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Novel (1-Phegxl-1-heterocxglxllmethanol and (1-Phenyl-

1-heterocyclyl)methylamine Derivatives
5 Field of the Invention

The present invention relates to novel heterocyclic

compounds having therapeutic activity, processes and

intermediates for their preparation, pharmaceutical

formulations containing said compounds and the medicinal
10 use of said compounds. '

Background of the Invention _
There exists a large group of acute and chronic

neuropsychiatric disorders for which safe and clinically
15 effective treatments are not currently available. This
diverse group of disorders encompasses a broad spectrum
of initial events which are characterised by the
initiation of progressive processes that sooner or later
lead to neuronal cell death and dysfunction. Stroke,
20 cerebral ischaemia, trauma or a neurodegenerative disease
such as Alzheimer’s disease or Parkinson’s disease are
all commonly occurring conditions that are assoclated
with neurodegeneration of the brain and/or spinal cord.

25 The ongoing search for potentialm treatments of
neurodegenerative disorders has involved investigation of
excitatory amino acid antagonists, inhibitors of lipiad
peroxidation, calcium channel antagonists, inhibitors of
specific pathways of the arachidonic acid cascade, kappa

30 opioid agonists, adenosine agonists, PAF antagonists and
diverse other agents. At the present time there is mno
consensus éf the relative importance of the role played
by compounds belonging to any of these general classes.

35 Anticonvulsant agents are widely used, particularly for
the treatment of various types of epilepsy. In general,
the mechanism of action 'of such agents is poorly
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&/ le Novel (1-Phenyl-I|-heterocyclyl)nethanol and (I-Phenyl -
1fhet grocycl yl ) net hyl am ne Derivatives Novel

(1- PAenyl -1 - het erocycl .yl ) net hanol and (1-Phenyl- 1

« heferocycl yl ) net hyl am ne Derivatives 2 eld of the Invention

/ understood and there remains a genuine need for the
development of new safe and effective anticonvulsants.

In a paper (J. Org. Chem., 1957, 22, 559-561) on the
5 synthesis of heterocyclic aminoethers related to the
antihistamine diphenhydramine, the compounds 1-(4-methyl-
5-thiazolyl)-l-phenylmethanol and 1-(2,4-dimethyl-5-
oxazolyl)~l-phenylmethanol are described asg
intermediates.
10 . .
In J. Org. Chem., 1988, 53, 1748-1761, 1-(5-thiazolyl)-1-
phenylx_net:hanol is disclosed.

In J. Org. Chem., 1991, 56, 449-452, 1-(4-oxazolyl)-1-
15 phenylmethanol is described.

In J. Med. Chem., 1984, 27, 1245-1253, 1-(2,4-dimethyl-5-
thiazolyl)-1-(2-chlorophenyl)methanol is disclosed as an
intermediate in the synthesis of certain heterocyclic
20 analogues of 'chloz_'cycl:lzine_ with hypolipidemic activity.

No pharmacological activity is ascribed to any of the

above compounds. These five compounds are deleted from

the scope of the present invention by a disclaimer in
25 claim 1. '

In patent application EP 351 194, the compounds;

30 S
CH20_©\(IZH _O

N R = H o Me

35 are disclosed. The substituent 2-naphthylmethyloxy is

not included within the scope of Rg of the present
Rt
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The pregent invention relates to novel heterocyclic conpounds having

utic activity, processes and internediates for their preparation,
ceutlcal formul ati ons containing said conpounds and the nedicinal use
id conpounds. Background of the 3nvent|on There exists a | arge group

?/I nically effective treat nts are not currently avail able. This diverse
group of di sor<Hf 3 +road spectrumof initial events which are
characterised Ry ﬁﬂl&dﬁ tbbtjeenio-‘a PODY e i qumesimenbhbnsatmeltoor
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The ongol ng sear?ﬁqh for potential treatne neur o generat Ive
di sorders has antigomnmlsanttagentenand/eRcas defdat iye ThYRROEAGHt agoni st s,
inhibitors of |ipid peroxidation, calciumchannel antagonists, inhibitors

e SRR 4 L
acute chronic neuropsychiatric - disorders
10 cha.racterised by progressive processes that sooner or
later lead to neuronal cell death and dysfunction. Such
disorders include stroke; cerebral ischaemia;
dysfunctions resulting from brain and/or spinal trauma;
hypoxia and anoxia, such as from drowning, and including
15 perinatal and neonatal hypoxic asphyxial brain damage;
multi-infarct dementia; AIDS dementia; neurodegenerative
diseases such as Alzheimer’s disease, Parkinson’s
disease, Huntington’s chorea, ,epilepsy, multiple
sclerosis and amytrophic 1lateral sclerosis; brain
20 dysfunction in connection with surgery involving .
extracorporeal circulation or in connection with brain
surgery, including endarterectomy of the carotid
arteries; and CNS dysfunctions as a result of exposure to
neurotoxins or radiation. This utility is manifested,
25 for example, by the ability of these compounds to inhibit
delayed neuronal death in the gerbil bilateral occlusion
model of ischaemia.

Anticonvulsant agents are useful in the clinic for the
30 treatment of different types of convulsive states, such

as, for example, epilepsy, status epilepticus, pre-

eclampsia and delirium tremens. This ability is

manifested, for example, by the ability of these

compounds to inhibit seizures induced by various agents
35 such as NMDLA.

The present invention relates to a compound having the
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ot her
e inportance of the role played by conpounds bel onging to any of
gener al
lLcularly for the treatnent of varidus types of epilepsy. In general,
mechani sm of action of such agents is poorly
under st ood and there remains a genuine need for the devel opnent of new
afe and ef f egenerainticymmia At s. In a paper (J. Og. Chem, 1957, 22,
559-561) on the synthesis of heterocyclic am noethers related to the

agents. At the present tine there is no consensus of the

cl asses. Anti convul sant agents are wi dely used,

anti hi stam ne di phenhydram ne, the conpounds 1- (4 -nethyl -
5-thiazol yl) - 1- phenyl net hanol and 1-(2, 4-di net hyl -
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wherein:
X is O, 8 or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-

" lower alkyl or CF3;

Ro is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or cr3;

W is O, S, NH or N-lower alkyl;
Ry is H, lower alkyl or lower acyl;

Axr is phenyl, furyl, thienyl, mnaphthyl, pyridyl or
pyrrolyl, optionally substituted by Rgi

Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO, or NR4Rg,
wherein Ry and Rg independently are H, lower alkyl or
lower acyl;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof;

and with the proviso that the following five compounds
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- | - phenyl met hanol are descri bed as internedi ates. In J.

1988, 53, 1748-1761, 1-(5-thiazolyl)-1- phenyl methanol is
inJ. org. Chem, 1991, 56, 449-452, 1-(4-oxazolyl)-1-

| ‘met hanol is descri bed. In J. M&. Chem, 1984, 27, 1245-1253,

, 4-dimet hyl -5- thiazolyl)-1-(2-chlorophenyl)nmethanol is disclosed as an
ernedlate I n the synthesis of certain heterocyclic anal ogues of

| orcycli zi n@f ExIPRAAd i denic activity. No pharmacol ogi cal activity
Is ascribed to any of the above compounds. These five conpounds are

Idﬁl S;'?gnz rggp};hyﬁ%gﬁ%ei% [ nvgnt | g@ q:\imnoql'. sclainmer in claim1.
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1-(2,4-dimethyl-5-oxazolyl) -~ 1-pheny1methanol,
1-(5-thiazolyl)-1-phenylmethanol;
1-(4-oxazolyl)-1-phenylmethanol;
1-(2,4-dimethyl-5-thiazolyl)-1-(2-chlorophenyl)methanol.

The expression "pharmaceutically acceptable acid addition
salts" is intended to include but is not limited to such
salts as the hydrochloride, hydrobromide, hydroiodide,l
nitrate, hydrogen sulphate, dihydrogen phosphate,
ethanedisulphonate, mesylate, fumarate, maleate and

' succinate. '

Preferred embodiments of this inventiog relate to
compounds having the;general formula (2)

wherein:
X is O or S;
and Ry, Ry, Ry and Ar are as previously defined above.

Analogous compounds wherein X is Se, for example, 1-(3-
furyl)-1-(4-methyl-5-selenazolyl)methanol and 1-(2-
fluorophenyl)-1-(4-methyl-~5-selenazolyl)methanol, are
specifically included within the scope of the invention.

Throughout the specification and the appended claims, a
given chemical formula or name shall encompass all
geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
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'are di sc)fosed. The substituent 2-naphthyl nmethyloxy is not included within
t he scgfe of Rlerr] of the present invention. . o

3 The present invention A primary objective of the pr esent invention is
ta pyovi de structurally novel heterocychki c conpounds which by virtue of

t heyr pharnmacol ogi cal profile are expected

acceptable acid addition salts thereof and solvates

thereof such as for instance hydrates.

The following definitions shall apply throughout the
5 specification and the appended claims.

Unless otherwise stated or indicated, the term "lower
alkyl" denotes a straight or branched alkyl group having
from 1 to 6 carbon atoms. Examples of said lower alkyl

10 include methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-
butyl, t-butyl and straight- and branched-chain pentyl
and hexyl.

-Unless otherwise stated or indicated, the term “lower

15 acyl" denotes a straight or branched acyl group having
from 1 to 6 carbon atoms. Examples of said lower acyl
include formyl, acetyl, propionyl, iso-butyryl, valeryl,
and pivaloyl.

20 Unless otherwise stated or indicated, the term "lower
alkoxy" denotes a straight or branched alkoxy group
having from 1 to 6 carbon atoms. Examples of said lower
alkoxy include methoxy, ethoxy, n-propoxy, iso-propoxy,
n-butoxy, iso-butoxy, sec-butoxy, -but:oxy and straight-

25 and branched-chain pentoxy and hexoxy.

Unless otherwise stated or indicated, the term "halogen"
shall mean fluorine, chlorine, bromine or iodine.

30 Unless otherwise stated or indicated, the term "lowér
alkoxy-lower alkyl" denotes a lower alkyl group as
defined above substituted by a lower alkoxy group as
defined above. Examples of gsaid lower alkoxy-lower alkyl
include methoxymethyl, ethoxymethyl, methoxyethyl and

35 ethoxyethyl.

Unless otherwise stated or indicated, the term "aryl-
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AmongonFiies ameskgeRrefarseds crommoyndse Af nforpyla nd1)
according to the present invention are:

1-(3-furyl)-1-(4-methyl-5-thiazolyl)methanol;
1-(2-furyl)-1-(4-methyl-5-thiazolyl)methanol;
1-(4-methyl-5-thiazolyl)-1-(2-thienyl)methanol;
1-(4-methyl-5-thiazolyl)~-1-(3-thienyl)methanol;
1-(2-fluorophenyl)-1-(4-methyl-5-thiazolyl)methanol;
1-(3-chloropheny1)-1-(4-methyl-s-thiazolyl)methanol;
1-(4-methyl-5-oxazolyl)-1-phenylmethanol;
1-(4~-fluorophenyl)-1-(4~-methyl-5-oxazolyl)methanol;
1-(2-fluorophenyl)-1-(4-methyl~5-oxazolyl)methanol;
1-(3~-aminophenyl)-1-(4-methyl-5-thiazolyl)methanol;
l1-(3-dimethylaminophenyl)-1-(4-methyl-5-thiazolyl) -
methanol;

and pharmaceutically acceptable acid addition salts or
solvates thereof.

The present invention also relates to processes for
preparing the compound having formula (1). Throughout
the following general description of such processes it is
to be understood that, where appropriate, suitable
protecting groups will be added to, and subsequently
removed from, the various reactants and intermediates in
a manner that will be readily understood by one skilled
in the art of organic synthesis. Conventional procedures
for using such protecting groups are described, for
example, in "“Protective Groups in Organic Synthesis",
T.W. Greene, Wiley-Interscience, New York, 1981.
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of different types of convulsive states, such as, for exanple,
status epilepticus, pre- eclanpsia and delirium trenens.
Jability is manifested, for exanple, by the ability of these

unds to inhibit seizures induced By various agents such as NVDLA

I nvention relates to a conpound having the gener al
err
[Said] compound wherein W is O may be prepared by

(a) reacting a compound of general formula (3) with an
organometallic derivative ArM

N 2
R1—~< (3)
- X CHO

or (b) reacting a compound of general formula (4) with an
organometallic derivative of general formula (5)

Ar — CHO (4) (5)
. s 3{“ M
X

or (c¢) by reduction of a compound of general formula (6)

and quenching the reaction mixture with a proton source
(Ry is H) or an alkylating (Ry is lower alkyl) or
acylating (R is lower acyl) reagent. Alternatively, the
compound of formula (1) wherein W is O and R3' is K may be
firast obtained as above and then converted into the
compound _wherein Ry is lower alkyl or lower acyl.
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wher ei n:/

Xis 0, S or Se; Rlerr] is H |ower alkyl, |ower alkoxy-I|ower
alkyl, faryl - | ower al kyl or CF3; R2 is H |ower alkyl, |ower alkoxy-I|ower
aryl- lower alkyl or CF3; Wis 0, S, NH or NI|ower alkyl; Rl err]

"Iower al kyl or |ower acyl; 9

The processes (a) or (b) can be achieved for example, by
reacting together an aldehyde of structure (3) or (4)
with a preformed organometallic derivative ArM or (5)
respectively in a suitable anhydrous solvent such as
5 diethylether, tetrahydrofuran or hexane or mixtures
thereof. Said reaction should be conducted at a suitable
temperature, mnormally between -100°C and +50°C and
preferably under an inert atmosphere, normally nitrogen
or argon. In a specific variation, a solution of the
10 aldehyde of structure (3) or (4) in anhydrous
diethylether or tetrahydrofuran is added dropwise to the
organometallic derivative ArM or (5) respectively in
anhydrous diethylether or tetrahydrofuran or hexane or
mixtures thereof at a temperature of about -50°C to -78°C
15 and under an atmosphere of nitrogen. After a suitable
period of time the reaction mixture is allowed to warm to
room temperature and then quenched by the addition of
water or a lower alcohol. The required product (1)
wherein WR3 is OH may then be isolated and purified and

20 characterised using standard techniques.

Aldehydes of general formula (3) or (4) and ketones of
general formula (6) are either compounds which are
commercially available or have been previously described

25 in the literature, or compounds which can be prepared by
the straightforward applicat:l.onl of known methods.

Thus, the present invention also refers to some new
intermediates of the general formula (6), namely:

30 | |
a compound of general formula (6)

<3
Ry
| X C —Ar (6)

I
o /
faced

Rep

i

35



r acyl;

furyl, thienyl, naphthyl, pyridyl or pyrrolyl, optional

uted by R6; Rlerr] is one or nore groups selected from | ower
| ower acyl, hal ogen, |ower alkoxy, CF[err], OH NJerr] or
JRerr], wherein R4 and Rlerr] irddependently are H, |ower alkyl

y

or

geonetrical and optical isonmers and racemates thereof where

suf€h isoners exist, as well as pharnmaceutically acceptable acid additi
/?ths t hereof and sol vates thereof; and with the proviso that the

ol | owi ng fiVQﬂﬁQﬁﬂﬁUﬂﬂf, Ry, X and Ar are as defined above with the
“REPLACENMENT SHEET
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provisos that when Ar represents phenyl, then Ry, Ry and
R are not all hydrogen; and that the following three
compounds are excluded:

4-bromophenyl 5-thiazolyl ketone;
4-methyl-5-thiazolyl phenyl ketone;
4-methoxyphenyl 4-methyl-5-thiazolyl ketone.

In the organometallic derivatives of general formula ArM
or (5), M represents a metallic residue such as Li or Mg-
halogen. Such compounds are either commerclally
available or have been previously described in the
literature, or can be prepared by the straightforward
application of known methods of organometallic chemistry.

Compounds of formula (1) wherein W is NH or N-lower alkyl
may be prepared, for example,

(a) by reductive amination of a ketone of general formula
(6),

or (b) by conversion of a ketone of general formula (6)
to an oxime derivative followed by'reduction,

or (c) by conversion of a compound of general formula (1)
wherein WRy is OH into the corresponding azide or
phthalimide using, for example, the Mitsunobu reaction,
and then reduction or hydrolysis respectively.

Compounds of general formula (1) contain an asymmetric
centre and can thus exist in enantiomeric forms. These
enantiomers may be separated using methods that will be
well known to one skilled in the art. Such methods
include, for example,

on
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y azol yl) - 1- phenyl net hanol ; 1-(4-oxazol yl)-1-phenyl net hanol ;
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¥ maceutically acceptable acid addition salts”
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or (ii) recrystallisation of the diastereomeric salts
formed by reacting the base (1) with an optically active
acid;

or (iii) derivatization of the compound of formula (1) by
reaction with an optically active reagent, separation of

the resultant diastereoisomeric derivatives by, for .

example, crystallisation or chromatography, followed by
regeneration of the compound of formula (1).

Alternatively, compounds of formula (1) may be cobtained
directly in an optically active form by using a chemical
or enzymatic based method of asymmetric synthesis.

Pharmacology _
The neuroprotective properties ‘of the compounds of

formula (1) are exemplified by their ability to inhibit
delayed neuronal death in the gerbil bilateral occlusion
model of ischaemia.

Animals used were male Mongolian gerbils (60-80g). Drugs
were dissolved in isotonic saline containing
dimethylsulphoxide.

Ischaemia was induced in the gerbils by 5 minute
occlusion of both carotid arteries following the
procedure described by R. Gill, A.C. Foster and G.N.
Woodruff, J. Neuroscience. 1987, 7, 3343-3349. Body
temperature was maintained at 37%¢ throughout.
Restoration of blood flow after occlusion was checked
visually and the animals were allowed to survive for 4
days. The extent of neuronal degeneration in the
hippocampus was then assessed. The test compounds were
administered (i.p.) as a single dose 60 minutes following

The expression
i's intended to include
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.:'?':ﬁ"erei n:. Xis Oor S; and Rerr], Rerr], Rerr] and Ar are as
Bly defined above. Anal ogous conpounds wherein X is Se, for

, 1-(3- furyl)-1-(4-nethyl-5-sel enazol yl ) met hanol and 1-(2-
f l-.uofOphenyl ) - 1- (4- met hyl - 5- sel enazol ylgaret hanol , are specifically
slfuded wthin the scope of the invention. Thr oughout the specification

t he appended clains, a given chem cal fornula or nanme shall enconpass
geonet ri calecAubiapt. calNo sadminiattaticenawas mieieoprioer eteudihe

J/Somers. exi st oc%s.lﬂ'ﬁ!on. mﬂﬁ%?@&@ﬂ&b&ﬁkﬁ of the compounds of formula
(1) in decreasing damage to the CAl/CA2 hippocampal
neurones in gerbils following ischaemic insult clearly

5 illustrates the wusefulness of these compounds in
preventing neurodegén_eration. These compounds are
therefore expected to be of value in the treatment of
acute and chronic neuropsychiatric disorders
characterised by progressive processes that sooner or

10 later lead to neuronal cell death and dysfunction.

The anticonvulsant properties of the compounds of formula
(1) are exemplified by their ability to protect mice from
NMDLA induced seizures. Male TO mice (18-30g) were used.

15
Groups of eight mice were injected with NMDLA (300 mg/kg
i.p.) and the number of mice demonstrating tonic
convulgsions within the following 15 min period were
recorded. Drugs were administered 15 min before the

20 NMDLA, and data are expressed as the dose required to
decrease the incidence of tonic convulsions by 50%
(EDSO) .

The sedative properties of the compounds of formula (1)
25 are exemplified by their ability to inhibit the locomotor
.activity of mice. '

The test drug was administered to mice and starting 20
min later locomotor activity was recorded for a 10 min

30 period. Activity was monitored using an infra-red light
beam interruption system in cages measuring 40cm x 40cnm.
Data are expressed as the dose required to reduce
locomotor activity by 50% (EDgg).

35 Pharmaceutical Formulations
The administration in the novel method of treatment of
this invention may conveniently be oral, rectal, topical
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6 acc“ptable acid addition salts thereof and sol vates thereof such as for
|nstan’e hydr at es. The followi ng definitions shall apply throughout the
specifi cation and the appended cl ai ns. Unl ess ot herw se stated or
tndifated, the term"lower alkyl" denotlds a straight or branched alkyl

gr gdip having from1l to 6 carbon atoms. Exanples of said |ower alkyl include

wlhyl, ethyl, n-propyl, isopropyl, n-butyl, iso- butyl, t-butyl and
ralght- andQM%DﬂﬂﬂnFQﬁnir#%ehtﬁpsaﬂé @QMHI of UnfoTrsexsamplai sabous ed or

ndi cated, the lear ¥o' 1000 m@fky. £§bfysasaaehi erwrmwwmgroup

havi ng from1 to 6 carbon. al Onmg anpl es of sai d_Tower acy] cl ude
formyl, acety®snacdaid® Pb°P§05bﬂt§?§£9°\M@F?I‘n%rﬂﬁbl :I.nq.stered.

on a regimen of 1 to 4 doses or treatments per day. The

5 dose will depend on the route of administration,

preferred routes being oral or intravenous

administration. It will be appreciated that the severity

of the disease, the age of the patient and other factors

normally considered by the attending physician will

10 influence the individual regimen and dosage most
appropriate for a particular patient.

