |y acceptable salts,
derivatives thereof.

LLAIMS
L. A compound of formula (I)
W
™ (CH,)
2'n
wherein

n is an integar of from 0 to 3;

W is a group of formula (i), (ii), or (iii)

Y

X

*

g8

(1)

(i1)

= L

-63- and ‘

and

)

(iii)

wherein R is hydrogen or C_4alkyl, X is -O-, -S-, -NH-, or -CH3-, Y is oxygen or sulphur and

the chiral centre * in formula (i) or (ii) is in its (8) or (R) form or is a mixture thereof in any

proportions; and

v

Z is a group of formula (iv), (v), or (vi)

CH,CH,NR'R / NRS —CNRS

-

(iv)

(v)

(vi)

wherein R! and R2 are independently selected from hydrogen and C)_4alkyl and R3 is

hydregen or C)_jalkyl,

i
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3. A conpound of fornmula (1) as shown in Claim1, whereing
group of fornula (i) wherein Ris hydrogen, Xis -0- and Yi MgeﬂfE{\HnGHEET

is a group of formula (iv) or (vi) wherejn Rerr] - Rerr] -

met hyl , and physiol ogically acceptables&lts, solvates and p'ly 'Qllfgly%)atjgﬁ
functional derivatives thereof. 4. A conpound of fornujfaj (1"

clainmed in daim1, which conpound is N, N- di met hyl - 2-[ 5- (2} oka-1.

ot

, 3- oxazohhdsdltsd solvares imyd physibtbgicald fudetydrhbddrimaanenthenof. : _
3- (1- et hyl - 4- pi peridyl)-5-(2-o0xo-1, 3-oxazol i di n- 4-y| net hyl ) ~+H-+redete———
either its (S) or (R) formor as a mixture thereof in any proportions, or a
physi ol ogi cal | y _acce sal sol vat e Lologically functional
derivati ge th'%/e%rf’pm&dgotyfemﬂ i%ﬁﬁé‘&ﬂ%" B’EC@BPﬁn@ei“} as claimed in Claim

4, which conmpound is (S)-N\N

nis 1, and
W is a group of formula (i), and

Z is a group of formula (iv) or (vi),

“and physiologically acceptable salts, solvates and physiologically functional derivatives
thereof.

3. A compound of formula (I) as shown in Claim 1, wherein

nisl,

W is a group of formula (i) wherein R is hydrogen, X is -O- and

Y is oxygen, and

Z is a group of formula (iv) or (vi) wherein R - R2 - hydrogen or methyl,

and physiologically acceptable salts, solvates and physiologically functional derivatives
thereof.

4, A compound of formula () as claimed in Claim 1, which compound is
N,N-dimethyl-2-[5-(2-0x0-1,3 -oxazolidin—4-)lflmethyl)- [ H-indol-3-yl]ethylamine or
3-(1-methyl-4-piperidyl)-5-(2-oxo-1,3-oxazolidin-4-ylmethyl)-1H-indole

in either its (S) or (R) form or as a mixture thereof in any proportions, or a physiologically

acceptable salt, solvate, or physiologically functional derivative thereof.

5. A compound of formula (I) as claimed in Claim 4, which compound is (S)-N,N-
dimethyl-2-[5-(2-ox0-1,3-0xazolidin-4-ylmethyl)-1H indol-3-yl]Jethylamine or a

physiologically acceptable salt, solvate. or physiologically functional derivative thereof.

T

Sheet Has Been Replaced

lIIII |III|l III Ill

‘THIS SHEET HAS BEEN
REPLACED




di net hyl - 2- [ 5- ( 2- oxo- 1, 3- oxazol i di n-4-yl met hyl ) - 1H i ndol - 3- y| ] RRkCEMEWe SHEET

a physiologically acceptable salt, solvate, or physiologicalfyftunctional
derivative thereof. 6. The- é“bnpound 12 JUN 1998
(S) - N, N-di net hyl - 2- (5-(2-o0xo0-1, 3-oxazol i di n-4-yl net hy) 1H i ndpl } 3-

yl ] et hyl am ne or a physiol ogically acceptable salt thereof. = +he

conpound (S)- N-net hyl - 2-[ 5- ( 2- oxo- 1, 3-oxazol i di n -4-yl methyl |)-1H i ndol - 3-

yl ] et hyl am ne_or a physiol ogically acceptable salt thereof IS A
conpoundbof f dhegp@mpeRnd G- Nadiraethy h2day2wiod. 3ionazolidinr4 sy I mgHyR- [H indol-3-

et vat | TASEHarify STEPARIoRE:hy Riablif it i, © 00 oo Y Tunerona

7. A compound of formula () as claimed in any of Claims 1 to 6, or a physiologically
acceptable salt, solvate, or physiologically functional derivative thereof, for use as a
”therapeutic agent.

