Novel (1-Heteroazolyl-1-heterocyclyl)al kane Derivatives and their Use as

ﬁburoprotectlve Agent s Field of the Invention The present invention
felates to novel heterocyclic conpounds.having therapeutic activity,
rocesses an i df their preparation, pharmaceutica
Fornul ati ons ‘Con al ning sai d conpounds and the nedicinal use of said

‘conpounds. Background of the Invention There exists a |arge group of

‘acute and chronic neuropsychiatric disorders for which safe and clinically

effective treatnents are not currently available. This diverse group of

‘di sorders enconpasses a broad spectrumof initial events which are

characterised by the initiation of progressive processes that sooner or

| ater | ead to neuronal cell death and dysfunction. Stroke, cerebral

i schaem a, trauma or a neurodegenerative di sease such as Al zheiner's

di sease or Parkinson's disease are all commonly occurring conditions that

are associ at eﬂl‘y\éﬁ%pgurﬁ)dﬁ ]?6],lon of the brain and/or spinal cord.

The ongoing “search “for ~potential treatnents of neur odegener ative

di sorders has invol ved iMa@®td GEPPH of excitatory anmino acid antagoni sts,

inhibitors of |ipid peroghgaih 00, gER) Ci um channel antagonists, inhibitors

of specific pathways of the ah$$£|don|c aci d cascade, kappa opioid

agoni sts, adenosi ne ago ‘?@onlsts and diverse other agents. At

the present tine there is no consensu$ of the relative inportance of the

rol e played by conpounds bel onging to any of these general classes.
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@ paper on the reactions of fulvenes lith 1, 3- di pol ar conpounds (Leibig's
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of pa er.s ncerned with the chemistry of pyrrole dyes, A

g s Ann. 2

d 1958, 612, 242-264) have characterised a

enes of the follomnng formula: [err]

1981, 491 501), the follow ng conpound is disclosed:
err] No phar macol ogi cal act|V|t

Novel (l-Heterocazolyl-l-heterocyclyl)alkane Derivatives
and their Use asgs Neuroprotective Agents

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
uge 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 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,
cerebral ischaemia, trauma or a neurodegenerative disease
such as Alzheimer‘’s disease or Parkinson’s disease are
all commonly occurring conditions that are associated
with neurodegeneration of the brain and/or spinal cord.

The ongoing search for ©potential treatments of
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 antagonists 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.

In a series of papers concerned with the chemistry of
pyrrole dyes, A. Treibs and co-workers (Leibig’s Ann.

I nventi on.

In

aSSOC|ated\MQWﬂ%ﬁ§F f the above compounds. The subst i t uth%oH [@%ﬁ%ﬁn of the
above conpounds pl aces them outside the scope of the present



Eur opean patent application EP 293220 and J. Heterocyclic Chem, 1990, 27,
1933-40 disclose 1,5-diaryl pyrazoles of fornula:

[err] 3 Sai d conpounds are
related to possible antl-lnflannatoryz agents. Such activity requires
the presence of the 1, 5- di aryl substituents, a feature which

excl udes these npounds from the scope of the present invention.

| n patent app¥hemi 03h9EP: 35.Li915§0|¥§§u§€l§ FI58%e Ghherdf2-264) hagenul a:
Lerr] charaz&\%ﬂéh@ 4 Snﬁﬂbéio bl .1,Ar-d ?y&rﬁdleofamﬁéb 18¢ cehaon
atons, Ar2 is '£$ere I ncl udi ng pyri O

SCIerr] or Nl-f%ﬂ'?d’ X% |ink to X or is (1- 6C)a|ky|ene

(3-6C) al kenyl ene, (3- 6C3a|kyny|ene or cycl o(3-6C) al kyl ene are
disclosgﬁ as 5'|ipﬁﬁ¥ gnase H i nhi bitHrs. gasubstituent Arferr]-A-X
I's not included I'n cl aim=110dr 2he present

Id t he scope of

R'R[ 1031- 1038, Rlis=sedmives a

i nvention. Monat yie em 1987,
conmpound of r ; groups
w (ch c (CHyp
i
CHR

10
In a paper on the reactions of fulvenes with 1,3-dipolar
compounds (Leibig’s aAnn. Chem., 1981, 491-501), the
following compound is disclosed:

15 Ph h
Mc-—Nq N—Me
Ph Ph
) O QL
OMe

No pharmacological activity is associated with any of the

O=0

25 above compounds. The substitution pattern of the above
compounds places them outside the scope of the present
invention.