The pharmaceutical formulations comprising the compound
of this invention may conveniently be tablets, pills,

15 capsules, syrups, powders or granules for oral
administration; sterile parenteral solutions or
suspensions for parenteral administration; or as
suppositories for rectal administration; or as suitable
topical formulations. Conventional procedures for the

20 selection and preparation of suitable pharmaceutical
formulations are described, for example, in
"Pharmaceuticals - The Science of Dosage Form.Design“ M.
E. Aulton, cnurchill Livingstone, 1988.

25 To produce pharmaceutical formulations éontaining a
compound according to the present invention in the form
of dosage units for oral application the active substance
may be admixed with an adjuvant/a carrier e.g. lactose,
saccharose, sorbitol, mannitol, starches such as potato

30 starch, corn starch or amylopectin, cellulosge
derivatives, a binder such as gelatine or polyvinyl-
pyrrolidone, and a lubricant such as magnesium stearate,
calcium stearate, polyethylene glycol, waxes, paraffin,
and the like, and then compressed into tablets. If coated

35 tablets are required, the cores, prepared as described
above, may be coated with a concentrated sugar solution
which may containi e. g. gum arabic, gelatine, talcum,
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these coatings in order to readily distinguish between
tablets containing different active substances or
different amounts of the active compounds.

For the preparation of soft gelatine capsules, the active
substance may be admixed with e.g. a vegetable oil or
polyethylene glycol. Hard gelatine capsules may contain
granules of the active substance using either the above
mentioned excipients for tablets e.g. lactose,
saccharose, sorbitol, mannitol, starches (e.g. potato
starch, corn starch or amylopectin), cellulose
derivatives or gelatine. Also liquids or semisolids of
the drug can be filled into hard gelatine capsules.

Dosage units for rectal application can be solutions or
suspensions or can be prepared in the form of
suppositories comprising the active substance in

‘admixture with a neutral fatty base, or gelatine rectal .

capsules comprising the active substance in admixture
with vegetable oil or paraffin oil.

Liquid preparations for oral application may be in the
form of syrups or suspensions, for example solutions
containing from about 0.02% to about 20% by weight of the
active substance herein described, the balance being
sugar and mixture of ethanol, water, glycerol and
propylene glycol. Optionally such liquid preparations may
contain colouring agents, flavouring agents, saccharine
and carboxymethylcellulose as a thickening agent or other
excipients known to the man skilled in the art.

Solutions for parenteral applications by injection can be
prepared in an aqgueous solution of a water-soluble

M se stated or indicated, the term"lower al koxy" denotes a
branched al koxy group having from1l to 6 carbon atons. Exanples
wer al koxy include nethoxy, ethoxy, n-propoxy, iso-propoxy,
i so- but oxy, sec-butoxy, t-buldxy and straight- and branched-chain
y and hexoxy. Unl ess otherwi se stated or indicated, the term
shall nmean fluorine, chlorine, brom ne or iodine. Unl e

W ncrvi se st cbtaniunrdicwide, and the dike . pdtezprbiyelyethy Eﬂ’ieﬁenot es
Ja | over al ky'caﬁosa asatiell méhahoyswuaﬁt kheifde 8y thel AMAr sRLIDER Pnoup as
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X|'§h{e eny?ﬁe [Hﬁ(}zr]fcﬁég g6t9380lagents to improve
solubility. ey may conveniently be provided in various

dosage unit ampoules.

The necessary starting materials for all Examples were
purchased commercially éxcept as follows:
4-methyl-5-thiazolecarbaldehyde (J. Amer. Chem. Soc.,
1982, 104, 4934-43);

2-furyllithium (J. Org. Chem., 1962, 27, 1216).

EXAMPLE 1
1-(3-Fuiyl)-1-(4-methyl-5-thiazolyl)methanol
4-Methylthiazole (3g) in dry diethyl ether was added
dropwise to a stirred solution of n-butyllithium (1.6M in
hexanes, 21ml) in diethyl ether (20ml) at -78°C under an
atmosphere of dry nitrogen. After 30 minutes,
trimethylsilylchloride (3.9ml) was added and the mixture
was then'allowed to warm to 0°C. The mixture was then
cooled to -78°C and further n-butyllithium (21ml) was
added. The mixture was warmed to 0°C. After 30 minutes
the mixture was again cooled to -78°C and 3-furaldehyde
(Sg) in diethyl ether (10ml) was added. The mixture was
allowed to warm to room temperature and after 30 minutes
saturated aqueous sodium hydrogen carbonate was added.
The reaction mixture was extracted with diethyl ethexr in
the usual manner to give the crude product which was then
purified by flash chromatodrapny on silica gel to give
the title compound. M.p. 44-46°cC.

13¢ Nmr (cpclz) 14.8, 62.4, 108.8, 128.3, 135.7, 139.4,
143.5, 148.1 and 150.9 ppm.

denotes a | ower al kyl group as defined above substituted by a
priapht hyl , furyl, thienyl, pyrrolyl or pyridyl group, itself
|y further substituted. Exanples of said aryl-Iower alkyl include
phenet hyl , phenyl propyl, 4-fl &8rophenyl nethyl, furfuryl,
yl met hyl, tolylethyl and thenyl. Anong the nost preferred conpounds
formula (1), according to.the prese I nvention_are:

W (20 ryi) | wparacyFlealivascPortabia grtt of the sctive substance,
Fl- (2-furyl) - lptdferabli- Intdicomtentrat iom@f £rom about 0.5% to about

IR S A | o B mer o contat
2-f1 uor ophebgbilizingneagents-t and/ory| buSfening; agents and may
0ph£ﬁ¥biv%

| - 5-0xazo
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4-f | yfor ophenyl ) - 1- (4- net hyl - 5- oxazol yl ) met hanol ;

2- fJfuor ophenyl ) - 1- (4- met hyl - 5- oxazol yl ) met hanol ;

3-Am nophenyl ) - 1- (4- met hyl - 5-t hi azol yl ) met hanol ;

di met hyl am nophenyl ) - 1- (4- et hyl - 51& hi azol yl ) - net hanol ; and
maceutical ly acceptable acid addition salts or solvates thereof. The
sent invention also relates to processes for preparing the conpound
ving fornul FUR3: Tr RRRDOUHEL He-T oI ¥owl n@e gPeigliOgRscri ption of such
rocesses it irequites WISSIOOH] a6, eI e, 2ppropriate, suitable
protecting groups will be added to, and subsequently renoved from the
various reactants and internediates in a manner that will be readily
understood by one skilled in the art of organic synthesis. Cbnventional

pr ocedur forg r s_areg_descri he for ,exa e in

" Pr ot ect ?j\S/e Goﬁs@rﬁ%ﬁ‘%&#g ggﬁg@ 9\¥1 %‘ g 3\!9@9 wedogs & .

New York, 198Bppropriate aldehyde, the compounds of Examples 2 to 23
were prepared.

EXAMPLE 2
10 1-(4-Methyl-5-thiazolyl)-1-(4-pyridyl)methanol
M.p. 131-132°.

EXAMPLE 3 .
1-(4-Methyl-5-thiazolyl)-1-(3-pyridyl)methanol
15 The title compound was converted into the hydrochloride
salt using hydrogen chloride in ethanol and diethyl
ether. M.p. 180-184°C (dec.). |

EX2AMPLE 4
20 1-(4-Methyl-5-thiazolyl) ~1-(2-naphthyl)methanol
The title compound was characterised as the hydrochloride
salt. M.p. 176-180°C (dec.).
EXAMPLE 5
25 1-(2-Furyl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 50-51°c.

1 Nor (cpely) 2.35 (3B, s), 6.08 (1H, s), 6.19 (1H, dt),
6.33 (1H, dq), 7.39 (1H, q) and 8.6 (1H, s) ppm.
30 |
Found: C, 55.1; H, 4.8; N, 6.8. CgHgNO, S
requires C, 55.4; H, 4.6; N, 7.2%

EXAMPLE 6
35 1-(4-Methyl-5-thiazolyl)~1-(2-thienvl)methanol
M.p. 75-77°C.
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d wherein Wis 0 may be prepared by (a) reacting a

ral formula (3) with an organonetal lic derivative ArM

or (b) reacting a conmpound of general fornmula (4) with an
al l'ic derivative of general fprnula (5) :

lg mmr (CDClz) 2.4 (3H, s), 3.46 (1m, 4), 6.34 (1H, 4),
6.95 (28, m), 7.29 (1H, m) and 8.6 (1H, s) ppm.

EXAMPLE 7
S 1-{(4-Methyvl-5-thiazolyl)-1-(5-nitro-2-furyl)methanol
M.p. 127-129°C.

EXAMPLE 8
1-(5-Methyl-2-furvl)-1-(4-methyl-5-thiazolyl)methanol
10 M.p. 123-125°C.

EXAMPLE 9
1-(1l-Methyvl-2-pyrrolvl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 142-147°C (dec.).

15
EXAMPLE 10
1-(4-Methyl-5-thiazolyl)-1-(3-thienyl)methanol
g Nmr (cpcly) 2.43 (3H, 8), 6.2 (1R, 8), 7.06, 7.27 and
7.34 (each 1H, m) and 8.62 (1H, s) ppm.
20

EXAMPLE 11
1-(2~-Fluorophenyl -1-_4-meth 1-55thiazol 1)methanol
M.p. 100-101°C.

25 1y Mmr (cnc13) 2.45 (3H, 8), 2.8'(1H, d), 6.42 (1K, 4),
7.04, 7.19, 7.30 and 7.56 (each 1H, m) and 8.62 (1H, s8)
rpm.

Found: é, 58.95; H, 4.6; N, 6.0. cllnloFNOS requires C,
30 59.2; H, 4.5; N, 6.3%

EXAMPLE 12

1-(3-Fluorophenyl)-1-(4-methyl-5-thiazolyl)methanol
Mop. 74-75.5°c. .

35
Found: C, 59.2; H, 4.4,’ N, 6.0. C11H1°FNOS
requires C, 59.2; H, 4.5; N, 6.3%
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O (4) [err] M (5) or (c) by reduction
pound of general formula (6) [err] and quenching the

n mxture with a proton source (Rerr] is H or an al kylating

is lower alkyl) or acylating (R€rr] is lower acyl) reagent.

i vely, the conpound of formula (1) wherein Wis 0 and R3 is H may

obt ai ned as above and then converted into the conpound wherein R3
al kyl or |ower acyl. EXAMPLE 13

1-(4-Fluorophenvl)-1-(4-meth 1-5-thiazol 1)methanol
M.p. 98.5-100°C.

5 EXAMPLE 14
1-(3-Chlorophenyl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 97-98°C.

1 mmr (cpCly) 2.41 (3H, s), 3.37 (1H, 4), 6.07 (1H, 4),
10  7.26 (3H, m), 7.41 (1H, m) and 8.59 (1H, s) ppm.

c, 55.1; n' 4.2; N’ 508%

15 : EXAMPLE 15
" 1-(3-Metho henyl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 87-88°C.

20 requires C, 60.1; H, 5.7; N, 5.8%

EXAMPLE 16 |
1-(2-Metho henyl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 121-122°.
25
EXAMPLE 17
1-(2-Chloxophenyl)~-1-(4-methyl-5-thiazolyl)methanol
M.p. 122-123%. |

30 Found: C, 55.05; H, 4.3; N, 5.8. cllnloCINOS requires C,
| 55.1; H, 4.2; N, 5.8%

EXAMPLE 18
1-(2-Methylphenyl) -1-(4d-methyl-5-thiazolyl)methanol

35 M.p. 141.5-143%C.

Found: C, 65.7; H, 6.2; N, 6.25. c12H13NOS requires C,
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g The /processes (a) or (b) can be achieved for exanple, by reacting
toget hgr an al dehyde of structure (3) or (4) with a preforned

organgnetal lic derivative ArMor (5) respectively in a suitable anhydrous
sol vént such as diethylether, tetrahydnefuran or hexane or mxtures
thefeof. Said reaction shoul d be conducted at a suitable terrperature

ngf mal |y between -100[err]C and +50[err]C and preferabl V“
nmosphere, n@S@EJ WNigJOoN), @. gon. In a specific. va | tion
f the al dehyde of structure (3) or (4) in anhydr r or

tetrahydrofuran is added dropwi se to the organonetal lic deri vatlve ArM or
(5) respectively in anhydrous di et hy EXAMPLEAS et r ahydr of uran or” “hexane or

mi xtures thereof (filydt £ e 19U d Loyl ymiedliard 1

5 M.p. 103-104.5%C.

Found: C, 65.8; H, 6.25; N, 6.4. c12H13N0s requires C,
65.7; H, 6.0; N, 6.4%

10 ) EXAMPLE 20
1-(4-Methyl-5-thiazolyl)~1- 3-nitro_ henyl)methanol
M.p. 119.5-121°%. '

EXAMPLE 21
15 1-(2,6-Dimetho henyl)-1-(4-methvl-5-thiazolyl)methanol
M.p. 125-126%cC.

EXAMPLE 22
1-(4-Methyl-5-thiazolyl)-1-(1l-naphthyl )methanol
20 = M.p. 115.5-116.5°%C.

EXAMPLE 23
1-(4-Methyl-5-thiazolyl)-1-(3-trifluoro-methylphenyl) -
methanol

25 M.p. 73.5-75°C.

Found: C, 52.6; H, 3.5; N, 5.0. c12H10F3Nos requires C,
52.7; H, 3.7; N, 5.1% :

30

EXAMPLE 24
1-(4-Chlorophenyl)-1-(4-methyl-5-thiazolyl)methanol
4-Methylthiazole was treated sequentially with n-

35 butyllithium, trimethylsilylchloride, n-butyllithium and
trimethylsilylchloride according to the method of
J.Org.Chem., 1988, 53, 1748-61. Column chromatography on



!_ d undgt an at nosphere of nitrogen.
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ailable or #

n mxture is allowed to warmto roomtenperature and

After a suitable periof;Qfd iilGeb eﬂlaced

addition of water or a | ower alcohol. The required prkﬂﬂHUlmml

in WRerr] is OH may then be isol20ed and purified and
g standard techni ques. Al dehydes of general formula (3) or (4) and

f general fornula (6) are either conpounds which are commercial ly
Ul'abl e or g‘ri"be@ﬁlpfim%(‘oéév? 4=methyldSrhrinethyisidyithiazolesnpounds

whi ch can be prepared by the straightforward application of known nethods.
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benzaldehyde (4.9g) and caesium fluoride (2.7¢g) in dry
tetrahydrofuran (150ml) were heated under reflux for 30
hours. The mixture was cooled, evaporated to dryness and
the residue thus obtained was purified by flash
chromatography to afford the title compound. M.p. 133.5-
134.5%.

Hydrochloride, m.p. 167.5-172.5%C.

Following the general method of Example 24 and using the
-appropriate aldehyde, the compounds of Examples 25 and 26
were prepared.

EXAMPLE 25

1-(2,4-Dichloxophenyl)-1-(4 -methyl-5-thiazolyl)methanol

M.p. 163-164°cC.

EXAMPLE 26

1-(3,4-Dichlorophenyl)-1-(4-methyl-5 ~thiazolyl )methanol

M.p. 143-144°C.

Hydrochloride, m.p. 180-188°C (dec.).
Methanesulphonate, m.p. 147-148°C.

EXAMPLE 27 .
1-(3,4-Dichlorophenyl)-1-(5-thiazolyl )methanol
2-Bromothiazole (5g) in dry diethyl ether (20ml) was
added dropwise to a stirred solution of n-butyllithium
(1.6M in hexanes, 21ml) in diethyl ether (20ml) at -70°C
under an atmosphere of dry nitrogen. After 30 minutes,
trimethylsilylchloride (3.9ml) was added and the mixture
was allowed to warm to 0°C. The mixture was then cooled
to -70°C and further n-butyllithium (21ml) was added.
The mixture was warmed to 0°C and after 30 minutes was



ﬁ;rr] pél

excl yded:

ket dne;

or.

wherein R err], Rerr], X and Ar are as defined above

provi sos that when Ar represents phenyl, then Rerr], Rerr]

.are not all hydrogen; and that the follow ng three conpounds ar
4- br onophenyl 5-thi azolyl k& one; 4-nethyl-5-thiazolyl phenyl
4- met hoxyphenyl 4-net hyl-5-thi azolyl ketone. In the

anonmetallic d rlvatl\ies of
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cooled again to _ggaer 3 fo,rf-u&fchpfol\ﬁ'obenzaldehyde (5.8g)
in diethyl ether (40ml) was added. The mixture was then
allowed to warm to room temperature and after 30 minutes
saturated aqueous sodium hydrogen carbonate was added.
The mixture was extracted with dichloromethane and the
material thus obtained was purified by chromatography on
silica gei to give the title compound. The hydrochloride
salt was prepared. M.p. 167-170%C.

EXAMPLE 28
1- (4-Met] 1-5-oxazolyl) -1-phenylmethanol
4-Methyl-5-oxazolecarbaldehyde (600mg) in dry

tetrahydrofuran (10ml) was added dropwise to a stirred
solution of phenyllithium (2.0M solution in cyclohexané
and diethyl ether, 2.8ml1) in tetrahydrofuran (20ml) at

-70°C under an atmosphere of dry nitrogen. After 1 hour
the mixture was allowed to warm to room temperature.
After a further 1 hour saturated aqueous sodium hydrogen
carbonate was added and the mixture was extracted with
ethyl acetate. The product was purified by £flash
chromatography to yield the title compound.

M.p. 79-81°C.

lg mr (CDC1;) 2.14 (3H, 8), 5.94 (1H, s), 7.3-7.5 (5H,
m) and 7.75 (1H, s) ppm. -

_ EXAMPLE 29 .
1-(4-Fluorophenyl)-1l-{(4-methyl-5~-0oxazolyl)methanol
4-Methyl-5-oxazolecarbaldehyde (770mg) in dry

" tetrahydrofuran (15ml) was added dropwise to a stirred

solution of 4-fluorophenyl magnesium bromide (1M solution
in tetrahydrofuran, 7.3ml) in tetrahydrofuran (30ml) at
-70°C under an atmosphere of dry nitrogen. After 1 hour
the mixture was allowed to warm to room temperature and
was then poured into saturated aqueous sodium hydrogen
carbonate. Extraction with ethyl acetate followed by
flash chromatography gave the title compound. '

and
e
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represents a netallic residue such as Li or M- hal ogen. Such
s are either comrercially available or have been previously
goed'in the literature, or can be prepared by the straightforward
ation of known nethods of organometallic chem stry. Conmpounds of
gula (1) wherein Wis NH or N-lower alkyl may be prepared, for exanple,
(ay by reductive am nation of a ketone of general forrmula (6), or (b) by
cgnversi on of Mapketi@2e seflog®mmral fornmula (6) to an oxi ne derivative

yol | owed by reduction, or (c) by conversion of a conmpound of general
formula (1) erein WRlerr] is OHinto the correspondi ng azi de or

pht hal i mi de uSEnYmxf ¢€DSR3NPRePIt hBHM 81undbE8 r bRy i), SnB& HAMr 8duct i on

or hydrolysi sqr g3pqaly, VEl)Y, 7.3 UndISNYe! (1) ) contain an
asymTetrisc cent’re Z%?'car? ‘t hds exi st’ %'r‘? enant i'orr_er(l cf yﬁ?ﬂrhese
Following the general method of Example 29 and using the
appropriate Grignard reagent, the compounds of Examples
30 and 31 were prepared.

10 EXAMPLE 30

1-(4-Methyl-5-oxazolyl)-1-(2 -methylphenyl)methanol
Mopo 122-123°c-

EXAMPLE 31 )
15 1-(4-Methyl-5-oxazolyl)-1-(4-methylphenyl)methanol
- M.p. 125-127°c.

EXAMPLE 32

1-(4-Methyl-5-oxazolyl) -1-(3-methylphenyl)methanol

20 n-Butyllithium (2.5 solution in hexanes, 3.9ml) was added
dropwise to a stirred solution of 3-bromotoluene (1.1ml)
in dry tetrahydrofuran (20ml) at -70°C under an
atmosphere of dry nitrogen. After 20 minutes, 4-methyl-
5-oxazolecarbaldehyde (1.15g) in tetrahydrofuran (10ml)

25 was added. After 1 hour the mixture was allowed to warm
to room temperature and was then heated under reflux for
1 hour. The cooled solution was poured into saturated
aqueous sodium hydrogen carbonate. Extraction with ethyl
acetate and flash chromatography then gave the title

30 compound. M.p. 76.5-77.5°C.

Following the general method of Example 32 and using the
appropriate aryl bromide or iodide, the compounds of
35 Examples 33 to 36 were prepared.

-
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gnantigﬁers may be separated using nethods that will be well known to one

skilled in the art. Such nethods include, for exanple,
11 (4.) direct separation by nmeans of chiral chromatography, for exanple,
by HPLC using a chiral colum; or (iid3recrystallisation of the

di aStereoneric salts formed by reacting the base (1) wth an optically
I ve acid; or (iii) derlvatlzatéﬁg@ﬂﬁalégi conpound of forrmula (1) by
/?actlon wi th an optically active r aration of the resultant

“di ast ereoi so Hy=14 d-met 5-oxazolyl)methanol
1y ¥mr (CbCly) 2.14 (3H, s), 3.02 (1H, br s), 6.22 (1H,
s), 6.98 - 7.37 (3H, m) and 7.67 (2H, m) ppm.
5
EXAMPLE 34
1-(2,4-Difluorophenyl)-1-(4-methyl-5-oxazolyl)methanol
M.p. 116-117.5°C.
10
EXAMPLE 35
;-(4-Met§y1-§-oxazolxll-1-g2-trif1uoromethxl-nhenxl2-
methanol
M.p. 105.5-107.5%C.
15

56.0; H, 3.9; N, 5.45%

EXAMPLE 36
20 1-(2-Chlorophenyl)~1-(4-methyvl-5-oxazolyl)methanol
M.p. 127-128°c.