‘8. A compound of formula (I) as claimed in any of Claims 1 to 6, or a physiologically
“acceptable salt, solvate, or physiologically functional derivative thereof, for use in the
‘prophylaxis or treatment of a clinical condition for which a “5-HT-like” receptor agonist is

‘indicated.

9 A compound of formula (I) as claimed in any of Claims 1 to 6, or a physiologically
“acceptable salt, solvate, or physiologically functional derivative thereof, for use in the

‘prophylaxis or treatment of migraine.

'10. Useofa compound of formula (1) as claimed in any of Claims 1 to 6, or a
f’*f:»hysiologically acceptable salt, solvate, or physiologically functional derivative thereof, in the
. manufacture of a medicament for the prophylaxis or treatment of a clinical condition for

‘which a “5-HT)-like” receptor agonist is indicated.

11.  Use of a compound of formula (I) as claimed in any of Claims 1to 6, ora
“physiologically acceptable salt, solvate, or physiologically functional derivative thereof, in the

manufacture of a medicament for the prophylaxis or treatment of migraine.

12. A medicament comprising a compound of formula (I) as claimed in any of Claims I to
6 or a physiologically acceptable salt, solvate, or physiologically functional derivative thereof,

a pharmaceutically acceptable carrier and, optionally, one or more other physiologically active

agents,

e
e
=
e e e
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9. A conpound of formula (1) as clainmed in any of C ains 1. REGLAGEMENT SHEET
physi ol ogi cal |y acceptable salt, solvate, or physiologically flunctionat
derivative thereof, for use in t he prophy§sxi s or treatnent |o aﬁ?'«iﬂ%ﬁ%e
condition for which a "5- HT[err]-1ike" receptor agonist is \
conmpound of forrrula (I') as claimed in any of Clains | to 7 gr
l}j functiopal

aphysi ol ogj cal | ceptabl e ,salt Iva or .pysj.ol0aic
derivati v25 qﬂg}e“ggsed?‘ﬁ‘?%‘@s@?l% g&‘ihs'%} !hﬁfgg’t’r?‘g .
11. Use of acorrpound of forrmula (I) as clainmed in any of d ains lto
7, or a physiologically acceptable salt, solvate, or physiologicaly

functi onall4der iA ptdcess ﬁohdrméparamodh&cmnpdmdtolﬁlfmﬂa d)nedi canent for the
prophyl axis or treatnent of a clinical condition for which a
"S5-HT[err]-1ike" receptor agonist is indi calded 12. Use of acompound of
formula (1) as clained I n any Slai s 1No7 ora physiol ogcal ly
acceptable salt, solvate, or p ) Si okgx al | ynfunctional derivative thereof
in the manufacture of a nedica he prophyl axis or treatnent of

—h

pnt for

m gr ai ne. W / (1)
™ (CH,)
2'n 7
wherein
n is an integer of from Q to 3;
W is a group of formula (i), (ii), or (iii)
Y
% Y AN "_\f
by X N—
><*\\,//>%:__' !Rbi\\\//gx———-
' O
(L (ii) (iii)

wherein R is hydrogen or Cy4alkyl, X is -O-, -S-, -NH-, or -CHj3-, Y is oxygen or sulphur and

the chiral centre * in formula (i) or (ii) is in its (8) or (R) form or is a mixture thereof in any

\

proportions; and

Z is a group of formula (iv), (v), or (vi)

_ 152 __/—\ 3
CH,CH,NR'R / NR —CNHS

T (iv) . ) (vi)
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13. A nmedi canent conprising a conpound of fornula (1) as
of Claine 1 to 7 or a physiologi cally%cv:ﬁfeptable salt, sol
physi ol ogi cal ly functional derivative t eof, a phaunaceutijca
acceptable carrier and, optionally, one or nore other physio g|
active agents 14. A medi canent as clainmed in G a

of a conpound of formnula (I)
hydrogen or Cy_salkyl;

which comprises

(a) in the case where Z is a group of formula (iv), reacting a compound of formula (II)

NHNH2

w (II)
\
(CHZ) n

-

wherein n and W are as hereinbefore defined, with a compound of formula (III)

o =

or a carbonyl-protected form thereof, wherein L is a suitable leaving group or protected amino

group which may be converted in situ to an amino group or is -NR!R2 wherein R! and R2 are