European patent application EP 293220 and J. Heterocyclic
30 Chem., 1990, 27, 1933-40 disclose 1,5-diaryl pyrazoles of
formula: Me
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[err] and J. Heterocyclic Chem, 1989, 26, 1869-1873

descri bes conpounds of fornul ae ' 4

and CH2 No phar macol ogi cal

‘activity is associated wth the conpo&hds in either of these two papers.

These three specific conpounds are deleted fromthe scope of the present

| nvention by saaszi Sccolmaﬂontfﬁrdsl na.rcel %Ierfaje'ed to posgsible anti-inflammatory
agents. Such activity requires the presence of the 1,5-
diaryl substituents, a feature which excludes these

compounds from the scope of the present invention.

5
In patent application EP 351 194 compounds of the general
formula: .
t 2§
Ar—A—X—Ar —C—Q
10 (')R 2

wvherein Q is thiazolyl, arl ig aryl of up to 10 carbon
atoms, Ax? is 6-membered aryl, including pyridyl, X is O,
8, SO, S0, or NH and A is a direct link to X or is (1-
15 6C)alkylene, (3-6C)alkenylene, (3-6C)alkynylene or
cyclo(3-6C)alkylene are disclosed as 5-lipoxygenase
inhibitors. The substituent Arl-a-x is not included
within the scope of Rl in claim 1 of the present

invention.
20

Monatsh. Chem. 1987, 118, 1031-1038, discloses a compound

of formula:
25 Me

H—N .
W
CH,

30
35

and J. Heterocyclic Chem., 1989, 26, 1869-1873 describes
compounds of formulae
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I n Zh. Goshch. Khim, 1962, 32, 2664-2670 (Chem Abs. 58: 9057h),
d-(4-pyridyl)-1-(2-thiazolyl)ethanol I's described. In Zh.Obshch. Khim,
1963, 33, 825-828 (Chem Abs. 59: 8722a), 1-(2-pyridyl)-1-(2-thiazolyl)-
et hanol is described. No pharnacol ogi cél activity is associated with either
of these two conpounds. These two specific conpounds are deleted fromthe
scope of the present invention by a disclainer in claiml. The present

i nvention A prinmary objective of the present invention is to provide
structurally novel heterocyclic c--nounds whi ch by virtue of their

phar macol ogi cal profile are expggt®eNto be of value in the tre nt of
acute and chronic opsychi Q) sorders charagterised by ogrlessi ve
processes that soéher Jpbr |-at dae~t 0 neuronal ¢ eath sf uncti on.
Such di sgrders inc stro =: rebral dndchaeni &, dyfff unctilpns/resulting
from brarFn and/ oy /Spi na aund; s hypoxi a and anoxiN; ch -5 Qm di owni ng,
and i ncl udi ng i natgh”an neonéﬂ%ll hypoxi c a%‘(yxi al ai n dankgge;

mul ti-infarct denmentia; Al denenti a; -neurodegenerativ lel seases such as
Al zhei ner's di sease, Parkinson's disease, Huntington's €chorea,
epi l epsy, nultiple sclerosis and anytrophic |ateral

sclerosis; brggpn Hﬁiﬂﬂ&&l@&iéQlCOQB@ﬁiQP W4 N s8idlefated with the

i nvol vi ng extracor poreal, circul ati on or I'n connection with brain
sur ger y10i ncl GePRguedgarite etiiay of these two papexs, i Thege: FH%E® and