EXAMPLE 37

25 Methyl 1- 4-Meth 1-5-thiazolyl) -1-phenylmethyl Ether
Sodium hydride (80% dispersion in mineral oil, 80mg) was
added to a stirred solution of 1-(4-methyl-5-thiazolyl)-
l-phenyl-methanol (500mg) in dry N,N-dimethylformamide
(10ml) at 0°C. After 10 minutes, methyl iodide (0.15ml)

30 was added. The mixture was allowed to warm to room
temperature and after a further 30 minutes the mixture
was evaporated to drymess. The residue was purified by
flash chromatography to give the title compound.

35 ' Nmr (cDCl;) 2.46 and 3.39 (each 3H, s), 5.52 (1H,
S): 7028 - 7.4 (SH' m) and 8.64 (IH' s) ppm'o

/t/;
i



4

exanpl e, crystallization or chromatography, followed by regeneration of the
compound of fornmula (1). Al ternatively, conpounds of formula (1) may be
obtained directly in an optically active formby using a chem cal or
enzymatic based nethod of asymetric sygthesis. Phar macol osy The
neuroprotective properties of the conpounds of formula (1) are exenplified
by:their ability to inhibit delayed neuronal death in the gerbil bil ateral

occl usi on modgh) 9bwinghesel aenerém fBthoused pRaspIal mwwahsmgawl I's

60- 80g) . Dr d
A arvl sul phaepropeLaecRienriomsbraseds:  FofeoBbhbife of aRiig]

occl usi on of Bet BoCaBOWeteapirepated..ol | owi ng the procedure descrlbed by R
GIll, A C Foster and G N Wodruff, J. Neuroscience. 1987, 7, 3343-3349.

Body tenperature was mai nt ai ned at 37[err]C throughout. Restoration
of bl oodsfl ow after occlusion was chEBXRMRLE 38

Methyl 1-(3,4-Dichlorophenyl)-1-(4-methyl-5~-thiazolyl)-
methyl Ether

Hydrochloride, m.p. 170-176°C (dec.).

10
EXAMPLE 39 _
Methyl 1-(2,4-Dichlorophenyl)-1-(4-methyl-5-thiazolyl)-
methyl Ether
M.p. 55-56°C.
15

EXAMPLE 40
Ethyl 1-(3-Furyl)-1-(4-methyl-5-thiazolyl)methyl Ether

13¢ mmr (cpcly) 15.1, 15.3, 64.3, 69.6, 109.0, 126.4,
20  133.1, 139.9, 143.6, 149.5 and 151.3 ppm.

EXAMPLE 41
1-(3-Furyl) -1-(4-methyl-5-thiazolyl)methyl Methyl Ether

25  lu mmr (cDCly) 2.45 and 3.36 (each 3H, s), 5.52 (1H, s),
6.34 (1H, m), 7.38 (2H, m) and 8.68 (1H, s) ppm.

EXAMPLE 42
1-(2-Furyl)-1-(4-methyl-5-thiazolyl)methyl Methyl Ether
30
1y mmr (CDCly) 2.44 and 3.39 (each 3H, 8), 5.57 (iH, s),
6.27 and 6.32 (each 1H, m), 7.41 (1H, m) and 8.7 (1H, s8)
ppm.
-
35 i< Sheet Has Been Replaced
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/
viisual }y and the animals were allowed to survive for 4 days. The extent
of nedronal degeneration in the hippocanpus was then assessed. The test
conmpounds were administered (i.p.) as a single dose 60 m nutes foll ow ng
121, occlusion. No adninistration wgs made prior to the occlusion. The
ef fecti veness of the conpounds of formula (1) in decreasing danage to the
CAI [ CA2 hi ppocanpal neurones in gerbils followi ng i schaemc insult clearly
Fllustrates the useful ness of these RXAMPIE\A3 in preventing
neur odegener 3tJ ) S, . I8Pl ,
value in the TTeatnent oOr acutre 0 0 =1y Y,
di sorders chﬁﬂ.’&&rl sed by progresswe processes that sooner or |ater |ead
to neuronal cell death and dysfunction.

5  lu mmr (cpcl;) 2.48 and 3.39 (each 3H, 8), 5.86 (1K, s),
6.98 - 7.35 (3H, m), 7.52 (1H, m) and 8.65 (1H, s) ppm.

lof

EXAMPLE 44
1-(4-Methyl-5-thiazolyl)-1-phenylmethyl Acetate
10 Acetyl chloride (0.6ml) was added to a solution of 1-(4-
methyl-5-thiazolyl)-1-phenylmethanol (800mg) and pyridine
(0.5m1) in dichloromethane (30ml) at 0°C wunder an
atmosphere of dry nitrogen. The mixture was allowed to
warm room temperature and was then stirred overnight.
15 Evaporation and purification of the residue by flash
'~ chromatography gave the title compound.

g Nmr (cDC1l;) 2.15 and 2.51 (each 3H, 8), 7.16 (1H, s),
7.35 (5H, m) and 8.66 (1H, s) ppm.
20
EXAMPLE 45
1-(2-Fluorophenyl)-1-(4-methyl-5-thiazolyl)methyl Acetate
St:art:l.ng with 1-(2- fluorophenyl) l1-(4-methyl-5-
thiazolyl)methanol and using the method of Example 44,
25 the title compound was prepared.
M.p. 53-56°C.

EXAMPLE 46
1-(3-Aminophenyl)-1-(4-methyl-5-thiazolyl)methanol
30  1-(4-Methyl-5-thiazolyl)-1-(3-nitrophenyl)methanol (2g)
and 10% palladium on charcocal (200mg) in ethanol (60ml)
were shaken overnight under an atmosphere of hydrogen.
The mixture was filtered and the filtrate was evaporated
to dryness. The residue was converted into the
35 hydrochloride salt, recrystallised and then reconverted

into the title compound.
-

M.p. 137_13BOC.

| Sheet Has Been Replaced

Tl I 1



4

The anticonvul sant properties of the compounds of formula (1) are
exenplified by their ability to protect mce from NVDLA i nduced sei zures.
Mal e TO mice (18-30g) were used. G oups of eight mce were injected with
NMDLA (300 ng/kg i.p.) and the nunber ojgm ce denonstrating tonic

convul sions within the following 15 mn period were recorded. Drugs were
adm nistered 15 mn before the NVDLA, and data are expressed as the dose
required to detnaume (dpcly)ci2dascq3a, BRI 2.4anYLHsi @P5s DY6S00AK FHRY),

The sedative pgoperiies t oppeunds of S oyl a e, exempl i fied by
their ability %'opisanm%‘i t&){heé]'le%éo 'oFd)dctév{t{/é%’f ) c]:')e'.‘@d (T:ﬁ'é' st"'ffug
was admi ni st er@d5To{lceshrppmi arting 20 min | ater | oconptor activity. was

recorded for a 10 mn; period. Activity was nonitored using an infra-red
| i ght beaminterruption Sﬁstem in cages neasuring 40cm x 40cm Data are

expressed as tFRURDELr &fridicH t §.-58du¥e 13ecbdrntCr1BrpsNa08 raquinmes C,
(EDerr]). 60.0; H, 5.5; N, 12.7%

EXAMPLE 47
1-(3-Dimethylaminophenyl)~-1-(4-methyl-5-thiazolyl) -
10 methanol
The title compound was prepared from 4-methyl-5-
thiazolecarbaldehyde and 3-bromo-N, N-dimethylaniline
using the method of Example 32. M.p. 135-138°c.

15  lu mmr (cpcly) 2.44 (3H, s), 2.75 (1H, s), 2.96 (6H, s),
6.04 (1H, 8), 6.65-6.8 (3H, m), 7.23 (1H, t) and 8.60
(1H, s8) ppm. '

: EXAMPLE 48 _

20 1-(3- roxyphenyl) -1~ (4-methyl-S-thiazolyl)methanol
1-(3-Methoxyphenyl)~1-(4-methyl-5-thiazolyl)methanol (1g)
in dry dichloromethane (10ml) was added dropwise to boron
tribromide (1M solution in dichloromethane, 25ml) at 0°C.
The mixture was allowed to warm to room temperature and

25 was stirred for 15 minutes. The mixture was poured onto
ice (40g) and 0.88 ammonia (10ml). The precipitate was
filtered off and purified by chromatography to give the
title compound. M.p. 181-184°c,.

30 ' EXAMPLE 49
1-(2-Furyl)-1-(4-methyl-5~oxazolyl)methanol
The title compound was prepared f£from 4-methyl-5-
oxazolecarbaldehyde and 2-furyllithium using the method
of Example 28. M.p. 52-54°c.

35 .
1y Nor (CpCly) 2.16 (3H), 2.7 (1H, br), 5.92, 6.32, 6.40,

//
7.44 and 7.80 (each 1H).

Been Replaced
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ut es

utical Formul ations The adm nistration in the nove :
nt of this invention may conveniently be oral, rectal, topical *3
r parenteral at a dosage |evel of, for exanpl e, about 0.01 to 1800~
preferably about 1.0 to 500 nghkg and especially about 5.0 to 20
g and may be admi nistered on a reginmen of | to 4 doses or treatnents
day. The dose will depend on the route of adm nistration, preferred

) o N, . . : b
bei Rgunder &, 60:0; Myt rsMgNONs Fd®i Ni Séggétg@gf xtigﬂrﬁésl eﬁf and

. . : he
ppreci at ed ag,tfe geyerigt a0 t he disease, t
ot her factorgbn%rrrgrl§ Ec[(f)ngi'dz éﬁ

A

I et

I’

the individual reginmen and dosage nost appropriate for a particul ar

patient.
5
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EXAMPLE 50 :

Regsolution of 1- (4-Methyl-5-thiazolyl) -l1-phenylmethanol
1-(4-Methyl-5-thiazolyl) ~1l-phenylmethyl acetate suspended
in pH 7.5 buffer at 37°C was treated with pig liver
esterase. The resulting product was subjected to flash
chromatography to give, after crystallisation, 1-(4-
methyl-5-thiazolyl)-1l-phenylmethanol which was shown by
chiral HPLC to be greater than 98% one enantiomer. The 1-
(4-me|:hy1-5-thiaolyl)-l-phenylmethyl acetate that was
also obtained from the flash chromatography was subjected
to base hydrolysis and the product recrystallised to give
the other enantiomer of the title compound.

EXAMPLE 51

Resgsolution of 1-(2 ~Fluorophenyl)-1-(4 -methyl-5-
thiazolyl)methanol

The title compound was resolved by preparative HPLC on a
Chiralcel OD column using 2-propanol in hexane as
solvent. The enantiomers showed [a]%o + 61° anda -60°
respectively.

EXAMPLE 52
4-Methyl-5-oxazolecarbaldehyde
4-Methyl-5-oxazolecarbonyl chloride (Indian J. Chen.,
Sect. B, 1985, 24B, 535-8) in dry tetrahydrofuran was
treated @ at  -78°% with lithium tri-tert-
butoxyaluminohydride (1M solution in tetrahydrofuran).
Work up in the usual fashion gave the title compound.

1y Nmr (CDCly) 2.55 (3H, s), 8.03 (1H, s) and 9.92 (1H,
8) ppm.

I .
This Sheet Has Been Replaced

by the attendi ng physician will influence

(A




maceutical fornul ations conprising the conpound of this inv
eniently be tablets, pills, capsules, syrupf’m’ﬂw
s for oral admnistration; sterile par ent %ﬁ'st\eetﬁﬂ'm“@‘ﬁ
sions for parenteral admnistrggion;, or as s E

adm nistration; or as suitable topical' fornulat nal
edures for the selection and preparation of sui tabl ceut I cal
mul ations are descri bed, fornxmm:rmsa in " Phar rraceut icals -
Sci ence ofy Q330 ) h | | Vi

jHappl i cation the AGidwSe Zélf)s{:ﬂﬁ ?r@%clﬁeﬂ‘yq Eoaifh 1 ﬂ fn ad WAdlg)a i 11 er

e.g. lactose, saccharags manni es suc as otato
starch, Scorntrimethylsi Souvaoles) ipcdry benzeme (4R}l es The

bi nder such aaﬂ&ﬂuﬁdrﬁhswsew&yaanat r@qﬁwuﬁfauﬁatﬁwa for UAr igagat éwmpfas
magnesi um st earat e, cium arat e, pol yet ycol .. .waxes, .paraffin,
and the like, %é’f?ﬁ‘ tq@ﬁ"'ﬁffrp‘?'iééeag}'ﬂ'oat ?%e ﬂ)at cAEESE Mas
required, thewidbesaqpeepar edodtunleshydbedenbouabmtbe sabitetony tand
concentrat ed mr,smt'ﬁtd OQrganic phase was separated and dried.

10 Bvaporation gave the title compound as an oil.

13¢ mmr (cpc1y) 15.1, 53.9, 108.8, 123.9, 129.9, 140.0,
143.9, 150.3 and 151.4 ppm.

15 . EXAMPLE 54
1-aAzido-1-(4-methyl-5-thiazolyl) -l-phenylmethane
Starting with 1l-(4-methyl-5-thiazolyl)-1-phenylmethanol
and using the general method of Example 53, the title
compound was obtained.

20
13¢c mmr (cpcly) 15.4, 61.4, 126.6, 128.5, 128.8, 131.0,
138.5, 150.1 and 151.6 ppm.

EXAMPLE 55

25 1-(4-Methyl-5-thiazolyl)-1-(N-phthalimido) -1-phenyl-
methane Hydrochloride |
1-(4-Methyl-5-thiazolyl)-1-phenylmethanol (30 mmoles),

triphenylphosphine (40 mmoles), phthalimide (40 mmoles)

and diethyl azodicarboxylate (40 mmoles) in dary
30 tetrahydrofuran (15ml) were stirred at room temperature

for 3 days. The mixture was evaporated to dryness and

the residue was purified by column chromatoﬁraphy on

silica gel. The material thus obtained was converted

into the hydrochloride salt using the standard procedure.
35 M.p. 194-196°C.

13¢ wmr (cpe1y) 12.6, 49.1, 124.1, 127.0, 129.2, 129.4,
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contain e.g. gum arabic, gelatine, talcum

ani um di oxi de, and the like. Alternatively, t
with a polynmer known to the man skilled in the | in a
y volatile organic solvent or m xR@re of organic tuffs

he added to these coatings in order to readily distinguish betmeen
fets containing different active substances or different anounts of the
$f|ve conpounddl.2,FaB4tle ABSPAralBSn8ef 144f.8 ,gdiSdl.Tnandaisdl.@s ppmhe

i ve substance may be admixed with e.g. a vegetable oi

1-(4-Methyl-5-thiazolyl)-1-phenylmethylamine
The product from Example 55 (1.3 mmoles) and hydrazine

hydrate (1.8 mmoles) were heated under reflux in ethanol
(10ml) for 2 hours. The precipitated phthalimide was
filtered off and the filtrate was evaporated to dryness.
The residue thus obtained was purified by flash
chromatography to yield the title compound.

13c mmr (cpc1ly) 15.4, 53.1, 126.4, 127.5, 128.6, 137.8,
143.9, 147.6 and 150.2 ppm.

EXAMPLE 57
N-(l1-(4-Methyl-5-thiazolyl)~1-phenylmethyl)acetamide
Acetyl chloride was added to a solution of the product
from Example 56 and triethylamine in dry dichloromethane.
The mixture was stirred at room temperature overnight and
then washed with aqueous sodium hydrogen carbonate
solution. The organic phase was separated, dried and
evaborated and the residue was purified by flash
chromatography to give the title compound.

13¢ mmr (cpcly) 15.3, 22.9, 50.1, 126.7, 128.0, 128.8,
133.5, 140.4, 150.0, 150.2 and 169.0 ppm.

EXAMPLE 58 _
1-(3-Furyl)-l1l-(4-methyl-5-thiazolyl)methylamine
The product from Example 53 in ethanol was shaken with
10% palladiuméon-charcoal under an atmosphere of hydrogen
for 3 hours. The catalyst was filtered off and the
filtrate was evaporated to dryness. Flash chromatography
of the residue thus obtained gave the title compound.

13¢ mmr (cpcly) 14.7, 44.9, 108.6, 128.9, 137.0, 138.4,

or pol yet hyl ene
ycol . Hard gel atine capsul es may containhgranules of the active substance
EXAMP:

S|ng ei ther, the above



exci pi ents for tabl ets e.Jg. | act ose, sacchar ose,

, mannitol, starches (e.g. potato starch, corn starch or
ctlh) cellul ose derivatives or gelatine. AIso Iiguids—ort

Jlids of the drug can be filled ingg hard gelatlnﬁsgﬁgquLgéquwEQ§age

for rectal application can be solutions or suspe be
ared in the form of suppositories conprising
tance in 3482 udd7ult And AdeLPappmatty base, or

;hsules conprising the active substance in adm xture with vegetable oi |l or
affin oil. Liquid preparations for oral application may be in the fory
¥f syrups or suspensions, for exanple solutions containing from apout 0.02%

;fo about 20% by wei ght of the act@ggﬁugﬁ#qgﬁﬁugﬁﬁgin descri bed, the
bal ance i ng sugar and m xture of ethanol, water, glycerol and propyl ene

gl ycol . tionally such liquid preparations may contain col ouring agents,

fl avouri ng ageThe, f@hm#ms{( rﬁ:aﬁiﬁtid‘staﬂ.b.q)&‘ﬂr?&h'ﬁé Qﬁhkﬁb&%epﬁirﬁaéghg5§9¥.l ons
o _the,m
ssent o o i e ek lgnget oLy, ST SEPRESTS S

Compogition 1 - Tablets

10 Compound of Example 33 10g
Lactose 94g
Microcrystalline cellulose 86g
Polyvinylpyrrolidone ' 8g

'Magnesium stearate 2g

15

The compound of Example 33, lactose, cellulose and
polyvinylpyrrolidone are sieved and blended. The
magnesium stearate is sieved and then blended into the
_ above mixture.. Compression using suitable punches then
20 vields 1000 tablets each containing 10mg of the active
ingredient. If desired, the obtained tablets can then be
£ilm coated. .

Composition 2 ~ Tablets

25 Compound of Example 11 . 50g
Lactose 80g
Microcrystalline cellulose 20g
Potato starch 40g
Polyvinylpyrrolidone 8g

30 Magnesium stearate 2g

The compound of Example 11, lactose, cellulose and part
of the starch are mixed and granulated with 10% starch
paste. The resulting mixture is dried and blended with
35 the remaining starch, the polyvinylpyrrolidone and the
sieved magnesium stearate. The resulting blend is then
compressed to give 1000 tablets each containing 50mg of



Jd in an aqueous sol ution of a water-soluble

Phar maceutically acceptable salt of the active subst referably
Frconcentration of fromabout 0.5%to about 10% by weig e"Rqﬂmed
*Ut i ons may al so contain stabilizing fgent s and/ or buffe’mu

®y/ involve the use of surface acting agents to inprove so

Fgy conveniently be provided in various dosage unit anpoul es. - The -
nécessary StathhnchWH@Wﬁﬂgﬁdaléﬁﬂ| Exanpl es were purchased conmercially
éxcept as foll ows: i

Compogition 3 -~ Capsules

Compound of Example 1 100g
5 Pregelatinised starch 98¢g
Magnesium stearate 2g

The compound of Example 1 and the starch are sieved,
blended together and then lubricated with the sieved

10 magnesium stearate. The blend is used to £ill 1000 hard
gelatine capsules of a suitable size. Each capsule
contains 100mg of the active ingredient.

15
Composition 4 - Injection Formulation
Compound of Example 46 0.5 to 10g
Polyethoxylated castor oil 15¢g
‘Water for injection ad 100g
20

Sodium chloride may be added to adjust the tonicity of
the solution and the pH may be adjusted to that of
maximum stability and/or facilitate solution of the
‘compound of the invention using dilute acid or alkali or

25 by the addition of suitable buffer salts. Antioxidants
and metal chelating salts may also be included.

The solution is prepared, clarified and filled into
appropriate size bottles and sealed. The formulation is
30 sterilised by heating in an autoclave. Alternatively,
the solution may be sterilised by filtration and filled
into sterile bottles under aseptic conditions. The
solution may be packed under a nitrogen blanket.