‘as hereinbefore defined;

(b)  in the case where Z is a group of formula (v), reacting a compound of formula (XXXI)

H
N

W (XX
N
(CH,)_

wherein n and W are as hereinbefore defined, with a compound of formula (XXVIII)

Mllll/lflll/lltlllll/lllllll “ﬁﬁ‘[imiii;ﬁ]ﬁ‘,ﬁ,,,,
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wherei-n n is an integer of fromOto 3; Wis a group of fo

of (ii) RN whe} HERLACAMENT SHEET

hydrogen or Clerr] alkyl, Xis -0-, q_}\II—I- or -CHerr] Y
(1)

sul phur and chiral centre * in forrrula or (ii) is |

n i (5
(Rformor is a mxture thereof in any proportions; and Z.|s at1§r8§%0§?8

fOomla (iv), (v), or (Vi)

S oxygen or,

@) NR (XOLVIII)

wherein R3 is as hereinbefore defined, and

Al

(c) in the case where Z is a group of formula (vi), reducing a compound of formula (I)

wherein n and W are as hereinbefore defined and Z is a group of formula (v) or, in the case

where W is a'group of formula (i) or (ii), reacting a compound of formula (XV)

. H
\/K (CHy) ~ .
” Z
or (XXV)

HX
H(R)N \/k
(CH,)

Z

(xxXxv)

wherein n, R and X are as hereinbefore defined and Z is a group of formula (vi), with a

compound of formula (VII)

,.

e
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[err] - 66-—wher e f—————
R err] and R err] are independently sel ected from hydrogen a{ncﬁté[.wv'],EéJIfk&iEET
and Rlerr] is hydrogen or ([err]al kyl ;-68 which conprises (a) i the case

where Z is a group of formula (iv), reacting a conpound of fjo

NHNH2

W

=

k3 Gl ioog

L
Y =C

(VII)

d
N

Ll

"wherein Y is as hereinbefore defined and L and L’, which may be the same or different, are

‘suitable leaving groups, '

and optionally converting the compound of formula (I) so formed to a corresponding salt,

* solvate, or physiologically functional derivative.

’

15. - A method of preparing a medicament which comprises

@ preparing a compound of formula (I) or a physiologically acceptable salt, solvate, or
physiologically functional derivative thereof by a process as claimed in Claim 14; and

) admixing the product from step (a) with a pharamceutically acceptable carrier and,

optionally, one or more other physiologically active agents.

16. A method as claimed in Claim 15 which comprises an additional step (c) wherein the

admixture from step (b) is formed into a tablet or capsule.
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[err] wherein n and Ware as hereinbefore defined, with a corrpound of

formula (I11) H N
[err] or a carbonyl-protected formthereof, wherein L is %BM@M@W SHEET
| eavi ng group or protected ami no group which may be convertgd jr—sits—to.-an,
amno group or is -NRlerr]Rlerr] wherein Rlerr] and Rerr] gre afqh r,elﬁ
bef ore defi ned; (b) In the case Wnerggz Is a group of fdr (v} 558
reacting a conpound of formula (XXXI) J
H !

ABSTRACT

THEURAPEUTIC HETEROCYCLIC COMPOUNDS

The present’ invention is concerned with compounds of formula
(I), wherein n is an integer of from 0 to 3; W is a group of
fbrmula. (i)}, (ii1), or (iii), wherein R is hydrogen or C,, alkyl,
X is -0- ,-S-,-NH- or -CH,-, Y is oxygen or sulphur and the
chiral centre (*) in formula (i) or (ii) is in its (S) or (R)
form or is a mixture thereof in any proportions; and Z is a group
of formula (iv), (v) or (vi), wherein R! and R? are independently
selected from hydrogen and C,, alkyl and R® is hydrogen or C,,
alkyl; and their salts, solvates and physioclogically functional
derivatives, with processes for their preparation, with
medicaments containing them and their use as therapeutic agents,

‘particularly in the prophylaxis and treatment of migraine.
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[err], wherein n and Ware as hereinbefore defined, with a corrpound of
formula (XXVII1)
[err]

-62-
CLAIMS i
1. A compound of formula (I)
H
N
W (D
~N
(CH,)
2'n y4
wherein
n is an integar of from 0 to 3;
W is 2 group of formula (i), (ii), or (iii)
Y
NR
7 7—' X N—
X - RN \)—
'
O
(1) (ii) (iii)
wherein R is hydrogen or Cy.4alkyl, X is -O-, -S-, -NH-, or -CHz-, Y is_ oxygen or sulphur and
s the chiral centre * in formula (i) or (ii) is in its (S) or (R) form or is a mixture thereof in any

proportions; and

Z is a group of formula (iv), (v), or (vi)