CNS dysfuncti gpecdgie resnpduniis are deletedXpPromiethe HIOpE OSENThy
radi ati on Thi s ut

ability of thB% Ssenu i“%"giﬁ?&nﬁguﬁdéi?gf?ﬁ%%f{?’qd‘éiﬁﬁgfggﬁlrghaFydtegf hin
t he gerbil bi | ateral occl usion nodel of ischaem a.
In Zh.Obshch.Khim., 1962, 32, 2664-2670 (Chem.Abs. 58:
15 9057h), 1-(4-pyridyl)-1-(2-thiazolyl)ethanol is
described. In 2Zh.Obshch.Khim., 1963, 33, 825-828
(Chem.Abs. 59: 8722a), 1~-(2-pyridyl)-1-(2-thiazolyl)-
ethanol is described. No pharmacological activity is
assoclated with either of these two compounds. These two
20 specific compounds are deleted from the scope of the
present invention by a disclaimer in claim 1.

The present invention
A primary objective of the present invention is to

25 provide structurally novel heterocyclic compounds which
by virtue of their pharmacological profile are expected
to be of value in the treatment of acute and chronic
neuropsychiatric disordexrs characterised by progressive
processes that sooner or later lead to neuronal cell

30 death and dysfunction. Such disorders include stroke;
cerebral ischaemia; dysfunctions resulting from brain
and/or spinal trauma; hypoxia and anoxla, such as from
drowvning, and including perinatal and neonatal hypoxic

. asphyxial brain damage; multi-infarct dementia; AIDS

35 dementia; neurodegenerative diseases such as Alzheimer’s
disease, Parkinson’s disease, Huntington’s chorea,
epilepsy, multiple sclerosis and amytrophic lateral
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The present invention relates to a conpound having the genera

formula (1) [err] wher ei n: Xis O S, Se or

NR[ err]; Y[err], Y[err], Y[err], Y[err] independently are N or
CR2; . Zis O S Se, NRerrd or C=N; Rlerr] is one
of nore groups selected fron1H | ower al kyl, | ower acyl, hal ogen,
| oner al koxy or e err t oget her
repr esent a1ﬁﬁiﬂF4ﬁ#& éy;f“néki°ncﬁﬁl?ﬁﬁﬂ?ﬁt*?ﬁt“gY sEBEYPEYt eq;
Rlerr] is H, imﬂvﬂ*ybxtbwerpobhaxydimmmﬂoﬁ ohydmxgennection

| ower al kyl, lo al o) =1 r CF3
and when. m)re an b(?% o53 L:gg@% aréx%)]r'%d;‘%r# (hes xtaézl%tomy °£ %hg

sel ect ed i ndegaretoid | grteries; and Cnﬁuﬂysfunctions as a re§q;¢]of
5 exposure to neurotoxins or radlation. 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.

10
The present invention relates to a compound having the
general formula (1)

Y-y, Ry -
15 // A A z. )

wherein:
X is O, S, Se or NR,;

20
Yy, ¥g, Y3, ¥y independently are N or CRy;
25 Rq is one or more groups selected from H, lower alkyl,

lower acyl, halogen, lower alkoxy or CF3 or Ry and the
ring E::>2 | together represent a-fused benzo ring

30 optionally further substituted;
Ry is H, lower alkyl, lower alkoxy-lower alkyl, hydroxy-
lower alkyl, lower acyloxy-lower alkyl, aryl-lower alkyl

or CF3 and when more than one Ry, groups are present these
35 may be selected independently;
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wherein Wis O S, NH or N-|lower alkyl, Rlerr] is H | ower

al kyl or |ower acyl, Rlerr] is lower alkyl, aryl-1lower alkyl,
cycl opropyl or | ower per fl uoroal kyl , or Rerr] and R err]
together forma ring 6 wherein nis 2, 3 or 4,

Ferr] Rlerr] and R err] independently are H, |ower alkyl,

or aryl-lower alkyl; with the proviso that at |east one of X, Y[err],
Y[err], Y[err] or Y[err] is Qpidrogen and that_thsring