35 Compogition 5 - Injection Formulation

Compound of Example 1 0.5 to 10g
Polyethoxylated castor oil 15¢g



-.net hyl - 5-t hi azol ecar bal dehyde (J. Amer. Chem Soc., 1982, 104, 4934-43)

2- ithium (J. Og. Chem, 1962, 27, 1216). v
EXfAll\J/Igﬁzl IlﬂllI l(Jg1 I(:uryl )91-(4- met hyl - 5-t hi azol yl ) net hanol 4- Met hyl thiaz

(3g) in dry diethyl éether was added dr %&\r/]vi se to a sti rred;‘bislsueedmﬁl}z&ilke ]acf(t.
n-butyllithium(1.6Min hexanes, 21n) 7 .d| et hyl et ggr Sn qm ,”
under an atnosphere of dry nitrogen. Af ter

[ [ ' : was added and the rmxiure was t
Lo wer ol ol erpranece GSYS?EZe was t hen cool ed t?d-gm[err] C and further

tnob\tlj\?;/m ffh?ﬁa&?’rﬁ’}gﬁa °RRgeelyexyorprylenenas warmed to O[err]C. After

\ ) and 3-fural dehyde (5g)
30 minutes t helarkt copolgmezgdPRuesnliedrise) 78[err1]°§ lowed to warmto room

i [ 1 ed. The m_xture was \
Itn dé?éPyLee;ﬁﬁég$t ggkébﬂﬁéﬁﬁggg sat ur 8fed aqueod90godi um Eyg_rotgﬁnl
cgrgonat was added. The reaction m xture was extracted wt I et hy

e oo b6, 5t L0 L e Mol B3 o of
f4|4a22[ g?:fgﬁ&? ééj&?mtqwq@n PAll4popflene §08c81 drid Brudcintd
139.4, 143.5F68I8. Thenthikturd BB Yently heated until a clear solution
is obtained. fThis solution is sterilised by heating in
10 an autoclave or alternatively, by the process of
filtration. A concentrated sterile solution is thus
obtained, which is suitable for dilution with sterile
water in order to form a composition suitable for
parenteral administration.

et her

15
Composition 6 - Injection Formulation
Compound of Example 5 0.5 to 10g
Hydroxypropyl-s-cyclodextrin 10g
Water for injection - ad 1009‘

20

Water for injection is added to a mixture of the compound
of the invention and hydroxypropyl-s-cyclodextrin. The
mixture is gently stirred until a clear solution ig
obtained. The solution ig filled into bottles which are
25 then sealed and steriliged by heating in an autoclave or
alternatively, by the process of filtration.



pind: C, 55.0; H, 4.7;
N, 7.2% Fol | ow ng the general nethod of Exanp

A i, T T iy

132[err]C
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CLATMS

1. A compound having the general formula (1)

N 2
Rl_<x c—A M
N\
n’ “WR;

wherein:
X is O, S or Se;

Ry is H_, lower alkyl, lower alkbxy-lower alkyl, aryl-
lower alkyl or CFy;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

W is O, S, NH or N-lower alkyl;
R3 is H, lower alkyl or lower acyl;

Ar is phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally subst_ituted by Rgi

Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CFq, OH, NO, or NR4R5,
wherein R, and Rg independently are H, lower alkyl or
lower acyl;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof;

N, 7.0. (Jerr]Herr]NJerr]S requires C, 55.4;

t he

This Sheet Has Been Replaced _
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hanol _The tit]e
: Met hyl - 5-t hi azol yl')-1-(3-Dyridyl) met
Jnd3mag ggnvertgd into the hydrochlorlde salt usi ng hydrogen- chloride

el i et e A 18 o

PXAKPLE 4 1- (4- Met hyl g
: terised as the hydrdocCchloride salt.
f32205nd nas charac EXAMPLE 5 1-(2-Furyl)-1-

(4- et hyl - 5- t andzwligh) Iﬁﬁd”lmvl:lééé( ?I:—Ihéﬁ )Eﬂgegrdg"(’fﬁ“lﬁ) rJ 7"%‘?‘%‘1 1£])er g]nzi
g gS(SﬁH sf)b%%$0§xéi£§ él C 55.1; H 4.8; N, 6.8. C[err]H[err]hKIerr]S
requires C, 55.4; H 4.6; N 7.2%

1-(4-mathy1-5-thiazoly1)-1-pheny1msthanol;

5 1-(2,4-dimethyl-5—oxazoly1)-1-pheny1methanol;
1-(5-thiazoly1)-1-pheny1methanol;
1—(4-oxazoly1)-1-pheny1methanol; _
1-(2,4-dimethy1-5—thiazoly1)-1-(2-chloropheny1)methanol.

10
2. A compound having the general formula (2)
R
. : N 2
15 R—< I (2)
| | X /C\/ N
' H OR,4

wherein:

20 X is 0 or s;
and Ry, Ry, Ry and Ar are as previously defined in claim
1.

3. A compound according to claim 1 being :

25
1-(3-fury1)-1-(4-methy1-5-thiazoly1)methanol;
1-(2-fury1)-1-(4-methyl-5-thiazoly1)methanol;
1-(4-methy1-5-thiazoly1)-1-(2-thieny1)methanol;
1-(4-methyl-5-thiazolyl)-1- (3- -thienyl)methanol;

30 1-(2-fluorophenyl)-1- (4-methyl-5- ~thiazolyl)methanol;
1-(3-chlorophenyl)-1- (4-methyl-5- ~thiazolyl)methanol;
1-(4-methyl- -5-oxazolyl) - ~l-phenylmethanol;

1-(4- fluorophenyl)-l (4-methyl- -5-oxazolyl)methanol;
1-(2-fluorophenyl)-1- (4-methyl- -5-oxazolyl)methanol;

35 1-(3-aminophenyl)-1- (4-methyl-5- -thiazolyl)methanol;
1-(3- dimethylaminophenyl) 1- (4-methy1 5-thiazolyl) -
methanol;

is Sheet Has Been Replaced
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E 6 1- (4- Methyl -5-thiazolyl)-1-(2-thienyl)nethanol .
H Nmr (CDCl[err]) 4 (3H, a), 3.46 (1H, d), 6.3 d), 6.95 (2H,
(
1

|
.29 (1H, n) and 8. é' 1H s ) ppm 7
ﬁ/bwgt gyl -5-thi azol yl ) -1-(5-nitro-2gkuryl) net hanol n”!’”ﬂlﬁi””iﬂﬁlili’?

or pharmaceutically acceptable aciq aday
solvates thereof. tion "altg o,

4. A process for preparing a compoung aa
Q

5 1 by Ording to dlaip,

(I) in the case where W is O

by .
(a) reacting a compound of general fOrmul
10 organometallic derivative ArM * Q) With an
N 2
R1—< (3)
15 : X CHO

or (b) reacting a compound of generaj Loz
1la

organometallic derivative of genera; form, (@)
. . 1la

With
(5) an

20

o

N R,
R
’ Qﬂ/ M (5)

25 .
or (c¢) by reduction of a compouns of geney 1
4l g0
rm;h “;’

N R,
- v~ Y

30 - ' X C — (6)
i

Ar — CHO (4)

and quenching the reaction mixtwye with ,

35 (Ry is H) or an alkylating (z 4, o “Tton 2t
acylating (R3 is lower acyl) ru;;_.;_._. “T alyy, e

This Sheet Has Been Replaced
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e o i 23. 1?Rrprr1C
- 2-furyl)-1-(4-nethyl -5-thiazol yl ) net hanet—M P 1
1- (1- N%t%yl ( 2-pyrrolyl)-I-(4-nethyl-5- thlazol met hanol

1 ﬁ)rllr]g Eﬁle;zz)lyl) 1- (3-thi enyl ) Agt hanol Eﬁwﬁl_ M)Im“um ,“L 2

lH
MPLE 1%)1 (2- Fl uor ophenyl) - 1- ( 4- net hyl - 5- thlazolyl)nethanol

0- 101[ er r ] C{II) 1inNthe( ERES] whekk a 43g( Iowed) &

o A i

C, 58.95; H

7.06, 7.27 and 7.34 (each 1H, m and 8.62 (1 s) pp
@%F(lH
ound:

be first obtained as above and then converted into
the compound wherein Rg is lower alkyl or lower acyl;

(IXII) in the cagse where W is NH or ﬁ-lower alkyl
by, for example,

(a) reductive amination of a ketone of general formula
(6),

or (b) by conversion of a ketone of general formula (6)
to an oxime derivative followed by reduction,

or (¢) by conversion of a compound of general formula (1)
wherein WR3 is OH into the corresponding azide or
Phthalimide using, for example, the Mitsunobu reactlon,
and then reduction or hydrolysis respectively.

5. A compound of general formula (6)
N. 2
R'%xﬁ a ®
O

wherein R, Ry, X and Ar are as defined in claim 1 with
the provisos that when Ar represents phenyl, then Ry, Rq

and Rg are not all hydrogen; and that the following three
compounds are excluded:

4-bromophenyl 5-thiazolyl ketone;
4-methyl-5-thiazolyl pPhenyl ketone;
4-methoxyphenyl 4-methyl-5-thiazolyl ketone.

This Sheet Has Been Rep

Hlllil I
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[ M
12 1-( 3- Fl uor ophenyl ) - 1- (4- net hyl - 5- thbazgl[%%osgwres
y5[err]C. Found: C, 59.2; H 4.4; N, 6

L 25 5 Mt pheny)- 1 (-t aZ°'HII]IIHHIII*IIIHHIII‘IITIII

EXAMPLE 14
5-100[err] C

6. A phamaceuﬁical formulation containing a compound
having the general formula (1)

. N. 2
5
R——<
7

N\
WR,

10 wherein:
X is 0, & or Se;

Ry is H, 1lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or cr3;

15
Ry is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;
Wis 0, S, NH or N-lower alkyl;

20
Ry is H, lower alkyl or lower acyl;
Ar ig Phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Re;

25
Re is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, c1='3, OH, sz or NR4R5,
wherein R, and Rg independently are H, lower alkyl or
lower acyl;

30
geometrical ang optical iscmerg and racemates thereof
where such isomers exist, asg well asg pharmaceutically
acceptable acid addition sgaltg thereof and solvates
thereof,

35

carrier.
his Sheet Has Been Replaced
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- - . 97- ]C. 1H

|orophenyl)-l-(4-”Ethy"5'th'azplﬁlggethan0| 26 (k. 7. 41
DC13) 2,41 (30 s), 3. 37 (éH’ng?’c 55.2; | ““ﬁlﬁ““'

/i Tigorriainos requites c s H w2 s N "

% r]H err] G NOS requires C’|S?i}(4-hé¥%yi-51thiazocyl}nthaﬁO' N'ps

PXAVPLE 15 1'(355EéhoéPh28¥0? H 5.7, N 5.75. Clerr]Herr]NJerr]

0.25 Herr]O l_l’(eg?fl\:;?ﬁzgr ﬁg:ﬁ )nul(Z #gt hyl - 5-t ﬁ.“%za ﬂ’))rret hanol . M p.

EXAMPLE 16 EXAMPLE 17
121-122[err] C. 2 .
N
R, < K —Ar (1)
. 5 X C\\
H/ WR;
wherein:

X is 0, s or Se;

10 Ry is H, 1lower alkyl, 1lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

Rz is H, lower alkyi, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

15
Wis 0, S, NH or N-lower alkyl;

R3 is H, lower alkyl or lower acyl;

20 Ar is Phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg;

Rg i3 one or more groups selected from lower alkyl, lower

acyl, halogen, 1lower alkoxy, cr3, OH, N02 or NR4R5,
25 wherein R; and Rg independently are H, lower alkyl or

lower acyl;

geometrical and optical isomers and racemates thereof

where such isomers exist, as well as pharmaceutically
~30 acceptable acid addition saltg thereof and Ssolvates

thereof

for use in therapy.

35 8. A compound as defined in claim. 7 for use as a

eplaced

"l



Tc”ChIorophenyl)-l-(4-nethy|-5-thiazo|y|)nethanoT” err]C.
d C, 55.05; H 4.3; N 5.8 (derr]H/[err] reqU|res

S o ..

Found: C, 65.7; H 6.2; N, 6.25. C[err]H err] NOS requﬁre J
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9. A compound as defined in claim 8 for the treatment of
acute and chronic neuropsychiatric disorders
characterised by progressive processes that sooner or
later lead to neuronal cell death and dysfunction and for
the treatment of different types of convulsive states.

10. A compound as defined in claim 9 for the treatment of
acute and chronic neuropsychiatric disorders, such as
stroke; cerebral ischaemia; dysfunctions resulting from
brain and/or spinal trauma; hypoxia and anoxia; multi-
infarct dementia; AIDS dementia; mneurodegenerative
diseases; brain dysfunction in connection with surgery;
and CNS dysfunctions as a result of exposure to
neurotoxins or radiation.

11. A compound as defined in claim 9 for the treatment of
different types of convulsive states, such as epilepsy,

status epilepticus, pre-eclampsia and delirium tremens.

12, The use of a compound having the general formula (1)

wherein:

x'is O, S or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

Ry is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

1, H

is Sheet Has Been Repl
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o, 4% EXANMPLE

H6.25 N o4 Gerr] Herr]NoS re\m\“ﬁm“‘“

-thi
- (2, 6- Di net hoxyphenyl ) -1-(4-net hyl -5-t hi azol yl ) met hanol

err] ®R3 is H, lower alkyl or low&xXrdé&¥l; 22

M1 )-1-(4-methyl -5-thiazol yl ) net hamol M p. 103- 10“\“‘@”
6. 0

azol yl ) - 1- (3-ni trophenyl ) net hanol M p.¢ 119. -121[err]C

M p.

-5-thiazolyl)-1-(Il-naphthyl)methanol Mp. 115.5-116.5[err]C.

Ar i1s phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Rgs

Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO; or NR Rg,
wherein Ry and Rg independently are H, lower alkyl or
lower acyl;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically

acceptable acid addition salts thereof and solvates
thereof

for the manufacture of a medicament for the treatment
of neurodegenerative disorders and/or convulsive states
and/or agitation and sleep disorders.

13. The use according to claim 12 for the manufacture of
a medicament for the treatment of acute and chronic
neuropsychiatric disorders characterised by progressive
processes that sooner or later lead to neuronal cell
death and dysfunction and for the treatment of different
types of convulsive states.

14. The use according to claim 13 for the manufacture of
a medicament for the treatment of acute and chronic
neuropsychiatric disorders, such as stroke; cerebral
ischaemia; dysfunctions resulting from brain and/oxr
spinal trauma; hypoxia and anoxia; multi-infarct
dementia; AIDS dementia; neurodegenerative diseases;
brain dysfunction in connection with surgery;

and CNS dysfunctions as a result of exposure to

neurotoxins or radiation.
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F5-thiazolyl)-1-(3-trifl uoro- rrethyl pheny

| C. Found: C, 52.6; H 3.5; N, 5.0. Fl[.err] NOS
?, 52.7; H 3.7; N 5.1% i Iw Iﬂ
'rophenyl) 1- (4- et hyl - 5-t hi azg yl ) net hanol

sequentially with n- butyllithium trimethylzilylchl orlde
Tlithiumand trinethylsilylchloride according to the nethod of

*

193&heb usel ditcrdingp|toneling T8 FHrakhe @nufacture of
a medicament £or the treatment of different types of
convulsive states, such as epilepsy, status epilepticus,
pre-eclampsia and delirium tremens.

16. A method for the treatment of mneurodegenerative
disorders and/or convulsive states and/or agitation and
sleep disorders by administering to a host in need of
such treatment a sufficient amount of a compound having
the general formula (1)

N. 2
R1—<x oA @
\
7’ WR,

wherein:
X is O, S or Se;

Ry is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

Ry is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

W is O, S, NH or N-lower alkyl;
Rq is H, lower alkyl or lower acyl;

Ar is phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg:

Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO, or NR4Rg,
wherein Ry and Rg independently are H, lower alkyl or
lower acyl;

Sheet Has Been Replaced
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el then gave 4-nethyl-5-tri
rimethylsilylthiazole (39),

caesiumfluoride (2.7g) in dry te ydr of ur an omr wer e
r reflux for 30 hours. The m xture Wg 0‘ ated to
d the residue thus obtainedg.,was purifie Wmm“@wf&m
raphy to afford the title coffound. Mp. 133.5- ¢ ) ] C.

met hod of
Exanpl es

ri oﬂé? 167.5-172. 5[ err] C. Fol | owi ng t
24 andusrhiCehe %poppié@j_eigloqlee%deanéhe c
ra

o

6 \hererspehedig
Dicmgawg-l-("ﬂenreﬁ h§FL8t e hiagz abel) maghapgl M b 168" 184 err] C.
acid addition ga3 THaceutigally
thereof, alts thereot and s;::l.vates
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=Di chl or ophenyl ) -1-(4-net hyl -5-thi ?éol yl) ) met hanol M p.
Hydrochl oride, mp. -180-188[err]c ec.).

N mp. 147-148[err]C _ EXAMPLE 27

r ophenyl ) - 1- (5- t hi azol yl) nmaghanol 2-Bronot hi azole (5g) in dry
r (20m ) was added dropwise to a stirred solution of
Tum (1. 6Min hexanes, 21m) in diet hyl ether (20m) at -70[err]C
‘nmosphere of dry nitrogen. After 30 m nut es, -
sinIﬁnggj\éQ (3.an1) was added and the m xture was allowed to
[err]C. The mi xture was then cooled to -70[err]C and further

I thi s added. The m xture was warnmed to O[err] C and
Olénhlnﬂ%églm gsg\ﬁt nvention relates to novel heterocyclic

mpounds having the general formula (1)

N
10 Rl'—< 1 __Ar (1)
X C

wherein:
15 X is O, S or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
- lower alkyl or CF3;

20 Ry is H, lower alkyl, lower alkoxy-iower alkyl, aryl-
lower alkyl or CFy; :

W is O, S, NH or N-lower alkyl;
25 Ry is H, lower alkyl or lower acyl;

Ar is phenyl, furyil, thienyl, naphthyl, pyridyl or
pYrrolyl, optionally substituted by Rg; .

30 Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, 1lower alkoxy, CF3, OH, NO, or NR Rg,
wherein R, and Rg independently are H, lower alkyl or
lower acyl;

35 geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof having therapeutic activity, processes and
intermediates for their preparation,  pharmaceutical

40 formulations containing said compounds and the medicinal
use of said compounds.

This Sheet Has Been Replaced
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; ' Aoq05-3
21 ° cooled again to -70[err]C and 3, 4-di chl orobenzal dehyde (5.8g) i reees

di ethyl ether (40M) was added. The m xture was then allowed to warmto
roomtenperature and after 30 m nutes saturated aqueous sodi um hydrogen
carbonate was added. The mi xture was extracted w th dichl oronet hane and the
material thus obtained was purified by chromatography on silica gel to give
the title conmpound. The hydrochl oride salt was prepared. Mp
167-170[err]C.  ARTIEBOLAGET ASTRA EXAVALE ZEPLACEMENT SHEETS  SG

-1- (4- Met hyl - 5- oxazol yl ) - | - phenyl met hanol  4- Netghyles &+mionz phemhrbid @egye:
(600nD) in dry tetrahydrofuran (I 0n1) qvadded»;}dr opwise R 60 gaped - M‘e&fi
sol ution of phenyllithium (2.0Msolution in e -and -diethykget her
2.8m) in tetrahydrofuran (20m) at -70[err]F:# _‘.wan’atnngphamekﬂgaﬂry
nitrogen. After 1 hour the mxture was allo -d‘to warmto room tenperat ur4g.
After a further 1 hour saturated aqueous sod}um hyd - ark 1S
added and the mixture was extracted with ethyl Dadét Bre ™t Thaaee et
purified by flash chromatography to yield the title conpound.

Inventors: B Robin Boar
Alan J Cross
Duncan A Gray
A Richard Green

J 1227-1
1994-05-06 i
GF/1le

Novel (1-Phen21-1-heterocxclzllmethanol and {1-Pheqzl-
1-heterocyclyl)methylamine Derivatives




Mp! 79-81[err]C. IN Nnr (CIKl[err]) 2.14 (3H @)...5.94 (1H s),

(5H m and 7.75 (1H, a) ppm = ceifthL

i &gtﬁlrogopheny:) 1- g4 nmet hyl - 5-0xazo|y|)nethan I REPLA SHEET
y oxazol ecar bal dehyde (770ng in tet

(15n) was added dropwise to a stirred sélution y rahﬁﬁrofrra

magnesi um brom de (1M solution in telrahydrofuran, [7. 3n1) I n ﬂ '

tetrahydrofuran (30n) at -70[err]C under an at nosphere of dry nitr

After 1 hour the m xture was allowed to warmt o riscom-i-enperat.Lur.e.ak

then poured into saturated aqueous sodi um hydrogen carbonate. Extr

wi th ethyl
conpound.

acetate followed by flash chromatography gave the title

Novel (1- -Phenyl- l-heterocxclxllmethanol and (1-Phenyl-
1-heterocxc1x1)methxlamine Derivatives

Field of the Invention

The present invention relates to novel heterocyclic
compounds having therapeutic activity, processes and
intermediates for their preparation, pharmaceutical
formulations containing said compounds and the medicinal
use of said compounds. :

. Background of the Invention

There ~ exists a large group of acute and chronic
neuropsychiatric disorders for which safe and clinically
effective treatments are not currently available. This
diverse group of disorders encompasses 2a broad spectrum
of initial events which are characterised by the
initiation of progressive processes that sooner or later
1lead to .neuronal cell death and dysfunction. Stroke,
cerebral ischaemia, trauma or a neurodegenerative disease
gsuch as Alzheimer’s disease or Parkinson’s digsease are
all commonly occurring conditions that are associated
with neurodegeneration of the brain and/or spinal cord.