- 152 __/__\ 3 3
CHZCHZNF{ R / NR NR

(iv) ) (vi)

wherein R! and R2 are independently selected from hydrogen and Cl.4a1kyl and Rl is

———————— .

e e

Hﬂl"l T

hydrogen or C_4alkyl;



wherein Rlerr] is as hereinbefore defined, and (c) inREP@\GEWQTVQ?EEP
Is a group of formula (vi), reducing a conpound of formjl g—+—wheretrr

and Ware as hereinbefore defined and Z is a group of fqrnula (é% Q "‘I
the case where Wis a group of forrrula(é:,) or (ii), reactingﬂg di of
formul a (XV) ) H

H(R) N HX (XV)

or (XXV) g

and salts, solvates and physiologically functional derivatives thereof.

2. A compound of formula (T) as shown in Claim 1, wherein

nis 1, aﬁd
W is a group of formula (i), and

Z is a group of formula (iv) or (vi),

and physiologically acceptable salts, solvates and physiologically functional derivatives
thereof.

3. A compound of formula (I) as shown in Claim 1, wherein

nisi,

W is a group of formula (i) wherein R is hydrogen, X is -O- and

Y is oxygen, and

Z is a group of formula (iv) or (vi) wherein R! - R2 - hydrogen or methyl,

and physiologically acceptable salts, solvates and physiologically functional derivatives
thereof.

4. A compound of formula (I) as claimed in Claim 1, which compound is
N,N-dimethyl-2-[5-(2-0x0-1,3-0xazolidin-4-ylmethyl)- 1 H-indol-3-yl]ethylamine or
3-(1-methyl-4-piperidyl)-5-(2-oxo-1,3-0xazolidin-4-ylmethyl)-1H-indole

in either its (S) or (R) form or as a mixture thereof in any proportions, or a physiologically

acceptable salt, solvate, or physiologically functional derivative thereof.

S. A compound of formula (I) as claimed in Claim 4, which compound is (S)-N,N-
dimethy!-2-[5-(2-0x0-1,3-0xazolidin-4-ylmethy!)-1H indol-3-yl]ethylamine or a

physiologically acceptable salt, solvate, or physiologically functional derivative thereof.

AR




[err]. wherein n, Rand X are as hereinbefore defined and REPBAGEMENGUSHEET

formula (vi), with a conpound of formula (VII)

REPLA 68 08 OCT 198
64~

6. The compound (8)-N,N-dimethy!-2-{S{(2-0x0-1,3-oxazolidin-4-ylmethyl)-1H indol-3-
yl]ethylamine or a physiclogically acceptable salt thereof,

7. The compound (S)-N-methyl-2-[5-(2-0x0-1,3-0xezolidin-4-ylmethyl)-1H indol-3-
yllethrylamine or a physiclogically acceptable salt thereof.

8. A compound of formula (T) as claimed in any of Claims 1 to 7, or a physiologically
acceptable sait, solvate, or physiologically functional derivative thereof, forusz asa

therapeutic agent.

9 A compound of formula () as claimed in any of Claims 1 to 7, or a physiclogically

acceptable salt, solvate, or physiologically functional derivative thereof, foruscinthe -
prophylaxis or treatment of a clinical condition for which a “S-HT-like” receptor agonist is
indicated,

10. A compound of formula (T) as claimed in any of Claims 1 to 7, or a physiologically
acceptable salt, solvate, or physiologically functional derivative thereof, for use in the
prophylaxis or treatment of migraine, :

11, Useof a compound of formula (I) as claimed in any of Claims 1'to 7, ora
physiologically acceptable salt, solvate, o physiologically functional derivative thereof, in the
mamuxfacture of @ medicament for the prophylaxis or treatment of a clinical condition for
which & “S-HT,-like” receptor agonist is indicated.

12.  Use of a compound of formula (T) as ¢laimed in any of Claims 1 to 7, ora
physiologically acceptable salt, solvate, or physiclogically fimctional deslvative thereof, in the
manufacture of 3 medicament for the prophylaxis or treatment of migraine.

13. A medicament comprising a compound of formula (I) as claimed in any of Claims 1 to
2 or a physiologically acceptable salt, solvate, or physiologically functional derivative thereof,
a pharmaceutically acceptable carrier and, optionally, one or more other physiologically active
agents.