[err] is noand-netbyI-Z-idﬁh&&olyl geomyt(hggl and optical isomers and
racemat es t hereof where su&h\lsoners exi st as pharmaceutically
acceptabl.e acid addition sal tBgt hereof and sol vates thereof; and with the
proviso that the following five conpounds are excl uded:

1-(3-ind IyI) tBY! a3- e’ &P Ml

1-(1-net 2“§ﬁ§gf ? EE BY s ﬁ? 8¢ “r%g*gf?g%k%%%

1- ( 1- et hyI 2-i ndol yI) 1- 3-#Etﬁy|12w'p§r%k¥1)%¥hh%?r acyl,
1-(4-pyridyl)-1-(2-thi azoh¥l 1§t mawek aikgrf PaEyUylowdr (81Kl azol yl) et hanol .

The expression "pharmaceut g i 8 gle aC|d ditio flts S
i ntended to include but iS$¥fof: e °§ﬁfhp§5 °533 fiydr ochl ori de,
hydr obr om de, hydr0|od|deornR§rand R,hydgether foirphatzingdi hydrogen
phospha&s ethanedlsulpthete nesylate fumarate, nal eate and 7
::C’ wherein n is 2, 3 or 4,
(CH,)n

Rg and Rg independently are H, lower alkyl,
or arvl-lower alkyl;
15 with the proviso that at least one of X, Y5, ¥y, Y3 O ¥,

is nitrogen and that the ring )X -
2&
3

w N,
is not l1l-methyl-2-imidazolyl;

20
geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition salts thereof and solvates
thereof;

25 and with the proviso that the following five compounds
are excluded: | |
1-(3-indolyl)-1-(2,5-dimethyl-3-pyrrolyl)ethene;
1-(1-methyl-2-indolyl)-1-(l-methyl-2-pyrrolyl)ethene;
1-(l-methyl-2-indolyl)-1~(l-methyl-2-pyrrolyl)ethanol;

30 1-(4-pyridyl)-1-(2-thiazolyl)ethanol;
1-(2-pyridyl)-1-(2-thiazolyl)ethanol.

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

Ths&wﬂHuBum. Replaced




succi nat e. Preferred enbodi nents of this invention relate to
€onpounds havi ng the general formula (2) [err]
wher ei n: Xis Oor S and A Z, Rerr] and Rerr] are as
previ ously defined above. Mor & preferred enbodi nents of this
Fnvention relate to compounds having the general fornula (3)
[err] wher ei n: X and Z independently are O or S
Wis O s“%ﬁﬁ“%&%rr], Rlerr], Rerr], Rerr] are as previously defined
above; and to conpounds having the general fornula (4)
[err] Preferred embodiments of this invention relate to
compounds having the general formula (2)
5
Ry, R
y A
5 N
10
wherein:
X is O or 8;
and A, Z, R; and Ry are as previously defined above.
15
More preferred embodiments of this invention relate to
compounds having the general formula (3)
Ry
20 %
M7
X c\\\
R{// WR;
25 wherein:
X and 2 independently are O or S;
W is O;
and Ry, Ry, Ry, Ry are as previously defined above;
30 and to compounds having the general formula (4)
(R2);
N Ry
A _Er
. X C (4)
35 "

1
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wher ei n: X and Z independently are O or S; and
Rerr], Rerr], Rerr] and Rerr] are as previously defined above.
Analogous conpounds wherein X is Se, for exanple, 1-(3-
furyl)-1-(4-methyl -5-sel enazol yl ) et han®l and 1- ( 2-
sel enazol yl ) - 1- (3-t hi enyl ) et hanol are . specifically i ncl uded
within the scope of the invention. Thr oughout the specification
and the appended clains, a gi ven chem cal formula or nane shal
enconpass al | wherein: geonetrieal and optical isonmers and racemates thereof

where such |52 EX ﬁ&egeﬁgﬁﬁtg%lVaﬁhargpcgytlcaIIy accept abl e

acid addi.ti on " sa er e t hereof such as for

i nst ance hydranéskll Ry, Ry Ind Rgl avei ag Brevieuslkyisdefined abeve.

t hroughoygt the specification and the appended cl ai ns.