The ongoing search for potential treatments of

7.3-7.5

an

ogen.
d was
action

neurodegenerative disorders has involved investigation of

excitatory amino acid antagonists, inhibitors of 1lipid
peroxidation, calcium channel antagonists, inhibitors of
specific pathways of the arachidonic acid cascade, kappa
opioid agonists, adenosine agonists, PAF antégonists and
diverse other agents. At the present time there is no
consensus of the relative importance of the role played
by compounds belonging to any of these general classes.

Anticonvulsant agents are widely used, particularly for
the treatment of various types of epilepsy. In general,
the mechanism of action of such agents is poorly



22 * MP. 102.5-104[err]C. 13 Nnr (CDCl[err]) 2.09 (3H, a)[ REPACKMENT SHEET
hr), 5.88 (1H, a), 7.04 (2H, a), 7.38 (2H, m and 7.66 (1H f)] ppm
Fol |l owi ng the general nethod of Exanple 29 and using the appro rgiﬁ ﬁOV 1996
Gignard reagent, the compounds of Exanples 30 and 31 were pyre are
EXAMPLE 30 1-(4-Met'hyl -5-o0xazol yl)- 13 (2-nethyl phenyl ) net hanol "
122-123[err]C . EXAMPLE 31

1- (4- Met hyl - 5-oxazol yl ) - 1- (4- net hyl phenyl ) net hanol M P. 125-127[err]C.
EXAVPLE 32 understood and there remains a genuine need for the

development of new safe and effective anticonvulsants.

In a paper (J. Org. Chem., 1957, 22, 559-561) on the
synthesis of heterocyclic aminoethers related to the
antihistamine diphenhydramine, the compounds 1-(4-methyl-
S-thiazolyl)-l-phenylmethanol and 1-(2,4-dimethyl-5-
oxazolyl)-l-phenylmethanol - are described as
intermediates. '

In J. Org. Chen., 1988, 53, 1748-1761, 1-(5-thiazolyl)-1-
phenylmethanol is disclosed.

In J. Org. Chem., 1991, 56, 449-452, 1-(4-oxazolyl)-1-
phenylmethanol is described.

In J. Med. Chem., 1984, 27, 1245-1253, 1-(2,4-dimethyl-5-
thiazolyl)-1-(2-chlorophenyl)methanol is disclosed as an
intermediate in the synthesis of certain heterocyclic
-analogues of chlorcyclizine with hypolipidemic activity.

No pharmacological activity is ascribed to any of the

above compounds. These five compounds are deleted from

the scope of the present invention by a disclaimer in
- eclaim 1.

In patent application EP 351 194, the compounds;

' OR

are disclosed. The substituent 2-naphthylmethyloxy is
not included within the scope of Rg of the present
invention. '



1- (4- Met hyl -5-oxazolyl) -1- (3-nethyl phenyl)nmethanol n-B It hi

: _ -Butyllithium (2.5
solution in hexanes, 3.9m) was added dropwise to a sti rredysol ution (()f
3-bronotoluene (1.1mM) in dry tetrahydrofuran (ReH—atewiOleortl.C under

at nosphere of dry nitrogen. After 20 mnutes, 4-eRBMAGEMENT

5- oxazol'ecar bal dehyde (1.15g) in tet r:;;\hydrofuran ( Eﬂl SHEET
hour the mxture was allowed to warm=to room tenp r
heat ed under reflux for 1 hour. The cool ed sol UF

éd i

saturated aqueous SOdIU h dr pgen carbonate. Extr Jkn.n_w_t.h..e.t
RO . -X- L= Z)e L) h
acet at e and FRQRreSeRLARLFRWHS~t hen gave the title 1

ed.

After
t hen

to
I

76.5-77. 5[ erx] QrimryFobbdme.Meogemhgl prasent o#%&%%ﬂg&’yﬁ

P usi ng

th
© appro";éat 2180 Vhe hORLER1 2L LOYeT® ndditdpB1ae Somfouneaiich 33 1o
by virtue of their pharmacological profile are expected
to be of value as neuroprotective agents, as

36 were pre

anticonvulsant agents and/or as sedative-hypnotics.

Neuroprotective agents are useful in the treatment of
acute and chronic neuropsychiatric = disorders
characterised by progressive processes that sooner or
later lead to neuronal cell death and dysfunction. Such
disorders include stroke; cerebral ischaemia;
dysfunctions resulting from brain and/or spinal trauma;
hypoxia and anoxia, such as from drowning, and including
perinatal and neonatal hypoxic asphyxial brain damage;
multi-infaxct dementia; AIDS dementia; neurodegenérative

digeases such as Alzheimer’s disease,’ Parkinson’

disease, Huntington’s chorea, ,epilepsy, nmultiple
sclerosis and amytrophic lateral sclerosis; brain
dysfunction in connection with surgery involving
extracorporeal circulation or in connection with brain

surgery, including endarterectomy of the carotid
arteries; and CNS dysfunctions as a result of exposure to
peurotoxins or radiation. This utility is manifested,
for example, by the ability of these compounds to inhibit
delayed neuronal death in the gerbil bilateral occlusion

model of ischaemia.

Anticonvulsant agents are useful in the clinic for the:

treatment of different types of convulsive states, such

ag, for example, epilepsy, gtatus epilepticus, pre-

eclampsia and delirium tremens. This ability is

manifested, for example, by the ability of these

compounds to inhibit seizures induced by various agents

such as NMDLA.

The present invention relates to a compound having the

an

1



23 ° EXAMPLE 33

1- (2- Fl uor ophenyl ) -1- (4- net hyl - 5- oxazol yl ) met hanol 1H Nnr (CDCl[err]) 2.14

(3H s), 3.02 (1H, br s), 6.22 (IH s), 6.98 - 7.37 (3H m and
(2H, m ppm EXAVPLE 34
1- (2, 4- D fl uor ophenyl) - 1- (4- et hyl - 5-2xazo| yl) met ha M.p

116-117.5[err] C EXAMPLE 35 REPLECEMENT SHEET
1- (4- Met hyl -5-oxazolyl)-I-(2-tri.fl uoromet hyl - phenyl) ranot-—ivtp
105. 5-107. 5[ err] C. Found: 56.2; H, 3.7, N, 5.4.

Clerr]H err]?f’é%’?ﬂ\lofgmf?eg}l? res C, 56.0; H 3.9: |N| 52280V 199.
EXAMPLE 36 1-(2-Chl orophenyl)-1-(4-nethyl -5-oxazol yl}) nethanaol

N 2
Ri—<
Y, c—A
\
1. WR,

wherein:
X is O, S or Se;

Ry is H, lower alkyl, lower alkoxy-lower alkyl, arvl-
lower alkyl or CFj3;

Roy is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

*

W is 0, S, NH or N-lower alkyl;
R3 is H, lower alkyl or lower acyl;

Ar is phenyl, furyi, thienyl, naphth_yl, pyridyl or
pyrrolyl, optionally substituted by Rg;

Rg is one or more groups selected from lower alkyl, lower

acyl, halogen, lower alkoxy, CFj, OH, NO, or NR4Rg,

wherein Ry and Ry independently are H, lower alkyl or -
lower acyl; '

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof;

and with the proviso that the following five compounds

7.67



M p: 127-128[err]C. EXAVPLE 37 Met hyl
1- (4- Met hyl -5-thi azol yl)-1-phenyl net hyl Ether sodium hydride (80%

di spersion in mineral oil, 80ng) was added to a stirr a'chﬂlAgEMEm' QHEET

1- (4-net hyl -5-t hi azolyl)- 1-phenyl-nethanol (500ng) ip

N, N-di met hyl formaide (101) at 0C. Afger 10 minutes, e h§/I I odi de (0}

was added. The nmixture was allowed to warmto room t epppr &% NOV-96af
further 30 m nutes the m xture was evaporated to drynpsg. The residue

purified by flasdesiigu@s ography to give the title cofrpound. H Nnr
(CDA 3) 2.46 and 3.39 (each 3H, s), 5.52 (1H, a), 7.28B Lol '

8.64 (1H, s) ppm :
1-(4-methyl-5-thiazolyl)-1-phenylmethanol;

1-(2,4-dimethyl-5-0xazolyl)-1-phenylmethanol;
1-(5-thiazolyl)-1-phenylmethanol;
1-(4-oxazolyl)-l-phenylmethanol;
1-(2,4-dimethyl-5-thiazolyl)-1-(2-chlorophenyl)methanol.

The expression "pharmaceutically acceptable acid addition
gsalts" is intended to include but is not limited to such
salts as the hydrochloride, hydrobromide, hydroiodide,
nitrate, hydrogen sulphate, dihydrogen phosphate,
ethanedisulphonate, mesylate, fumarate, maleate and
" succinate.

preferred embodiments of this invention relate to
compounds having the -general formula (2)

4

wherein:
X is O or S;
and Ry, Ry, Ry and Ar are as previously defined above.

Analogous compounds wherein X is Se, for example, 1-(3-
furyl)-1- (4-methy1—5-se1en'azolyl') methanol and 1-(2-
fluorophenyl) -1-(4-methyl-5-gselenazolyl)methanol, are
specifically included within the scope of the invention.

_Throughout the specification and the appended claims, a
given chemical formula or name shall encompass all
geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically



24 " Follow ng the general nethod of Exanple 37 and usi

starting materials, the conpounds of Exanple 38 to 43

EXAMPLE 38 Methyl 1-(3,4-Dichlorophenyl)-1-(4-nethyl -5-

Hydrochl oride, mp. 170-176[err]C (dec.).

EXAMPLE 39 Methyl 1-(2,4-Dichl orophgnyl )-1-(4-net hyl -
Et her Mp. 55-56[err]C

1- (3-Furyl)-1-(4-nmet hyl -5-thi azol yl ) met hyl Ether

Et her

nmet hyl

acceptable acid addition salts thereof and solvates
thereof such as for instance hydrates.

The following definitions shall apply throughout the
specification and the appended claims.

_Unless otherwise stated or i.n_dicated, the term "lower

alkyl® denotes a straight or branched alkyl group having
from 1 to 6 carbon atoms. Examples of said lower alkyl
include methyl, ethyl, n-propyl, isopropyl., n-butyl, iso-
butyl, t-butyl and straight- and branched-chain pentyl
and hexyl.

'Unless otherwise stated or indicated, the term “lower

acyl® denotes a straight or branched acyl group having
from 1 to 6 carbon atoms. Examples of said lower acyl
include formyl, acetyl, propionyl, iso-butyryl, valeryl,
and pivaloyl. '

Unless otherwise stated or indicated, the term "lower
alkoxy" denotes a straight or branched alkoxy group
having from 1 to 6 carbon atoms. Examples of said lower
alkoxy include methoxy, ethoxy, n-propoxy, iso-propoxy,
n-butoxy, iso-butoxy, sec-butoxy, t-butoxy and straight-
and branched-chain pentoxy and hexoxy.

Unless otherwise stated or indicated, the term "halogen®
shall mean fluorine, chlorine, bromine or iodine.

Unless otherwise stated or indicated, the term *lower
alkoxy-lower alkyl" denotes a lower alkyl group as
defined above substituted by a lower alkoxy group as
defined above. Examples of said lower alkoxy-lower alkyl
include methoxymethyl, ethoxymethyl, methoxyethyl and
ethoxyethyl.

Unless otherwise stated or indicated, the term “aryl-



C Nir (CDC[err]) 15.1, 15.3, 64.3, 69.6, 109.0, 126.4, 13

143.6, 149.5 and 151. 3 ppm EXAMPYE

1-(3-Furyl) -1-(4-nethyl-5-thiazolyl)nethyl Methyl Ether
(CDCl[err]) 2.45 and 3.36 (each 3H, s), 5.52 (1H?/ s), 6.34
(2H, m and 8.68 (1H, s) ppm

1-(2-Furyl)-1l-(4-methyl-5-thiazol yl)zethyl Met hyl Et her

(CDCI[err]) 2.44 and 3.39 (each 3H, s), 5.57 (1H, s), 6. 27

S REPLAGEMENT SHEET

NjNEé 5.0V-19%6

LE 42
[err]H

H m, 7.41 (1IN 5} 3Rda8ndeldth PowePRixyl group as defined above

gubstituted by a phenyl, naphthyl, furyl,
pyrrolyl or pyridyl group, itgself optionally

thienyl,

further

gubstituted. Examples of said aryl-lower alkyl include
benzyl, phenethyl, phenylpropyl, 4- fluorophenylmethyl,

furfuryl, 3- furylmethyl, tolylet:hyl and thenyl.

Among the most preferred compounds of formula (1)

according to the present invention are:

1-(3-furyl)-1- (4-methyl-5-thiazolyl)methanol;
1-(2-furyl)-1-(4-methyl-5 -thiazolyl)methanol;
1-(4-methyl-5-thiazolyl)-1-(2-thienyl) methanol;
1-(4-methyl-5-thiazolyl)-1- (3-thienyl)methanol;

1-(2-fluorophenyl)-1-(4-methyl-5 -thiazolyl)methanol;
1-(3-chlorophenyl) -1~ (4-methyl-5 ~-thiazolyl)methanodl;

1- (4-methyl-5-oxazolyl) -1 -phenylmethanol;

1-(4-fluorophenyl)-1-(4-methyl-5 -oxazolyl)methanol;
1- (2-fluorophenyl) -1-(4-methyl-5-oxazolyl) methanol;
1-(3-aminophenyl) -1~ (4-methyl -5-thiazolyl)methanol;
1-(3-dimethylaminophenyl)-1-(4-methyl-5-thiazolyl)-

methanol;

and pharmaceutically acceptable acid addition salts or

gsolvates thereof. .

The present invention also relates to processes for
preparing the compound having formula (1). Throughout
the following general description of such processes it is -

to be understood that, where appropriate,

suitable

protecting groups will be added to, and subsequently
removed from, the various reactants and intermediates in
a manner that will be readily understood by one skilled
in the art of organic synthesis. Conventional procedures

for using such protecting groups are described, for
example, in "Protective Groups in Organic Synthesis®,

T.W. Greene, Wiley-Interscience, New York, 1981.



EXAMPLE 43 1-(2-Fl uorophenyl) - 1- (4-net hyl -5-t hi azol yl ) met hyl Met hyl Et her
1H N (CDCl[err]) 2.48 and 3.39 (each 3H, s), 5.86 (1H, s), 6.98 - 7.35
(3H, m, 7.52 (1H, m and 8.65 (1H, s) ppm EXAMPLE
44 1- (4-Methyl-5-thiazolyl)-1-phenyl methyl Acetate Acetyl chloride
(0.6n) was added to a solution of 1-g4-

nmet hyl - 5-t hi azol yl ) - 1- phenyl net hanol (800ng) and pyridine (0.5m) in

di chl oronethane (30m) at O[err]C under an atnosphere of dry nitrogen.
The ni xturegyad abhpwshd whéreld Wi Omedntbs @rephred bynen stirred
overni ght. Evaporation and purification of the residue by flash

chromat ography gave the title conpound. 1H Nar (CDCl[err ) 2 15 and 2.51
(each 3H, sXa)7rdadting s, campbup8Hofngenaral ctoxmyplasy3 an

organometallic derivative ArM

REPLACEMENT SHEET

o
N 2
rR—< g: (3) 25 NOV 1996
D ¢ CHO .

or (b) reacting a compound of general formula (4) with an
organometallic derivative of general formula (5)

. N 2
— ( 5
Ar 'CHO (4) R, }/R M (5
X _
or (c) by reduction of a compound of general formula (6)
N Rz
& g
X (li/Ar

and quenching the reaction mixture with a proton source
(R is H) or an alkylating (R; is lower alkyl) or
acylating (R, is lower acyl) reagent. Alternmatively, the
compound of formula (1) wherein W is O and Ry is H may be
firast obtained as above and then converted into the
compound wherein Rg is lower alkyl or lower acyl.




EXAMPLE 45 1- (2-Fluorophenyl) -1- (4-nethyl-5-thiazolyl) nethyl Acetate
Startypg W th 1- (2-fl uorophenyl)-1-(4-nmethyl-5- thiazolyl)nethanol
and using the nethod of Exanple 44, the title conpound was prepared. M p.
53-56[err] C. EXAMPLE 46

1- (3- Amnophenyl ) - 1- (4- met hyl - 5- t hi azol yl') met hanol

1-(4-Methyl -5-thiazolyl)-1-(3-nitrophenyl)methanol (2g) and 10% pal | adi um
on charcoal (200ng) in ethanol (60m ) were shaken overni ght under an

at nosphere of hydrogen. The m xture was filtered and the filtrate was

ﬁﬁfgiﬁf g?i ggeswrs (thier (@ dem beachieved ifod example,hdy
oommound. . MEaCERe HeRdtdr hsed AR P NoECEUPIRELSE | ¥ bhe (d)t!e

wit:h a preformed organometallic derivative ArM oxr (5)

respectively in .a suitable anhydrous solvent such as

diethylether; tetrahydrofuran or hexane oOr mixtures

thereof. Said reaction should be conducted at a suitable

temperature, normally between -100°C and +50°C and

preferably under an inert atmosphere, normally nitrogen

or argon. In a specific variation, a solution of the

T aldehyde of structure (3) or (4) in anhydrous

diethylether or tetrahydrofuran is added dropwise to the

organometallic derivative ArM ox (5) respectively in

anhydrous diethylether or tetrahydrofuran or hexane or

mixtures thereof at a temperature of about -50°C to -78°C

and under an atmosphere of nitrogen. After a suitable

period of time the reaction mixture is allowed to warm to

room temperature and then quenched by the addition of

water or a lower alcohol. The required product (1)

wherein hR3 is OH may then be isolated and purified and
characterised using standard techniques.

Aldehydes of general formula (3) or (4) and ketones of
general formula (6) are either compounds which are
commercially available or have been previously described
in the literature, or compounds which can be prepared by
the straightforward application of known methods.

Thus, the present invention also refers to some new
intermediates of the general formula (6), namely- '

- REPLACEMEI\T SHEtT
a compound of general formula (6) \

25 NOV 1% 5 |
Ry f —Ar (6)

.-—-—

O=0



26 " [err]H Nar (CDCl[err]) 2.38 (3H, s), 2.44 (1H, d) 3 65..(2H—bT) ,

(1H, d), 6.56 (1H, a), 6.7 (2H, n) 7.08 (1H, é-8 £
Found: C, 59.9; H 5.55, N, 12.4. qerr]ﬁ[errf’mSE | riedy 5&(““1“ aytppnh

5.5, N, .12.

1- (3- D net hyl am nophenyl ) - 1- (4- net hyl 0 5-t hi azol yl) -
conpound was prepared from 4-net hyl - %

7% EXAVPLE 47 ‘;

t hi azol ecar b‘%al ehyde _and—

3-brono- N, N-di net hyl ani | i ne using the nethod of Exahp €327 Mp.

135-138[err]C. 1H Nnr (CDCl[err]) 2.44 (3H, s), 275 296 (6H,
a), 6.04 (1H, s), 6.65-6.8 (3H m), 7.23 (1H, ii abéé?ls)halhgpnfes

wherein Ry, Ry, X and Ar are as de

provigos that when Ar represents phenyl, then Ry, Ry and
Rg are mnot all hydrogen; and that the following three
compounds are excluded:

4-bromophenyl 5-thiazolyl ketone;
4-methyl-5-thiazolyl phenyl ketone;
4-methoxyphenyl 4-methyl-5-thiazolyl ketone.

In the organometallic derivatives of general formula ArM
or (5), M represents a metallic residue such as Li or Mg-
halogen. Such compounds are either commercially
available or have been previously described in the
1iterature, or can be prepared by the straightforward
application of known methods of organometallic chenistry.

Compounds of formula (1) wherein W is NH or N-lower alkyl
may be prepared, for example,

(a) by reductive amination of a ketone of general formula
(6), '

or (b) by conversion of a ketone of general formula (6)
to an oxime derivative followed by reduction,

or (c¢) by conversion of a compound of general formula (1)
wherein WRj is OH into the cor;:esponding azide or

phthalimide using, for example, the Mitsunobu reactiom, -

and then reduction or hydrolysis respectively.

Compounds of general formula (1) contain an asymmetric
centre and can thus exist in enantiomeric forms. These

enantiomers may be separated using methods that will be

well known to one skilled in the art. such methods
include, for example,

; s-&—60.D: | H,
: tﬁénbﬁ‘!fﬁ%&tu\tl\e

5.

95



EXAMPLE 48 1-(3-Hydroxyphenyl)-1-(4-nethyl-5-thiazolyl)nethanol -
1- (3- Met hoxyphenyl ) - 1- (4- met hyl - 5- t hi azol yl ) met hanol  ( ig)RgpACEMENT SHEET
di chl oronet hane (1O ) was added dropwi se to boron tri by op utli
in dichloronethane, 25n) at O[err]C The mxture was afl tlo
roomtenperature and was stirred for 15 mnutes. The m rﬁﬂ%é@“ﬁgﬁgéd '
onto ice (40g) and 0.88 ammmnia (1O}l The precipitate ' L
and purified by chromatography to give the title conpougd. M p.
181-184[err]C. EXAVBLE 49
1- (2- Furyl ) - (4) 4 Gimiesh senazatdion Pr-means| ‘I"\’/Eh‘é iret ec%ﬁ?r%ac‘)ﬁ?\%r%%y'pr epar ed
from 4- net hyfep-eRxapé £CBybaPIIchygdingnd ehiwvall colhmom using the met hod of
Exanple 28. Mp. 52-54[err]C, [err]H Nmr (CDCl[err]) 2.16 (3H), 2.7 (1H
br), 5.92, 6.32, 6.40, 7.44 and 7.80 (each 1H). ’

or (ii) recrystallisation of the diastereomeric salts

formed by reacting the base (1) with an optically active

acid;

or (iii) derivatization of the compound of formula (1) by
reaction with an optically active reagent, gseparation of
the resultant diastereoisomeric dérivatives. by, £for
example, crystallisation or chromatography, followed by
regeneration of the compound of formula (1).