[



wherein Y is as hereinbefore defined and L and L', which may be the sane or,
different, are suitable |eaving groups, and opt | onal |y '
conpound of formila (1) so formed to a corresponding sal { BOILAGEMENT SHEET
physi ol ogically functional derivative. 16. A met hod of [preparing a
medi cament whi ch conprises (a) preparing a conpound of fo @f(,«l) 1998 3
physi ol ogi cally acceptable salt, solvate, or physiologically uné“t | onal
derivative thereof by a process as clainmed in Caim15; aek-eHNg
the product fromstep (a) with a pharmacggically accept abl e
carrier and, optionally, one or nore other physiol ogi caltTyactiveagents’”

FROMAR e Vel o SR R e e B R T

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

>

=
~
5
-

R
Y. 1Y)
W, (CH,Y,
Z
b wherein
1 is an integer of from 0 to 3;
'W is a group of formula (), (ii), or (iii)
e
' \_{ o\
® @ i)

wherein R is hydrogen or C, ;alkyl, X is -O-, -8-, .NH-, or -CH~, Y is oxygen or sulphur and
the chiral centre * in formula () or (i )mm:ts(S)or(R)formorwamb:ﬂmthereofmmy
proportions; and

Z is a group of formula (iv), (¥), or (vi)

s e (O

iv) "
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P

wherein R! and R? are independently selected from hydrogen and Cy4alkyl and R3 is

hydrogen or Cy_4alkyl;

which comprises

(a) in the case where Z is a group of formula (iv), reacting a compound of formula (II)

NHNH2

w

(II)

™~
(CHy),

wherein n and W are as hereinbefore defined, with a compound of formula (IIT)

/'\/\/ L (111
O/ .

or a carbonyl-protected form thereof, wherein L is a suitable leaving group or protected amino
group which may be converted in situ to an amino group or is -NR!R? wherein R! and R? are
as hereinbefore defined;

(b)  inthe case where Z is a group of formula (v), reacting a compound of formula (XXXT)

H
N

(XXX1)
w .

N
<CHgn

et e .

L I!ll
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O NR (XXVIII)

wherein R3 is as hereinbefore defined, and

(c)  inthe case where Z is a group of formula (vi), reducing a compound of formula (I)
wherein n and W are as hereinbefore defined and Z is a group of formula (v) or, in the case

where W is a-group of formula (i) or (ii), reacting a compound of formula (XV)

H
H(R)N N
HX \)\ _ / (XV)
| (CHy) ~ ]
or (XXV)
H
HX B N
HRIN \/k / (XXV)
(CH,) .

wherein n, R and X are as hereinbefore defined and Z is a group of formula (vi), with a

compound of formula (VII)

L



REPLACEMENT SkegT |
M-- o

C& gt TS’“BJ

- 68 -

c” L
\L,

Y==

wherein Y is as hereinbefore defined and L and L', which may be the same or different, are
suitable leaving groups,

and optionally converting the compound of formula (T) so formed to a corresponding sait,
solvate, or physiologically functional derivative.

16. A method of preparing a medicament which compises | ]
(—a_) preparing a compound of formula (T) or a physiologically acceptable salt, solvate, or
physiologically functional derivative thereof by a process as claimed in Claim 15; and

(&)  admisxing the product from step (a) with a pharmaceutically scceptable carrier and,
optionally, ene or more other physiologically active agents.

17. AW&dnimdhChhnlﬁ_wbichcompﬁs«gnaddiﬁouﬂsup(c)Mnm
admixture from step (b) is formed into a tablet or capsule.

WL




REPLACEMENT SHEET

THERAPEUTIC HETEROCYCLIC COMPOUNDS

ABSTRACT

The present invention is concerned with compounds of formula (I),

wherein n is an integer of from 0 to 3; W is a group of formula (), (ii), oc (i),
wherein R is hydrogen or C,, alkyl, X is -O-, -5-, -Nﬁ-, or -CH,-, Y is oxygen or
sulphu;qndthechiralcentre(’)informula @ or (ii) is in its (S) or (R) form or is a
mixture thereof in any proportions: and Z is a group of C,, alkyl; and their salts,
suhuuzsandiﬁnnﬁoknﬁcaﬂyfuncﬁonalderhnmﬁns,wﬁﬂ:proceszsrortheﬁrprepariﬁon,
with medicaments containing them and with their use as therapeutic agents,

- particularly in the prophylaxis and treatment of migraine.
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