Unl ess otherw se_stated or indicat he t | * denot es
a straight or ABRAIREREE SPRPPUPAs,Y gﬁﬁ?&' x is se'f&g’rﬁ f"[%ecar 0¥t ons.
Exanpl es of sgugyllower (akngbhyl-5- seneﬁhudtymbuhnort hyland- pr dp2- -

or anchod chai ASBERRPPIFL) -1- (3pRiRiyY) beRURSL, O aRel T Gtecfifbatay, ) o,

i ndi cat ed, théntcdnded within the spepélqﬁrbhbkynvenenones a straight or
branchegoalkyl group having from1l to 4 carbon atons fully

substituted by fluorine. Exampl es of said | ower_ perfl uoroal kyl
gr oups |ncIudEthpﬂhGEFo#BﬁhfpecééﬁFéFFGBrGéﬁhﬁﬂm%uﬂPPended claims, a

hept af | uor oi sgak@RY| chemical £4HMEES Yhehndmee haltd éhcomshsst el t he
term"| ower
geometrical and optical isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
15 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.
20
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
include methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-
25 butyl, t-butyl and straight- and branched-chain pentyl
and hexyl.

Unless otherwise stated or indicated, the term "lower
perfluorocalkyl" denotes a straight or branched alkyl

30 group having from 1 to 4 carbon atoms fully substituted
by £fluorine. Examples of said lower perfluorcalkyl
groups include trifluoromethyl, pentafluoroethyl and
heptafluoroisopropyl.

35  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

This Sheet Has Been Replaced
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acyl" denotes a straight or branched acyl group having fromlto 6
carbon atons. Exanples of said |ower acyl

9" include fornyl, acetyl, propionyl, iso-butyryl, valeryl, and pival oyl .
Unl ess ot herw se stated or indicated, Qhe ternt"lomer alkoxy" denotes a
straight or branched al koxy group haV|ng from1l to 6 carbon atons. Exanples

of said | ower, al ncl ude net.haxy, n-,pr Opo

n- but oxy, i so ‘B‘Ef{f % é Uﬂ‘Ut Q];( tﬂﬁ%‘éﬂu %zy ﬁdvgﬁ'gﬁ?ﬁléd chai n

pent oxy and hsmdxyivaldyl ess ot hervm se stated or indicated, the term
"hydroxy- |ower alkyl" denotes a |ower al kyl group as defi ned above

substituted by a hydroxy group Exanpl es of said hydroxy-| ower alkyl

i ncl ude hydr oltyhessyothermigeoatatied andindigatedyectths . ter:mm“égyer

otherw sg St ajepofyn| REURAA al NPeiflghe | GIOTHAGHERNI- | MBIA! Kiougdenot es
a | owner aI kyl group as def| ned_above substltut ed an %é%eﬂ atom V\:hl ch
i tsel f bears BAYIR@T5e®| 1 fQuh cAXhRR iakamey a'“é?t?ﬁp ds dpHerovner

~acyl oxy- Iovveram:&sxir metude ﬁeehe*weehhbxypr mmpbmnﬁtsbybropoxy,

1- acet oxyet hyl et h S ot erLw se stat d, or | cat ed,
the term » hal BEBEOR¥al FERETE o AoR PUION do bR F0d, SERsdoRE -
Unl ess ot her vané hranelie@fchmﬁncaendoxyl“mddnexd*mmr al koxy-l ower al kyl"

denotes,,a |ower alkyl group as defined above substituted by a | ower

al koxy group as defined above. Exanples of said | ower al koxy-Ilower alkyl
Unless otherwise stated or indicated, the term "hydroxy-

lower alkyl" denotes a lower alkyl group as defined above

substituted by a hydroxy group. Examples of said

hydroxy-lower alkyl include hydroxymethyl, 1-hydroxyethyl
15 and 2-hydroxyethyl.