Alternatively, compounds of formula (1) may be obtained
directly in an optically active form by using a chemical
or enzymatic based method of asymmetric-synthesié.

Pharmacology
The neuroprotective properties of the compounds of

formula (1) are exemplified by their ability to inhibit
delayed neuronal death in the gerbil bilateral occlusion
model of ischaemia.

Animals used were male Mongolian gerbils (60-80g). Drugs
were dissolved in isotonic saline containing
dimethylsulphoxide.

Ischaemia was induced in the gerbils by 5 minute
occlusion of both carotid arteries foilowing the’
procedure described by R. 6ill, A.C. Foster and G.N.
Woodruff, J. Neuroscience. 1987, 7, 3343-3349. Body
temperature was maintained at 37°C  throughout.
Restoration of blood flow after occlusion was checked
vigually and the animals ﬁere allowed to survive for 4
days. The extent of néuronal degeneration in the
hippocampus was then assessed. The test compounds were
administered (i.p.) as a single dose 60 minutes following



27 = Found: C, 60.0; H 5.1; N 7.9. derr]H

arrv. LNCYE
LI §

Ltk

Ho 5.1; N, 7.8% EXAMPY
1- (4- Met hyl -5-thi azol yl) -1 -Dhenyl net hanol 1- (
- 1- phenyl met hyl acetate suspended in pH 7.5 by
with pig liver esterase. The resulting, product
chromat ography to give, after crystaltfsation,

met hyl - 5-t hi azol yl') - 1- phenyl net hanol whi ch wag

NI-et++—+egutes C, 60. 3;
\G B ff

ERGPLAGEMENT LSH

4-veThYT=5-1hi azoljyl )

ff/v%z ?L'Bﬁzc[ﬁ%] t\o' fl ash

¢ s treated

\

4
shown

by chiral HPLC to be

greater than 98% one enantjo - or te th
(4- methyl - 53%8%?8#%’97 § 1%%6%%&-511y lJaathé?nét gafha?adespglis?cf obtai ned from

wa

the flash cloesiktaigmphTheaeffeotdyenesso ofathengampryads of FQIMRIR oduct

recrystal | sefh { G0 A8ckBEsPhECIaBiaR | XBY colb (6R1ICALC MYl
0

EXAMPLE 51

neelf:(')cl#etsl Ogn ger];:ilsl_f(ozilé#frrxgo pgggl\éla)ei\ié( ihrsr%&r?:ylélse_arly
jllustrates the usefulness of these compounds in
preventing neurodegeneration. These compounds are _
therefore expected to be of value in the treatment of
acute and chronic neuropsychiatric disorders
characterised by progressive processes that sooner or
later'lead to neuronal cell death and dysfunction.

The anticonvulsant properties of the compounds of formula
(1) are exemplified by their ability to protect mice from
NMDLA induced seizures. Male TO mice (18-30g) were used.

Groups of eight mice were injected with NMDLA (300 mg/kg
i.p.) and the number of mice demonstrating tonic
convulsions within the following 15 min period were
recorded. Drugs were administered 15 min before the
NMDLA, and data are expressed as the dose required to
decrease the incidence of tonic convulsions by 50%

(EDgq) .

The sedative properties of the compounds of formula (1)
are exemplified by their ability to inhibit the locomotor

.activity of mice.

The test drug was administered to mice and starting 20
min later locomotor activity was recorded for a 10 min:

period. Activity was monitored using an infra-red light

beam interruption system in cages measuring 40cm x 40cm.
Data are expressed as the dose required to rxeduce
locomotor activity by 50% (EDSO) .

Pharmaceutical Formulations
The administration in the novel method of treatment of
this invention may conveniently be oral, rectal, topical




t hi azol yl ) met hanol The title conpound was resol ved by

Chi-ral cel  OD colunn using 2-propanol in hexan preparat i ve—HPRE-E~qn
we e as sol v
showed [err] + 61[err] and -60[err] respectively. ol vEriEPLADEMENTR SHED

EXAVMPLE 52 4- Met hyl - 5- oxazol ecar bal dehyde 4- Met hyl - 5- oka

" : 4s]
chloride (Indian J. Chem, Sect. B, 1985, 24B, 535-8) {n drﬁ%{&i)%"
tetrahydrofuran was treated at 138[err]C withy { lithium

| n the usual fashion gave the iile compound - 11 NI \LepErEerthrorss

(ZgH, s), 8.08r(pbirentexnd @atox (Aesage pp¥el of. Ho e ; ut
0.01 to 1000 mg/kg, preferably about 1.0 to 500 mg/kg and
especially about 5.0 to 200 mg/kg and may be administered
on a regimen of 1 to 4 doses orx treatments per day. The
dose will depend on the route of administration,
preferred routes being oral or intravenous
administration. It will be appreciated that the severity
of the disease, the age of the patient and other factors
normally considered by the attending physician will
influence the individual regimen and dosage most
appropriate for a particular patient. '

The pharmaceutical formulations comprising the conmpound
of this invention may conveniently be tablets, pills,
capsules, Syrups, powders oOr granules for oral
administration; sterile parenteral solutions or
gsuspensions for parenteral administration; or as
suppositories for rectal administration; or as suitable
topical’ formulations. Conventional procedures for the
gelection and preparation of suitable pharmaceut:.cal
formulations  are described, for exanmple, in
npharmaceuticals - The Science of Dosage Form Design", M.
g. Aulton, Churchill Livingstone, 1988. '

To produce pharmaceutical formulations containing a
compound according to the present invention in the form
of dosage units for oral application the active substance
may be admixed with an adjuvant/a carrier e.g. lactose,
saccharose, sorbitol, mannitol, gstarches such as potato
starch, corn starch or amylopectin, -¢cellulose
derivatives, a binder such as gelatine or polyvinyl-

pyrrolidone, and a lubricant guch as magnesium stearate,
calcium stearate, polyethylene glycol, waxes, paraffin,
and the like, and then compressed into tablets. If coated
tablets are required, the cores, prepared as described
above, may be coated with a concentrated sugar solution
which may contain e.g. gum. arabic, gelatine, talcum,



EXAMPLE 53 1-Azi do-1-(3-furyl)-1-(4-nethyl-5-thiazolyl)nethare
Borontrifluoride diethyletherate (8 nmol es) was adge CEME‘“(
product from Exanple 1 (4 mmol es) and tri et hyl si |4 =
benzene (4m ). The m xture was stirred at room tengeriature f. 9%

then diluted with ethyl acetate (50m ). After washifhg W\2t51“‘ sodi um

hydr ogen carbonate sol uti on and wat erg,4 the organi c phase wg and
dried. Evaporation gave the title conpound as an oil\.
(cC[err]) 15.1, 53.9, 108.8, 123.9, 129.9, 140.0, C and 151.4

ppm titanium dioxide, EA\EhE Bike. Alt:ernat:ively, t:he tablet

i /(Ail (rjrgtﬁ l(égEEHgZ‘%O?}Ha %& enyP% %ano:l&% $ ng he genélﬁlgedfrét%od of

Exarrpl e 53 theearty| éie@mm\msaospm volagridleC agganicD@dlarent) 15. 4,

61.4, 126. 6orld8xburé?8eSordadnil sdBfents lfydstified dad PP dded to
these coatings in order to readily f:listinguish between
tablets containing different active substances or
different amounts of the active compounds.

For the preparation of soft gelatine capsules, the active
substance may be admixed with e.g. a vegetable oil or
polyethylene glycol. Hard gelatine capsules may contain
granules of the active substance using either the above
mentioned excipients for tablets e.g. lactose,
saccharose, sorbitol, mannitol, starches (e.g. potato
starch, corn starch or amylopect:ln),_ cellulose
derivatives or gelatine. Also liquids or semisolids of
the drug can be filled into hard gelatine capsules.

Dosage uhits for rectal application can be solutions or

suspensions or can be prepared in the form of

suppositories comprising the active substance in
- admixture with a neutral fatty base, or gelatine rectal

capsules comprising the active substance in admixture
" with vegetable o0il or paraffin oil.

Liquid preparations for oral application may be in the
form of syiups_ or suspensions, for example solutions
containing from about 0.02% to about 20% by weight of the _
active substance herein described, the balance being
sugar and mixture of ethanol, water, glycerol and
propylene glycol. Optionally such liduid preparations may
contain colouring' agents, flavouring agents, saccharine
and carboxymethylcellulose as a thickening agent or other
excipients known to the man skilled in the art.

Solutions for parenteral applications by injection can be
prepared in an aquecus solution of a water-soluble



EXAMPLE 55 1-(4-Methyl -5-thiazolyl)-I-(Nphthali m do) - | - pheny! I-mm' ne
Hydrochl oride 1-(4-Methyl-5-thiazolyl)-1-phenyl met t;uanm "(ﬂm

tri phenyl phosphine (40 nol es), phthalimde (40 mol ed
r@n (15 stirred
o‘fat Nﬁﬁ)%ne s and

azodi carboxylate (40 nmmoles) in dry tetrahydrof
at room tenperature for 3 days. The m xture was eva

the residue was purified by colum chrﬁmt ography o | I lca gel —
mat eri al thus obtained was converted iTto the hydroghl e-Prd'é salt u5| n t he
standard procedure. Mp. 194-196[err]C. 13C Nmr ( [err 49. 1,

124.1, 127. Ophg:%a%e\rgl%aﬁly acceptable salt of the active subs%%nce,

preferably in a concentration of from about 0.5% to about
10% by weight. These solutions may also contain
stabilizing agents and/or buffering agents and may
involve the use of surface acting agents to improve
solubility. They may cbnveniently be provided in various
dosage unit ampoules.

The necessary starting materials for all Examples were
purchased commercially except as follows:

i-methyl-s-thiazolecarbaldehyde (J. Amer. Chem. Soc.,
1982, 104, 4934-43);
2-furyllithium (J. Org. Chem., 1962, 27, 1216).

EXAMPLRE 1
1-(3-Fuiyl)-1-(4-methyl-5-thiazolyl)methanol
4-Methylthiazole (3g) in dry diethyl ether was added
dropwis'e to a stirred solution of n-butyllithium (1.6M in
hexanes, 21ml) in diethyl ether (20ml) at -78°C under an
atmosphere of dry nitrogen. After 30 minutes,
trimethylsilylchloride (3.9ml) was added and the mixture
was then allowed to warm to 0°C. The mixture was then
cooled to -78°C and further n-butyllithium (21ml) was
added. The mixture was warmed to 0°C. After 30 'minutes
the mixture was again cooled to -78°C and 3-furaldehyde
(5¢g) in diethyl ether (10ml) was added. The mixture was
allowed to warm to room temperature and after 30 minutes .
saturated aqueous sodium hydrogen carbonate was added.
The reaction mixture was extracted with diethyl ether in
the usual manner to give the crude product which was then
purified by flash chromatography on silica gel to give
the title compound. M.p. 44-46°C.

13¢ wmr (cpCl,y) 14.8, 62.4, 108.8, 128.3, 135.7, 139.4,
143.5, 148.1 and 150.9 ppm.



131.2, 134.7, 135.0, 135.8, 144.8, 154.7 and 167.2 ppm
EXAMPLE 56 1-(4-Methyl-5-thiazolyl)-1 -phenyl nethyl am
Exanpl e 55 (1.3 mml es) and hydrazine hydrate (1.8
under reflux in ethanol (1OM)- for 2 hours. The gre

was filtered off and the filtrate was evaporated to| d yﬁﬁ‘o sildue
o\ yi t

t hus obtained was purified by flash chromatography
conpound. 13C N (CDCl[err]) 15.4, 1#3.1, 126. 4,
143.9, 147.6 and 150.2 ppm
N-(1-(4-Methyl-5-thiazolyl)-I-phenyl nethyl)ac q

added to a s@oundan Cf 55hd ipibddot? # thm hpl ahd triethylamine in dry

di chl or onet hane{'wi'g;es re"xtgg.quqs, 4Jj6yal, &.2%o0m t enperature overni ght and
then washed W%

aqueous sodi um hydrogen carbonate solution. The organic
phase was separated, dried and .

Following the géneral method of Example 1 and using the
éppropriate aldehydé, the comppunds of Examples 2 to 23
were prepared.

EXAMPLE 2

1-;4-uechx1-s-thiazo1glz-14g4-gxridx1zmethano1
M.D. 131-132%.

EXAMPLE 3
1-(4 -Methyl-5-thiazolyl) -1-(3-pyridyl )methanol
The title compound was converted into the hﬁroch:!.oride
_ galt using hydrogen chloride in ethanol and diethyl
ether. M.p. 180-184°C (dec.).
' EXAMPLE 4
1-(4-Methyl-5 -thiazolyl)-1-(2 -naphthyl )methanol
The title compound was characterised as the hydrochloride
‘galt. M.p. 176-180°C (dec.).

EXAMPLE 5
1-(2-Furyl) -1-( 4-methyl-5-thiazolyl )methanol
M.p. 50-51°C.

iH Nmr (CDClz) 2.35 (3, 8), 6.08 (1H, 8), 6.19 (1H, dt),
.§.33 (1H, 4q), 7.39 (1H, Q) and 8.6 (1H, 8) ppn.

Found: C, 55.1; H, 4.8; N, 6.8. CgHgNO,S
requires C, 55.4; H, 4.6; N, 7.2%

EXAMPLE 6

1-(4 -nethxl-s-thiazolxl )-1- (z-thieny_l )methanol
M.p. 75-77°C.



title conpound. [err]C Nmr (CDCl[err]) 15.3, 22.9, 50.
128.8, 133.5, 140.4, 150.0, 150.2 and 169.0 ppm

. The produc;}
n- ?Eaﬂﬁwaﬂ‘)‘)& nde
i

tered off dn

from Exanpl e 53 in ethanol was shaken with 10% pal | adi u
an at nosphere of hydrogen for 3 hoursl7 The catal yst
the filtrate was evaporated to dryness. Flash chronmatogr
t hus obtainef gave the title conmpound. err] C Nnr_(
108. 6, 128. 9'HINMr0(CPS33), 2.4 (3H, 8), 3.46 (1H, 4),

6.95 (2H, m), 7.29 (1K, m) and 8.6 (1H, s) ppm.

EXAMPLE 7

1-(4—Mbthx1-5-thiazolx1)-1-55-nitro-2-fugxlZmethagol
M.p. 127-129°C.

. EXAMPLE 8
1-gs-Methxl-z-fugxlz-l-(4-methxl-5-thiazolxlZmethanol

EXAHPLESl
1-(1-Methyl-2-pyrrolyl)-1-(4-methyl-5-thiazolyl methanol
M.p. 142-147°C (dec.).

_ EXAMPLE 10
1-(4-Methyl-5-thiazolyl)-1-(3-thienyl)methanol

1y mmr (CDC1ly) 2.43 (3H, s), 6.2 (1H, s), 7.06, 7.27 and
7.34 (each 1H, m) and 8.62 (1H, s) ppm.

EXAMPLE 11

1-gz-Fluorophenxll-l-(4-methxl-5-thiazolxlzmethanol
M.p. 100-101°C.

1g mmr (CDCly) 2.45 (3H, s), 2.8 (1K, d), 6.42 (1H, 4),
7.04, 7.19, 7.30 and 7.56 (each 1H, m) and 8.62 (1H, 8)
ppm.

59.2; H, 4.5; N, 6.3% :

EXAMPLE 12
1-(3-Fluorophenvl)-1-(4-methyl-5-thiazolyl)methanol
M.p. 74-75.5°C.

Found: C, 59.2; H, 4-4; N, 6.0. Cllﬂlomos
requires C, 59.2; H, 4.5; N, 6.3%



30 142.9, 147.2 and 149.7 ppm The fol | ow
sui tabl e pharmaceutical conpositions to be used in

i nventi on. Conposition 1 - Tablets Conpound of
| 0g Lactose

86g Pol yvi nyl pyrrolidone 18 8g Magnesiu
29 The conpound of Exanple 33, |actose, cellulose
pol yvinyl pyrrolidone are sieved and blended.

is sieved and then bl ended into thnxnnbnnelslxture
sui tabl e punches then i ) 12 S . hahdly of the
active ingiedfsEauorepas A R '

Mopo 9805-1o°°c-

EXAMPLE 14
1-(3-Chlorophenyl)-1- 4-methyl-5-thiazolyl mgthanol
M.p. 97-38°C. '

| 1y Nmr (cpCljy) 2.41 (3H, s), 3.37 (1H, 4), 6.07 (iH, 4),
7.26 (3H, m), 7.41 (1H, m) and 8.59 (1H, 8) ppm.

Founﬁ; ¢, 55.2; H, 4.25; N, 5.65. clinioclnos requires
¢, 55.1; H, 4.2; N, 5.8%

EXAMPLE 15

1 (3-Methoxyphenyl) -1- (4-methyl-5-thiazolyl)methanol
M.p. 87-SBOC¢

Found: G, 60.0; H, 5.7; N, 5.75. C12H13NOZS- 0.25 Hzo
requires C, 60.1; H, 5.7; N, 5.8%

EXAMPLE .16 .
1-gé—uethogxnhen21)-1-14-methxl-5-thiazolzlzmethanol
M.p. 121-122°%.

EXAMPLE 17

1-(2-Chlorophegzll-1-s4-metgxl-5-thiazolx1)methdnol
Mopo 122-123°c.

rouhd: ¢, 55.05; H, 4.3; N, 5.8. 011H10c1NOS rgquires C,
55.1; H, 4.2; N, 5.8%

EXAMPLE 18
1-(2-Mbthxlphenxl)-1-(4-methzl-5-thiazolx1lmethanol

M.p. 141.5-143%.



film coat ed. Conposition 2 - Tablets Conpound of Exanple 11

50g Lactose 80y Mcrocrystalline cel
20g Potato starch 40g Pol yvi nyl ]7 gHEET
8g Magnesi um st earate 29 The conpuRrePLdC 1

| act ose, cellulose and part of the ggarch are m xed
10% starch paste. The resulting mxture is dried and
remai ning starch, the polyvinylpyrrolidone and the si

stearate. Tée, 1esylt5n.,bhpnd 4% then conpressed to gi
cont ai ni ng 50ng of

n

gr anul at Wit
' ngqﬂNﬁ!fﬁgbt e
ved magnesi
abl ets eagh

EXAMPLE 19
1-(3-Methylphenyl) -1-(4-methyl-5-thiazolyl)methanol
M.p. 103-104.5%.

Found: C, 65.8; H, 6.25; N, 6.4. c12313NOS requires C,
65.7; H, 6.0; N, 6.4%

EXAMPLE 20

1-;4-Methxl-5-thiazolx12-1-gs-nitronhenxl)methanol
M.p. 119.5-121%. - :

EXAMPLE 21

1-52,6-Dimetho;xnhenx11—1-54—methx1-5-thiazolxllmethanol
M.p. 125-126°C. -

EXAMPLE 22

1-;4-M€t§x1-5-thiazolxl)-1-;1-naphthxlzmethanol
. M.p. 115.5-116.5°C.

EXAMPLE 23
1-(4-Methyl-5-thiazolyl)-1-(3-trifluoro-methylphenyl) -
methanol '

M.p. 73.5-75°C.

Found: C, 52.6; H, 3.5; N, 5.0. c12H10F3NOS requires C,
52.7; H, 3.7; N, 5.1% -

EXAMPLE 24
1~ (4-Chlorophenyl) -1-(4-methyl-5-thiazolyl)methanol
d-Methylthiazole was treated sequentially with n-
butyllithium, trimethylsilylchloride, n-butyllithium and
trimethylsilylchloride accorxrding to the method of
J.0rg.Chem., 1988, 53, 1748-61. Column chromatography on



31 the active I ngredient. Conmposition 3 - Capsule

1 | 00g Pregel atinised starch

stearate 29 The conpound of Exanplie T € stagch

are sieved, blended together and then |ubricated wthit ea%;éf#gg mnpS! um

stearate. The blend is used to fill. 1000 hard gelatins : of "a

sui t abl e size. Each capsul e cont ai ns2800ng of the adti -

Conposition 4 - Injection Fornulatior Conmpound of 52? I? 46 ey
er—1ruo TT1l] e

?Oggto ' 09 Polelgoxgeﬁtegegaggeg OLmetnyl 5~ trigethylsilylthfazole.

4-Methyl-5-trimethylsilylthiazole (3g)., 4-chloro-~
benzaldehyde (4.9g) and caesium fluoride (2.7g) in dry
tetrahydrofuran (150ml) were heated under reflux for 30
hours. The mixture was cooled, evaporated to dryness and
the residue thus obtained .was purified by flash
chromatography to afford the title compound. M.p. 133.5-
134.5%.