Unless otherwise stated or indicated, the term "lower
acyloxy-lower alkyl®" denotes a lower alkyl group as
defined above substituted by an oxygen atom which itself
20 bears a lower acyl group as defined above. Examples of
gald lower acyloxy-lower alkyl include acetoxymethyl,
propionyloxymethyl, l-acetoxyethyl and 2-acetoxyethyl.

Unless otherwise stated or indicated, the term "halogen"
25 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

30 defined above. Examples of said lower alkoxy-lower alkyl
include methoxymethyl, ethoxymethyl, methoxyethyl and
ethoxyethyl.

Unless otherwise stated or indicated, the term "aryl®
35 denotes a phenyl, né.phthyl, furyl, thienyl, pyridyl or
pyrrolyl group, itself optionally substituted.

i



i ncl ude met hoxynet hyl, ethoxynethyl, nethoxyethyl and ethoxyethyl. Unl ess
otherwi se stated or indicated, the term"aryl" denotes a phenyl, naphthyl,
furyl, thienyl, pyridyl or pyrronI group, itself optionally substituted.
10 ~ Unless otherwi se stated or indic&Ped, the term"aryl- lower alkyl" "
denotes a | ower al kyl group as defined above substituted by an aryl group

L e i

furyl net hyl , lowbsyl alkyl"adenotesa . 1owdnn ladkylogheupi &% dnﬁm @abaveli :j cat ed,
the term"fu e i@gﬁg@
heterocycllcgggﬁgigﬁgfaln ngqbge hetero ton1fuse3“%nto a enzen ring.

Exanpl es of ofi dsaiudechbtlrzlp‘mhg 33kl ddngdnder ubensyl, hheneth¥tenyl and
i ndol yl g P L pr ef o { @ér 6§§§5¥Fﬁkﬁﬁy fornyhgfﬁi*laccoqﬂ¢ng to

t he present e lﬁ&&#fur 1) 6&4 nethyl oxazolyl)ethanol

1- (4- et hyl - ————

e el

- 1-(3-furyl)- 1 (4 nethyl S—thlazolyl)ethano

2, j g: Prteth l%‘?)r(ﬁ Sas %7.1 Q?gi;?é?ly et{ﬁgﬂ‘féﬂted, the term "fused

1-(

1

LE fret hy| - bengoaing") - ﬂee@ttem anyEpdlyampsaturated five-membered
%E - ety - 4n@%@i\day%1 buiatﬁiintmgeaﬁb) Rbbaréatom fused onto a
1-(

1-(

1-(

2,
4-
2
2, 5-di met byl - 4- oxazol
- (4- et hyl - ﬁﬂﬂﬁﬁﬂ) 1- 3&?48 ePﬁgﬁof“sed benzo ring include
5-t hi azol ﬂeﬂbﬁ&aﬂy]&nﬁe)ﬁu[m@hienyl and indolyl.

3 .

-furyl)-1-(4- et hyl -5-oxazol yl) et hene;
Among the most preferred compounds of formula (1)
15 according to the present invention are:

1-(3~-furyl)-1~-(4-methyl-5-oxagzoclyl)ethanol;
l1-{4-methyl~5-oxagzolyl)~-1-(3~-thienyl)ethanol;
1-(3-furyl) -1-(4-methyl-5-thiazolyl)ethanol;
20 1-(2,4-dimethyl-5-oxazolyl)-1-(3~furyl)ethanol;
7 1~-(2,4-dimethyl-5-thiagolyl)-1~-(3=furyl)ethanol;
1-{4-methyl~5-thiazolyl)-1-(3-thienyl)ethanol;
1-{2-ethyl~-4-methyl-5-oxazolyl)-1-(3-thienyl)ethanol;
1-(2,5~dimethyl-4-oxazolyl)-1-(3-furyl)ethanol;
25 1-(4-methyl-5-thiazolyl)-i-(2-thienyl)ethanol;
1-(5-thiazolyl)-1-(3~thienyl)ethanol;
1-(3-furyl)-1-(4-methyl-5-oxazolyl)ethene;
1-(3-furyl)-1-(4-methyl-S-oxazolyl)-1-propene;
1-(2,4-dimethyl-5-oxazolyl)-1-(3-furyl)ethene;
30 1-(2-furyl)-1-(4-methyl-5-oxazolyl)ethanol; .
1-(2-thiazolyl)-1~(2-thienyl)ethanol;
1-(2-thiazolyl)-1~-(3-thienyl)ethanol;
1-(3~furyl)-i-(4-methyl-2-oxazolyl)-2,2,2~
trifluorocethanol;
35  1-{4-methyl-2-oxazolyl)-1-(3-thienyl)ethanol;
i-(2,4-dimethyl-5-oxazolyl)-1-(3-furyl)-2,2,2-
trif luoroethanol, |
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1-(3-furyl)-1-(4-nmethyl -5-oxazol yl)-1-propene;

1- (2, 4-di net hyl - 5- oxazol yl )-1-(3-furyl)ethene;

1-(2-furyl)-1-(4-methyl -5-oxazolyl)eth ;
1-(2-thiazolyl)-1-(2-thienyl)ethanol; I=ft2-thiazolyl)-1-(3-thienyl)ethanol;
1~(3-furyl)- 1 (4 rrethyl 2- oxazol yl') - 2 2,2- trifluoroethanol;

1- (4- et hyl - Qﬁihl enyl)et hanol

1(24d|neth oxazo (3-fur _2, 222 trifluoroethanol;

11 trifluck -o -14(4-me 7-1=salzqhmtlattmﬂznayl)et hyl ani ne;
1-(2-thiazol yla= ﬂz(éhii&&i&d9filWé£EB{Ehy1)et jraceutical ly
acceptable acid addition salts or sol vates thereo The present

i nvention also relates to processes for prepari ng t he conmpound havi ng
fornula (3). aridophasuaceutbcalidy! avceptapiner Acidesaddition sA168C0By

processes it i understood that, where appropriate, suitable
protecting groi%%v%&o?$eg§§ d to, and subsequently renmoved from the

various reactants and internedi ates in a manner that will be readily-

under st ood by ¢ pllelsledd ih@eﬁ@foﬁr taflo Or:r:giglt% Sygah%gllo}esg) yegpional

procedures for uSing such protecting groups are Tdeser gfénple,
in "Protectiv@RIRAHAY nthe ggpppoupdt |1§!9‘ formuA/a & kkne, Throughout

W | ey- | ritger aCItﬂiEEolJWi‘ﬂN lgenb3B1 descrPptdon0sP osch WISRidbds it is
[err] ey be qa P eéiergltood 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
15 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.

20 Said compound wherein A is OR,

e

C
may be prepared by \R4

(a) reacting a compound of general formula (5) with an
25 organometallic derivative of general formula (6)

| Yz\ R | :
7Y 1 .
30

or (b) reacting a compound of general formula (7) with an
| organometallic derivative of general formula (8)
35
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(a) reacting a conmpound of general fornmula (5) with an organonetal lic

derivative of general fornula (6) [err] or (b) reacting a conpound
of general fornmula (7) with an organo %alllc derivative of general fornula
(8) [err] or (c) reacting a
eonpound of general formula (9) mﬁth an organonetal |l ic derivative of
general fornula R4AM [err]
Y
“ Rl Z\Y
C (7) Y‘/< 1'{'3 M@
5 R4/ Z X— 14

or (c) reacting a compound of general formula (9) with an
10 organometallic derivative of general formula R4M

15

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

or (4), particularly in cases where Ry is perfluoroalkyl,
reacting a compound of general formula (9) with a silyl
derivative of general formula R4siue3.

25
Alternatively, the compound of formula (1)
OR,
wherein A is C\ and Ry is H may be first
30 Ry

obtained as above and then converted into the compound
wherein Rq is lower alkyl or lower acyl.