Hydrochloride, m.p. 167.5-172.5%.

Following the general method of Example 24 and using the
appropriate aldehyde, the compounds of Examples 25 and 26
were prepared.

EXAMPLE 25

'1-(2,4-Dichlorophenxlzfl-(4-methx1-5-thiazolxlzmethanol

M.p. 163-164°cC.

EXAMPLE 26

1-(3,4-Dichloroghenxlz-1-(4-methx1—5-thiazolxlzmethanol

M.p. 143-144°c.

Hydrochloride, m.p. 180-188°C (dec.).
Methanesulphonate, m.p. 147-148°C.

RXAMPLE 27
1-(3,4-Dichlorophenyl) -1~ (5-thiazolyl)methanol
2-Bromothiazole (5g) in dry diethyl ether (20ml) was
added dropwise to a stirred solution of n-butyllithium
(1.6M in hexanes, 21ml) in diethyl ether (20ml) at -70%
under an atmosphere of dry nitrogen. After 30 minutes,
trimethylsilylchloride (3.9ml) was added and the mixture
wag allowed to warm to 0°C. fThe mixture was then cooled
to -70°C and further n-butyllithium (21ml) was added.
The mixture was warmed to 0°C and after 30 minutes was
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pH may be adjusted to that of maxi numstability ané/or fg E N?Wﬁﬁﬁﬂi(ge
of the conpound of the invention using dilute acid or &l kali or by the

addi tion of suitable buffer salts. Antioxidants and netlal} c28 NONn§98alit <
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Pol yet hoxyl _
allowed to warm to room temperature and after 30 minutes

saturated aqueous sodium hydrogen carbonate was added.
The mixture was extracted with dichloromethane and the
material thus obtained was purified by chromatography on
gilica gel to give the title compound. The hydrochloride
gsalt was prepared. M.p. 167-170°cC.

: EXAMPLE 28
1-(4-Methxl-5-oxa20121)-l-nhenglmethanol
4-Methyl-5-oxazolecarbaldehyde (600mg) in dry
tetrahydrofuran (10ml) was added dropwise to a stirred
gsolution of phenyllithium (2.0M solution in cyclohexane
and diethyl ether, 2.8ml) in tetrahydrofuran (20m1l) at
-70°C under an atmosphere of dry nitrogen. After 1 hour
the mixture was allowed to warm to room temperature.
After a further 1 hour saturated agueous sodium hydrogen
carbonate was added and the mixture was extracted with
ethyl acetate. The product was purified by £flash
chromatography to yield the title compound.

M.p. 79-81°%.

1H Nmr (CDCl3) 2.14 (3H, 8), 5.94 (1H, 8), 7.3-7.5 (5H,
m) and 7.75 (1H, s) ppm. '

_ EXAMPLE 29
1-(4-F1uoropheqxlz-1-(4-methx;-5-oxazolxl)methanol
4-Methyl-5-oxazolecarbaldehyde (770mg) . in dry
tetrahydrofuran (15ml) was added dropwise to a stirred
golution of 4-fluorophenyl magnesium bromide (1M solution
in tetrahydrofuran, 7.3ml) in tetrahydrofuran (30ml) at
-70°C under an atmosphere of dry nitrogen. After 1 hour
the mixture was allowed to warm to room temperature and
was then poured into saturated aqgueous sodium hydrogen
carbonate. Extraction with ethyl acetate followed by
flash chromatography gave the title compound.



32  Propyl ene gl ycol 20g
Pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol ynmer (Pl uronic
Water for injection ad | 00y  The conpqune

added to a m xture of polyethoxyl ated castor oil, praERMe
Pluronic F68. The m xture is gently heated until a\clfE
obtained. This solution is sterilise

alternatively, by the process of filtration. A congtentrated

water in order t 0 osition suitable for payentera
er. 2511940017 . P _
adni ni st ratMoR: Qoéoﬁpmégl tion 6 - Injection Fornul at e onpound of Exanpl e
5 0.5 to | 0g Hydroxypropyl - B-cycl odextrin |.0Og ter for
injection 1y umi-d(cnc13)|ﬁ009 (3H, 8), 3.68 (1H, br), 5.88 (1H, s\‘\é

7.04 (2H, m), 7.38 (2H, m) and 7.66 (1H, s) ppm.

Following the general method of Example 29 and using the
appropriate Grignard reagent, the compounds of Examples
30 and 31 were prepared.

EXAMPLE 30
1- (4-Methyl-5-oxazol 1) -1-(2-methylphenyl met;hanol
M.p. 122-123°C.

EXAMPLE 31 .
' 1-(4-Methyl-5-oxazol 1) -1- (4-methylphenyl methano;l.
M.p. 125-127°C.

EXAMPLE 32

1-(4 -Met:.hxl-s-oxa.zolxl )=1-( 3-methylphenyl )methanol

i n-Butyllithium (2.5 solution in hexanes, 3.9ml) was added
dropwise to a stirred solution of 3-bromotoluene (1.1ml)
in dry tetrahydrofuran (20m1l) at -70°Cc under an
atmosphere of dry nitrogen. After 20 minutes, 4-methyl-
5-oxazolecarbaldehyde (1.15g) jn tetrahydrofuran (10ml)
was added. After 1 hour the mixture was allowed to warm
to room temperature and was then heated under reflux for
1 hour. The cooled solution was poured into saturated
aqueous sodium hydrogen carbonate. Extraction with et:hyl.
acetate and flash chromatography then gave the tigle
compound. M.p. 76.5-77.5°C. '

Following the general method of Example 32 and using the
appropriate aryl bromide or iodide, the compounds of
' Examples 33 to 36 were prepared.



VWater for
and hydroxypropyl -B-cycl odextrin. The mxture is gentllyg meEmNﬁrﬁHﬁ a

injection is added to a m xture of the conpoun

solution is obtained. The solution is filled intlo

then sealed and sterilised by heating in an autocl ave jor
t he process of filtration. 1. A conpoln
formula (1) 23

hghoq e

Yo msmeonan ense 4!

EXAMPLE 33
1-(2-F1uoronhenx1)-1-54-methxl-5-oxazolxlzmethanol

1y Nmr (CDCly) 2.14 (3H, s), 3.02 (1H, br s), 6.22 (1R,
s), 6.98 - 7.37 (3H, m) and 7.67 (2H, m) Dppm.

EXAMPLE 34
1-(2,4-Difluorophenyl)-1-(4-methyl-5-oxazolyl methanol
M.p. 116-117.5°C.

EXAMPLE 35
1-(4-Methyl-5-oxazolyl)-1-(2~-trifluoromethyl-phenyl) -
methanol
M.p. 105.5-107.5%C.

Found: C, 56.2; H, 3.7; N, 5.4. c12H10F3N02 requires C,
56.0; Hl 309; N' 5.45%

¢ EXAMPLE 36
1-(2-Chlorophenyl)-1-(4-methyl-5-oxazolyl methanol
M.p. 127-128°c.

EXAMPLE 37

Metbyl 1-(4-Methyl-5-thiazolyl)-1-phenylmethyl Ether
Sodium hydride (80% dispersion in mineral oil, 80mg) was
added to a stirred solution of 1-(4-methyl-5-thiazolyl)-
1-phenyl-methanol (500mg) in dry N,N-dimethylformamide
(10ml) at 0°C. After 10 minutes, methyl iodide (0.15ml) -
was added. The mixture was allowed to warm to room
temperature and after a further 30 minutes the mixture
was evaporated to dryness. The residue was purified by
flash chromatography to give the title compound.

1y Nmr (cDCl;) 2.46 and 3.39 (each 3H, s), 5.52 (1N,
s), 7.28 - 7.4 (5H, m) and 8.64 (1K, s) ppm. -

mene e Sl



wherein: Xis 0, S or Se; Rlerr] i
, ; is H |ower al
a: Eyl, aryl- lower alkyl or CFerr]; Rerr] is Eyll,o
ﬁl_loxy-IOV\er fal kyl, aryl- lower alkyl or CFlerr]; " wils
ower al kyl; Rlerr] is H |ower alkyl or |ower acyly}
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Following the general method of Example 37 and using the"'
appropriate gtarting materials, the compounds of Example
38 to 43 were prepared.

EXAMPLE 38
Methyl 1-(3,4-Dichloro henyl -1-(4-methy1-5-thiazolxl)-_

methyl Ether

Hydrochloride, m.p. 170-176°C (dec.).

. EXAMPLE 39

Methyl 1-(2, 4-Dichlorophenyl)-1- ( 4-methzl-5-thiazoly11;

methyl Ether
M.p. 55-56°C.

EXAMPLE 40
Ethyl 1-(3-Furyl)-1- 4-methyl-5-thiazolyl)methyl Ether

13¢ jmr (cDCly) 15.1, 15.3, 64.3, 69.6, 109.0, 126.4,
133.1, 139.9, 143.6, 149.5 and 151.3 ppm.

EXAMPLE 41
1-13-Fugx1)-1-{4-methxl-5-thiazolxl)methx]. Methyl Ether

1y ymr (CDCly) 2.45 and 3.36 (each 3H, 8), 5.52 (1#, 8).
6€.34 (1, m), 7.38 (2H, m) and 8.68 (1H, s) ppm.

EXAMPLE 42 _
1-12-Fu;x12-1-gA-methxl-s—thiazolxl)methxl Methyl Ether:

1y smr (CDCly) 2.44 and 3.39 (each 3H, s), 5.57 (1R, 8),
6.27 and 6.32 (each 1H, m), 7.41 (iR, m) and 8.7 (14, 8)

ppnm.



Ar i"s_ phenyl, furyl, thienyl, naphthyl, pyridyl or pyrr
substituted by R6; Rl err] is one or nore groups se eREm_cACEMENTI
al kyl, I ower acyl, hal ogen, |ower al koxy, CF[err],

UIIJ or
NE[err]R[err], wherein R4 and Rlerr] |ndependently a e H, b y
t& O‘mgreo V

b e

| ower acyl; geonetrical and optical,dsomers and rade
such isoners exist, as well as phar ma% utically acce
salts thereof and sol vates thereof;

EXAMPLRE 43
1-(2-Fluorophenyl) -1~ (4-methyl-5-thiazolyl methyl Methyl
Ethexr

bl e_aci-d—addrti

1y Nmr (CDClz) 2.48 and 3.39 (each 3H, s), 5.86 (1H, s),
6.98 - 7.35 (3H, m), 7.52 (1H, m) and 8.65 (1H, s) ppm.

EXAMPLE 44

1-(4-Methyl-5-thiazolyl)-1-phenylmethyl Acetate

Acetyl chloride (0.6ml) was added to a solution of 1-(4-
methyl-5-thiazolyl)-1-phenylmethanol (800mg) and pyridine
(0.5ml) in dichloromethane (30ml) at 0°C under an
atmosphere of dry nitrogen. The mixture was allowed to
warm room temperature and was then stirred overnight.
Evaporation and purification of the residue by flash
chromatography gave the title compound. -

1y Nmr (CDCly) 2.15 and 2.51 (each 3H, 8), 7.16 (1H, 8),
7.35 (5, m) and 8.66 (1H, s) ppm.

EXAMPLE 45
1-(2-Fluorcphenyl)-1-(4-methyl-5-thiazolyl)methyl Acetate
Starting with 1-(2-fluorophenyl)-1-(4-methyl-5-
t:hiazolyi)metha.nol and using the method of Example 44,
the title compound was prepared. '

M.p. 53-56°C.

EXAMPLE 46
1-(3-Aminophenyl)-1-(4-methyl-5-thiazolyl)methanol
1- (4-Methyl-5-thiazolyl) -1-(3-nitrophenyl)methanol (2g)
and 10% palladium on charcoal (200mg) in ethanol (60ml)
were shaken overnight under an atmosphere of hydrogen.
The mixture was filtered and the filtrate was evaporated
to dryness. The residue was converted into the
hydrochloride salt, recrystallised and then reconverted
into the title compound.
M.p. 137-138%c.

r
re
n



and with the proviso that the follow ng five conpounds
1- (4- et hyl - 5-t hi azol yl ) - 1- phenyl net hanol ; 'RENJSEMENT
i-gg,thlne}hY;-E-OEazolyI)-1-phenyInethanol; - :
-(5-thiazolyl)-1-phenyl net hanol ; 1-(4-oxazolyl)-1-phgn

1- (2, 4-di-net hyl - 5-t hi azol yl ) - 1- (2- chl oropheny?/) %ret hgn I %Mh%qgnpu d
havi ng the general formula (2) 26

REPLACEMENT SHEET wherein: Xis Oor S; and R
as previously defined in claim1.

1y Mmr (CDC1,) 2.38 (3H, s), 2.44 (1H, 4), 3.65 (2H, br),
5.95 (1H, d), 6.56 (1H, m), 6.7 (2H, m) 7.08 (1H, m) and
8.57 (1H, s) ppm.

, R2, R3 and Ar

Found: C, 59.9; H, 5.55; N, 12.4. cllﬁlznzos requires C,
60.0; H, 5.5; N, 12.7%

EXAMPLE 47
1-(3-Dimethylamino henyl)-1- 4-meth 1-5-thiazolvyl) -
methanol
The title compound was prepared £from 4-methyl-5-
thiazolecarbéldehyde and 3fbromo-N,N-dimethylaniline
using the method of Example 32. M.D. 135-138°C.

1 Mmr (cpCly) 2.44 (34, 8), 2.75 (1H, 8), 2.96 (6H, 8),
6.04 (1H, 8), 6.65-6.8 (3H, m), 7.23 (1H, t) and 8.60
(1H, s) ppm.

’

| EXAMPLE 48 .
1-(3—Hx§rchphenxl)-1-gd-methxl-s-thiazolxl2methanol
1-(3-Methoxypheny1)-1-(4-methy1-5-thiazo1y1)methanol(lg)
in dry dichloromethane (10ml) was added dropwise to boron
tribromide (1M solution in dichloromethane, 25ml) at 0°C.
The mixture was allowed to warm to room temperature and
was stirred for 15 minutes. The mixture was poured onto
ice (40g) and 0.88 ammonia (10ml). The precipitate was
‘filtered off and purified by chromatography to give the
title compound. M.p. 181-184°cC.

EXAMPLE 49
1-(2-Furyl)-1-(4-methyl-5-oxazolyl)methanol
The title compound was prepared £from 4-methyl-5-
oxazolecarbaldehyde and 2-furyllithium using the method
of Example 28. M.p. 52-54°C.

1g jmr (cDCly) 2.16 (3H), 2.7 (1H, br), 5.92, 6.32, 6.40,
7.44 and 7.80 (each 1H).
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A conpound according to claim1 being :

-furyl)-
-furyl) -
- met hyl -
- met hyl -

-fl uorophenyl)-1-(4-net hyl -5-t hi azgl yl ) net hanol ;

- et hyl -

1- (4-met hyl -5-thi azol yl) net hanol ;
1- (4- et hyl - 5-t hi azol yl') net hanol ;
S-thiazolyl)-1-(2-thienyl)methanol;
S-thiazolyl)-1-(3-thienyl)nethanol;

5- oxazol yl) - 1- phenyl net hanol ;

-1 1 uor oppeaxll)- 1&,( 4600 hy i, 5-Hlaz oNy | JTst.hanEgHgNO3 requires C,
-fluor opgﬁn?él.) s 1- %é}ir]ehﬁyl,- 3 oxazol yl ) nmet hanol ;
- am noph&ny )'-¥-’( ~iét nyl -5-?‘hi azol yl ) net hanol ;

- di net hy

(3
(2
(4
(4
(2
Ei-chl orophenyl ) - 1- (4- met hyl - 5-t hi azol yl ) met hanol ;
(4
(2
(3
(3

| am nophenyl ) - 1- (4- net hyl - 5-t hi azol yl ) - et hanol ;

) EXAMPLE 50 .
Resolution of 1-(4-Methyl-5-thiazolyl) -1-phenylmethanol
1-(4-Methyl-5-thiazolyl) -1-phenylmethyl acetate suspended
in pR 7.5 buffer at 37°C was treated with pig liver
esterase. The ‘resulting ﬁrc;duct wags subjected to flash
chromatography to give, after crystallisation, 1-(4-
methyl-s-thiazolyl)-l-phenylmethanoI which was shown by
chiral HPLC to be greater than 98% one enantiomer. The 1-
(4-met'hy1-5-thiazoly1) -l-phenylmethyl acetate that was
also obtained from the flash chromatography was subjected
to base hydrolysis and the product recrystallised to give
the other enantiomer of the title compound.

EXAMPLE 51

Resolution of _ 1-(2-Fluorophenyl)-1- (4-methyl-5-
thiazolyl)methanol

The title compound was resolved by preparative HPLC on a
Chiralcel OD column using 2-propanol in hexane as
golvent. The enantiomers showed [a]%o + 61° and -60°

respectively.

EXAMPLE 52

4-Methyl-5-oxazolecarbaldehyde
4-Methyl-5-oxazolecarbonyl chloride (Indian J. Chen.,
Sect. B, 1985, 24B, 535-8) in dry tetrahydrofuran was
treated - at -78°¢ with lithium ° tri-tert-,
butoxyaluminohydride (1M solution in tetrahydrofuran).
Work up in the usual fashion gave the title compound.

1y Nmr (CDCly) 2.55 (3H, 8), 8.03 (1H, s) and 9.92 (iH,
8) ppm.



4. A process for preparing a conpound according to clai
case where Wis 0 by (a) reacting a conpound of general
organonetal lic derivative ArM '

REPLACEMENT SHEET  [err] or (b) reacting a conmpoundio
(4) with an organonetal |ic derivative28f general formulal(

EXAMPLE 53
1-Azido-1-(3-furyl)-1-(4-methyl-5-thiazolyl)methane
Borontrifluoride diethyletherate (8 mmoles) was added to
a mixture of the product from Example 1 (4 mmoles) and
trimethylsilylazide (8 mmoles) in dry benzene (4ml). The
mixture was stirred at room temperature for 4 days and
then diluted with ethyl acetate (50ml). After washing
with aqueous sodium hydrogen carbonate solution and

water, the organic phase was separated and dried.
' Evaporation gave the title compound as an oil.

13¢ mmr (cpCly) 15.1, 53.9, 108.8, 123.9, 129.9, 140.0,
143.9, 150.3 and 151.4 ppm.

_ EXAMPLE 54
1-Azido-1-(4-methyl-5-thiazolyl)-1-phenylmethane
Starting with 1-(4-methyl-5-thiazolyl)-l-phenylmethanol
and using the general method of Example 53, the title
compound.was obtained. '

13c mmr (cpCly) 15.4, 61.4, 126.6, 128.5, 128.8, 131.0,
138.5, 150.1 and 151.6 ppm.

EXAMPLE 55
1-(4-Methyl-5-thiazolyl)-1-(N-phthalimido)-1-phenyl-
methane Hydrochloride
1-(4-Methyl-5-thiazolyl) -1-phenylmethanol (30 mmoles),
triphenylphosphine (40 mmoles), phthalimide (40 mmoles)
and diethyl azodicarboxylate (40 mmoles) in dry °
tetrahydrofuran (15ml) were stirred at room temperature
for 3 days. The mixture was evaporated to dryness and
the residue was purified by column chromatography on
silica gel. The material thus obtained was converted
into the hydrochloride salt using the standard procedure.
M.p. 194-196°C.

13¢ mmr (cDCly) 12.6, 49.1, 124.1, 127.0, 129.2, 129.4,



[erf]

(6)

")II[’

or (c) by reduction of a conmpound of general roTn .
and quenching the reaction mxture with a pr )tm folﬁ

or an alkylating (R3 is lower alkyl) or acylating (R3 }s | ower aq‘/qlg6

reagent ;.
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131.2, 134.7, 135.0, 135.8, 144.8, 154.7 and 167.2 ppm.

EXAMPLE 56

1-(4-Methyl-5-thiazolyl)-1-phenylmethylamine

The product from Example 55 (1.3 mmoles) and hydrazine
hydrate (1.8"'mmoles) were heated under reflux in ethanol
(10ml) for 2 hours. The precipitated phthalimide was
filtered off and the filtrate was evaporated to dryness.
The residue thus obtained was purified by flash
chromatography to yield the title compound.

13¢ mmr (cpCly) 15.4, 53.1, 126.4, 127.5, 128.6, 137.8,
143.9, 147.6 and 150.2 ppm.

EXAMPLE 57
N-(1-(4-Methyl-5-thiazolyl)-1-phenylmethyl)acetamide
Acetyl chloride was added to a solution of the product
from Example 56 and triethylamine in dry dichloromethane.
The mixture was stirred at room temperature overnight and
then washed with aqueous _ éod:lum hydrogen carbonate
solution. The organic phase was separated, dried and
evaﬁorated and the residue was purified by £flash
chromatography to give the title compound. '

13¢ mmr (cpcly) 15.3, 22.9, 50.1, 126.7, 128.0, 128.8,
133.5, 140.4, 150.0, 150.2 and 169.0 ppm.

EXAMPLE 58
1-(3-Furyl)-1-(4-methyl-5-thiazolyl)methylamine.
The product from Example 53 in ethanol was shaken with
10% palladium-on-charcoal under an atmosphere of hydrogen
for 3 hours. The catalyst was filtered off and the
filtrate was evaporated to dryness. Flash chromatography
of the residue thus obtained gave the title compound.

13¢ »mr (cDCly) 14.7, 44.9, 108.6, 128.9, 137.0, 138.4,



36 | (I'1) in the case where Rierr] is lower alkyl or |ower acyl the

compound of formula (1) wherein Wis O and Rierr] is H my be first

obt ai ned as above and then converted into the conpound wherein R3 is |ower
al kyl or ‘Il ower acyl; (') in the case where Wis PH or NI ower aIkyLaPy,
for exanpl e, (a) reductive am nation of a ketone of generalef-orrmH-a—(6}—
or (b) BE conversion of a ketone of geheral fornmula (6) to dﬁﬁmACHﬁENTEH@ET

derivative followed by reduction, or (c) by conversion of g~conpound Of

general formylga (1) Mberpi 3834 S, %—;ni‘.nto the correspondi ol azjele fF 1006

PHARMACY EXAMPLRES

The following examples illustrate suitable pharmaceutical
compositions to be used in the method of the invention.

Composgition 1 ~ Tablets

Compound of Example 33 '10g
Lactose 94g
Microcrystalline cellulose 86g
Polyvinylpyrrolidone ' 8g
'Magnesium stearate 2g

The compound of Example 33, lactose, celluldse and
polyvinylpyrrolidone are sieved and blended. The
magnesium stearate is sieved and then blended into the
above mixture, Compression using suitable punches then
vields 1000 tablets each containing 10mg of the active
ingredient. If desired, the obtained tablets can then be
£ilm coated. '

Compogition 2 ~ Tablets

Compound of Example 11 50g
Lactose 80g .
Microcrystalline cellulose 20g
Potato starch ' 40g
Polyvinylpyrrolidone 8g
Magnesium stearate _ 2g

The compound of Example 11, lactose, cellulose and part
of the starch are mixed and granulated with 10% starch
paste. The resulting mixture is dried and blended with
the remaining starch, the polyvinylpyrrolidone and the
sieved magnesium stearate. The resulting blend is then
compressed to give 1000 tablets each containing 50mg of



dht hal i mi de using, for exanple, the Mtsunobu reaction, and then reduction
or hydrolysis respectively. 5. A conpound of general fornula (6)
[err] wherein Rerr], Rerr], Xand Ar are as defined in claiml with the
provi sos .t hat when Ar represents phenyl, then Rl, R2. and Rle+—= 5 '
all hydrogen; and that the follow ng three conpounds rﬁem é‘&ﬁ |
j— br;)rrIDpheEyl IS-thi azol yl ketone; 4-nethyl-5-thiazolyl one,
- met hox en -me -5-thi ~
yp y t hyl -5-thi azol yl ket one. 25 NOV 1996

the active ingredient.

|

Compogition 3 - Capsules

Compound of Example 1 100g
Pregelatinised starch 98g
Magnesium stearate 2g

The compound of Example 1 and the starch are sieved,
blended together and then lubricated with the sieved

i magnesium stearate. The blend is used to f£ill 1000 hard
gelatine capsules of a suitable size. Each capsule
contains 100mg of the active ingredient.

Composition 4 - Injection Formulation

Compound of Example 46 0.5 to 10g
Polyethoxylated castor oil 15g
water f£6r injection ad - 100g

Sodium chloride may be added to adjust the tonicity of
the solution and the pH may be adjusted to that of
maximum stability and/or facilitate solution of the
'combound of the invention using dilute acid or alkali or
by the addition of suitable buffer salts. Antioxidants
and metal chelating salts may also be included.

The solution is prepared, clarified and filled into
appropriate size bottles and sealed. The formulation is”
gterilised by heating in an autoclave. Alternatively,
the solution may be sterilised by filtration and filled
jnto sterile bottles under aseptic conditionms. The
solution' may be packed under a nitrogen blanket.

Composition 5 - Injection Formulation
Compound of Example 1 0.5 to 10g

Polyethoxylated castor oil 15¢g



37 6.
gener al

A pharmaceutical fornulation containing a conpound having the

formula (1) [err] wherein: Xis 0, S or Se;
REPLACEMENT SHEET
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Propylene glycol ' 20g
Polyoxyethylene-polyoxypropylene

block copolymer (Pluronic F68) 10g
water for injection ad 100g

The compound of the invention is added to a mixture of
polyethoxylated castor oil, propylene glycol and Pluronic
F68. The mixture is gently heated until a clear solution
is obtained. This solution is sterilised by heating in
an autoclave or alternatively, by the process of
filtration. A concentrated sterile solution is thus
obtained, which is suitable for dilution with sterile
water in order to form a composition suitable for
parenteral adminigtration. '

Composgition 6 - Injection Formulation

Compound of Example 5 0.5 to 10g
Hydroxypropyl-8-cyclodextrin 10g
Water for injection ad ~ 100g

Water for injection is added to a mixture of the compound
of the invention and hydroxypropyl-f8-cyclodextrin. The
mixture is gently stirred until a clear solution is
obtained. The so?.ution is filled into bottles which are
then sealed and sterilised by heating in an autoclave or
alternatively, by the process of filtration.



R[efr] is H |ower alkyl, Fower al koxy-Ilower alkyl, aryl- |ower alkyl or

CFlerr]; Rlerr] is H Ilower alkyl, |ower alkoxy-Ilower alkyl, aryl- |ower
al kyl or CF3; Wis 0, 8 NH or NIlower alkyl; R3 is H |ower alkyl or

| ower acyl; Ar is phenyl, furyl, thienyl, naphtDxLL_EXLLng_gL_pyLLoIyI,
optionally substituted by R6; R is one or nore groups selected froml ower
al kyl, lower acyl, halogen, lower alkgxy, CFlerr], i :
NR[err]Rerr], wherein R4 and R err] 1 ndependentl y‘%‘%ﬂf‘“@““%ﬂ”l or

| ower acyl; geonetrical and optical isoners and racenates thepeof where

such isoners exist, as well as pharmaceutically acceptable acid addition
salts thereof and sol vates
CLATMS

1. A compound having the general formula (1)

N 2 ' ET |
PLACEMENT SH
R aikc A D RE
X VAR , 25 NOV 1996
H  WRs o \

wherein:
X is O, S or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CFj;

Rg is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower aikyl or CF3; '

W is O, S, NH or N-lower alkyl;
Rg is H, lower alkyl or lower acyl;

Ar is phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg;

Rg is one or more groups selected from lower alkyl, lower '
acyl, balogen, lower alkoxy, CFy, OH, NO; or NR4Rs,
wherein R, and Rg independently are H, lower alkyl or
lower acyl; '

géometrical and optical igomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvatgs
thereof; '



t her eof as active ingredient and a pharmaceutically acceptable carrier.

7. A conpound having the general formula (1 -
[ERR] Xis 0, S or Se: (1) wher ei n

(R

and with the proviso that the following five compounds
are excluded:

1-(4—methy1-5-thiazoly1)-1-pheny1methanol;
1-(2,4-dimethy1-5-oxazoly1)-1-pheny1methanol;
1-(5-thiazolyl)-1-phenylmethanol;
1- (4-oxazoly1) -l-phenylmethanol;

-(2,4-dimethyl-5- thlazolyl)-l-(z chlorophenyl)methanol

2. A compound having the general formula (2)

REPLACEMENT SHEET
R.
N 2
<f 25 NOV 1996
R xlc —ar (2) -
5” “oR,

wherein®

X is O or S;

and Ry, Rys R3 and Ar are as previously defined in claim
1. '

3. A compound according to claim 1 being :

1~ (3-furyl) -1- (4-methyl-5-thiazolyl)methanol;
1-(2-£ury1)-1-(4—methy1-5-thiazoly1)methanol;
1-(4-methy1-5-thiazoly1)-1—(2-thieny1)methagol;
1-(4-methy1-5-thiazoly1)-1-(5-€hieny1)methanol;
1-(2-f1uoropheny1)-1-(4-methy1-5—thiazoly1)methanal;
1-(3-chloropheny1)-1-(4-metny1-5-thiazoly1)methanol;
1-(4-methy1-5-oxazoly1)-1-pheny1methanol;
1-(4—f1uoropheny1)-1-(4-methy1-5-oxazoly1)methanol;
1-(2-f1uoropheny1)-1-(4-methy1-5-oxazoly1)methanol;
1-(3-aminopheny1)-1-(4fmethyl—s-thiazolyl)methanol;
1-(3-dimethy1aminopheny1)-1-(4-methy1-5-thiazoly1)-
methanol; '



R[er‘r] is H lower alkyl, |ower alkoxy-lower alkyl, aryl- |ower.alkyl or

CF3; Rlerr] is H |Ilower alkyl, |ower alkoxy-|ower—atkyt;—aryt=—tower

al kyl or CF[err]; Wis 0, S, NH or N|ower alkyl; - I al kyl
or | ower -acyl; Ar is phenyl, furyl, thienyl, naphtjtummmylmmu
pyrrolyl, optionally substituted by R§$ Rlerr] is i S
selected from |l ower alkyl, |lower acyl ;" hal ogen, |ower al koxy, CF[err],

OH, N err] or NRARS, wherein R4 and RS independently are H |ower alkyl or
Lower acyl:  9QQIRLflle 1333 19P! aE8bptaABTR' Sadiill 2AAEERLAS SdHE0br

solvates thereof.

4. A process for preparing a compound according to claim
1 by

(I) in the case where W is O
(a) reacting a compound of general formula (3) with an
organometallic derivative ArM

REPLACEMENT SHEET
[

| N 2 25 N
Rr‘{ (3) OV 1994
X CHO

or (b) reacting a compound of general f_ormula (4) with an
organometallic derivative of general formula (5)

[ 4

N.- 2
Ar — CHO (a) ( (5)
| _ R, f M
: X

oxr (¢) 'by reduction of a compound of general formula (6)

and quenching the reaction mixture with a proton source
(Rg is H) or an alkylating (Rg is lower alkyl) or
acylating (R3 is lower acyl) reagent;




where such isoners exist, as well as pharmaceutically acceptable acid
addition salts thereof and sol vates thereof for use i n therapy.

conpound as defined in claim?7 for use as a neurop nd/or an
anti convul sant agent and/or a sedative- hypnot i C agHmn mlImlIDm] “IIAIl
39 9. A conpound as defined in clai or the treatoent o

chronic neur opsychi atric di sor der characterlsed by progreSS|ve
processes that sooner or |later |ead to neuronal cell death and dysfunction

and for (XI) in the case where Ry is lower alkyl or lower acyl
the compound of formula (1) wherein W is 0 and Ry is H
may be first obtained as above and then converted into
the compound wherein Ry is lower alkyl or lower acyl;

(III) in the case where W is NH or N-lower alkyl
by, for example,

(a) reductive amination of a ketone of general formula
(6),

or (b) by conversion of a ketone of general formula (6)
to an oxime derivative followed by reduction,

or (c) by conversion of a compound of general formula (1)
‘wherein WR3 is OH into the corresponding azide or
phthalimide using, for example, the Mitsunobu reaction,
and then reduction or hydrolysis respectively.

¢

5. A compound of general formula (6)

REPLACEMENT SHEET

| fN 2 - 25 NOV 1996 |°
R xa:ll —Ar (6) -~}

I
o

wherein Ry, Ry, X and Ar are as defined in claim 1 with
the provisos that when Ar represents phenyl, then Rq, Ry.
and Rg are not all hydrogen; and that the following three
compounds are excluded:

4-bromophenyl 5-thiazolyl ketomne;
4-methyl-5-thiazolyl phenyl ketome; .
4-methoxyphenyl 4-methyl-5-thiazolyl ketone.



the treatnent of different types of convul sive Wﬁﬂﬂpound as
defined in claim9 for the treatnent of acute a roni ¢ neuro chiatric
di sorders, such as stroke; cerebral ischaem a; dy [ ng from
brain and/or spinal trauma; hypoxia and anoxi a; rrgﬁ ntia;

Al DS denenti a; neurodegenerative diseases; brain encti ch i'n connection
with surgery; and CNS dysfunctions asSs7a result of exposure to neurotoxins
or radiation. 11. A compound as defined in claim9 for the treatnent of

di fferent tgpes of convul sive states, such as epilepsy, status epilepticus,
pre-ecl anpsfa andoharmacenticadefornulatiqne contadning: oapsoMPaWd ng t he

general forgaténglthe generhl’ Formula (1)

N 2
R,
% /C \/Af (1)
H WR,

wherein:
X is 0, S or Se;

——

Rq is H, lower alkyl, lower alkoxy-lowér alkyl, aryl-
lower alkyl or CF3;

R, is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

W is o; S, NH or N-lower alkyl;
Rg is H, lower alkyl or lower acyl;

Ar is phenyl, furyl, thienyl, naphthyl, pyridyl of
pyrrolyl, optionally substituted by Rg; '

Rg is one or more groups selected from lower alkyl, lowexr
acyl, halogen, lower alkoxy, CF3, OH, NO, or NR,Rg,
wherein R, and Rg independently are H, lower alkyl or
lower acyl;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof, |

as active ingredient and a pharmaceutically acceptablé
carrier.



wherein: Xis 0, S or Se; Rlerr] is H |ower alkyl, |ower alkoxy-I|ower
al kyl, aryl- lower alkyl or CF3; Rlerr] is H |ower alkyl
al koxy-1 ower al kyl, aryl- lower alkyl or CFerr];

N Lover al kyl . .\'\!l\“! I 1] Il !

7. A compound having the general formula (1)

N R | REPLACEMENT SHEET
R f —Ar (1) -
X C 25 NOV 1996
7\
H WR3
wherein:

X is 0, & or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower.alkyl or CF3;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

W is O, S, NH or N-lower alkyl;
Rg is H, lower a.lky]_. or lower acyl:;

Ar is phenyl, furyl, thienyl, naphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg;

15.5 is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy. CF3, OH, NO, or NR4Rg,
wherein R, and Rg independently are H, lower alkyl or
lower acyl;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically .
acceptable acid addition salts thereof and solvates
thereof .

for use in therapy.
8. A compound as defined in claim 7 for use as a

neuroprotective agent and/or an anticonvulsant agent
and/or a sedative-hypnotic agent.



R[efr] Is H |ower alkyl or |ower acyl; Ar is phenyl, furyl, thienyl,
napht hyl , pyridyl or pyrrolyl, optionally substituted—byR6:—Rerr] is

one or nore groups selected fromlower alkyl, |ower hal o én, | ower
al koxy, CF[err], OH NO[err] or NR[err]R5, wherein uﬂ ﬂ, " Luu
I ndependently are H, |ower alkyl or |qwer acyl; ! *Wpt i cal

i somers and racemates thereof where s3éh i soners exist, as well as

pharmaceutical ly acceptabl e acid addition salts thereof and sol vates

t her eof for the manufacture of .a i C fo0l, He ¢3edRRent! of

neur odegener &ti %W&P‘G’ér g%ﬂaﬁ&#@ﬁﬂ%?@?@é sageftote‘};%and/ or _agitation and
sl eep di sordakcute and chronic neuropsychiatric disorders

characterised by progressive processes that sooner or
later lead to neuronal cell death and dysfunction and for
the treatment of different types of convulsive states.

10. A compound as defined in claim 9 for the treatment of
acute and chronic neuropsychiatric disorders, such as
stroke; cerebral. ischaemia; dysfunctions resulting from
prain and/or spinal trauma; hypoxia and anoxia; multi-
infarct dementia; AIDS dementia; neurodegenerative
dise#ses; brain dysfunction in connection with surgery;
and CNS dysfunctions as a result of exposure to
neurotoxins or radiation.

11. A compound as defined in claim 9 for the treatment of
different types of convulsive states, such as epilepsy,
gtatus epilepticus, pre-eclampsia and delirium tremens.

*

12. The use of a compound having the general formula (1)

wherein:
X is O, 8 or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CFj;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl oxr CFj3;

W is O, S, NH or N-lower alkyl;



3

13. The use

imil2 for the manufacture of a nedi cament for
the treatnent}o
by progressiv

acute \z%h I ¢ neuropsychiatric disorders characteri zed
\ r @2 NQ t oner or later |ead™T0 neuronal cell death

and dysfuncti '

st at es. 14. \The use accordi ng

tment of different t q e
_ }o el gym 13 ror tne (AN AFRHTLN

medi cament for}t acute and chroni c neuropsychi 2t risc *

_ di sorders, such as stroke; cerebral ischaem a; dysfunctions resulting from
brain a“d/ornt%pidg"%&, 16WeFPa 1KY POX i Powa@PdacypDpxi a;  mul ti-infarct
dermentia; Al'l enmenti a;, neurodegenerative di seases; brain dysfunction in

connection with surgery; and OCNS dysfunctions as a result of

exposure t@peldt Preifyly’ Fudiydl,i okhienyl, naphthyl, pyridyl or a1

pyrrolyl,'optionally substituted by Rgi:

CEMENT SHEET °

Rg is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO; oI NR4Rg .
wherein Ry and Rg independently are H, lower alkyl or
lower aqyl;'

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically

acceptable acid addition salts thereof and solvates
thereof

for the manufacture of a medicament for the treatment
of neurogegenerative disorders and/or convulsive states
and/or agitation and sleep disoxders.

13. The use according to claim 12 for the manufacture of
a medicament for the treatment of acute and chronic
neuropsychiatric disorders characterised by progressive
processes that sooner or later lead to neuronal cell
death and dysfunction and for the treatment of different
types of convulsive states.

14. The use according to claim 13 for the manufacture of
a medicament for the treatment of acute and chronic
neuropsychiatric disorders, such as stroke; cerebrai
ischaemia; dysfunctions resulting from brain and/or
spinal trauma; hypoxia and anoxia; multi-infarct
dementia; AIDS dementia; neurodegenerative diseases;
brain dysfunction in connection with surgery;

and CNS dysfunctions as a result of exposure to
neurotoxins or radiation.



15. The use according to claim13 for the manufacture of a nmedi canent for
the treatnment of different types of convul sive states, such as epil epsy,
status epilepticus, pre-eclanpsia and deliriumtre tigpd f or
the treatnment of neurodegenerative disorders and/op'EH H“ﬁﬂmmﬂlm
and/or agitation and sl eep disorders by adm nistering~to athost sn need of

such treatnent a sufficient anount of4la conpound having the general fornula
(D) wherein: Xis O S or Se; -

15. The use according to claim 13 for the manufacture of
a medicament for the treatment of different types of
convulsive states, _suéh as epllepsy, status epilepticus,
pre-eclampsia and delirium tremens.

16. A method for the treatment of neurodegenerative
disorders and/or convulsive states and/or agitation and
gsleep disorders by administering to a host in need of
guch treatment a sufficient amount of a compound having
the general formula (1)

N 2 |
R, <X c __Ar (1)
H/ \WR3

wherein:
X is O, S oxr Se;

Ry is H, lower alkyl, 1lower alkoxy-lower alkyl, -aryl-
lower alkyl or CFg3;

Rgy is,.!l, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CFg3;

W is 0, 8, NH or N-lower alkyl;
Ry is H, lower alkyl or lowgr acyl;

Ar is phenyl, furyl, thienyl, mnaphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg;

Rg igs one or more groups gelected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO, or NR435.
wherein R, and Rg independently are H, lower alkyl or
lower acyl;



R[efr] Is H |ower alkyl, |Iower alkoxy-Ilower alkyl, aryl- | ower al kyl or

CFlerr]; R2 is H |ower alkyl, |ower alkoxy- IovveHaJ—k-yd—a;.yL_Lomer
al kyl or CF[err]; Wis 0, S, NH or N|ower alkyl;

al kyl or |ower acyl; Ar is phenyl, furyl, thienyl MIIRJ;H ' 'H' m
pyrrolyl, optionally substituted by R6; R err] i
al

selected from |l ower al kyl, |ower acyl Jf’ual ogen, -l ower oxy [err] OH,
NOJ err] or NRlerr]Rerr], wherein R[er?‘ and R[err] independently are H,
| ower al kyl or | ower acyl ;

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof.




42 ~ geometrical and optical isomers and racemates thereof where such

isoners exist,

as well as pharmaceutically acceptable acid addition salts

t hereof and sol vat es t hereof.
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NOVEL (1-PHENYL-1-HETEROCYCLYL)METHANOL AND (1-PHENYL-

‘.
-
o

1-HETEROCYCLYL) METHYLAMINE DERIVATIVES

ABSTRACT

The present invention relates to novel heterocyclic
compounds having the general formula (1)

<3

Ry Ar (1)
x— ¢

wherein:

X is O, S or Se;

Rq is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3;

Ry is H, lower alkyl, lower alkoxy-lower alkyl, aryl-
lower alkyl or CF3; -

W is O, S, NH or N-lower alkyl;
Ry is H, lower alkyl or lower acyl;

Ar is phenyl, furyl, thienyl, mnaphthyl, pyridyl or
pyrrolyl, optionally substituted by Rg:

R. is one or more groups selected from lower alkyl, lower
acyl, halogen, lower alkoxy, CF3, OH, NO, or NR Rg.,
wherein R; and Rg independently are H, lower alkyl or
lower acyl; '

geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof having therapeutic activity, processes and
intermediates for their preparation, pharmaceutical
formulations containing said compounds and the medicinal
use of said compounds.
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