_ The processes (a), (b) or (¢) can be achieved for
35 example, by reacting together a ketone of structure (5)
or (7) or (9) with a preformed organometallic derivative

(6) or (8) or RyM respectively in a suitable anhydrous
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and quenching the reaction mxture with a proton source (R3is H or an
alkylating (R3 is lower alkyl) or acylating (R3 is lower acyl) reagent;
or (d), particularly in cases where R4 is perfluoroal kyl, reacting a
conpound of general fornmula (9) with¥ silyl derivative of general fornula
Rlerr]Si Me[err]. Al ternatively, the corrpound of formula (1)

[err] wherein A Is,Hmy be_first obt ai_ ned as

above and tH¥n ‘E’Lﬁﬁ‘éﬁ’?%d“?ﬂ'?ﬁfﬁe 83 oﬁ ﬂ°%%?e?ﬁ°ﬂ‘%rpf penduGEerd,) kyl or
| over acyl . at Taespitadblectenperatnre; oxmally [etwderxvetod®e ananple, by

ti t ef or med
b ganonat a 1S, Abd, HxFerp1y, Wil ?%ikr‘r’&éﬁe%&?* nhoPafaRyy o
anhydr ous nitrogen or argon. 1In a specif:l.e vaniahianuressblmtéoh Sai d

tiap t ween
tigg[ grr] C and %W%%SQE“ era Qt %?@ﬁrﬁgﬁi a?oagﬁkg%égagnor mal |y
ni t rogen or seaéc#qmahzm yran is addeq GK°W1PRetRerﬁe of
structure (Ec\rqxnéﬂatﬁu&)adﬂmm dszet(hw %t:h%r mtehsaeamvdnyfuran i's

added dr opwi the or i C der ive rr] M
respecti vel ?ﬁ% g%(ﬂ%gyhxﬂtbﬂ'f ’?%1 'Uf' g&aﬁﬁ or
m xtures t henixﬁums atheaxngoeft attmeteinpalnlhhreS&f cabodt t-€50°18[tor =78°and under
an at pher ogen [ ction
ot ure o e whbbECUE" aenblubBlerd, Bf dttabdiil; (hftet H7ehifabid" |
addition of 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)
_OH
15 wherein A is ¢ , may then be isolated and
\R
Re
purified and characterised using standard techniques.

The process (d) can be achieved, for example, by treating

20 a solution of the ketone (9) and the silyl derivative
Ry8iMe; in a suitable anhydrous solvent such as
diethylether or tetrahydrofuran with tetrabutylammonium
fluoride. S8aid reaction should be conducted at a
suitable temperature, normally between -100°C and +50°C

25 and preferably under an inert atmosphere, normally
nitrogen or argon. After a suitable period of time the
reaction mixture is allowed to come to room temperature
and is then treated with &M hydrochloric';cid. The

OH
30 required product (1) wherein A is C may then be
. g
4
isolated and purified and characterised using standara
techniques.
35  Ketones of general foi:mula {(5) or (7) or (9) are either

compounds which are commercially available or have been
previously described in the literature, or compounds
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water or a |lower alcohol. The required product (1) [err]
wherein Ais may then be isol ated and purified and
characterised using standard techniqu%§. The process (d) can be achi eved,
for exanple, by treating a solution of4the ketone (9) and the silyl
derivative R err]SiMe[err] in a suitable anhydrous sol vent such as

di et hyl et her d i that b LUumdd U Said
reaction sh(él}lred‘;%e‘{ onggggggﬂe\ayt ?s&ﬁ%b?%‘%gﬁaﬁg?g urJe% %(E))?%aglulngsbetmeen
-100[ err] C arwhiclp[qan ke arenzede byhthe syxapightiozrard: appddearEionor nal Iy
nitrogen or gHAmowt indttibds/ t abl e period of tine the reaction mxture is
allowed to cone to roomtenperature and is then treated with 6M
hydrochl ori c acid. The OH requi red
product §1) wiis) nthe Spfesent invemtiomcnabgo refidr etioargbmpar newed and
characteri sed | r I gues. o] ral l.a (5)
or (7) or (9)#@%%@%@9%’0%%{}2 @m:gghsaﬁlgg%o%’r%r%rs gﬁ&ﬁ?gaa\%’?“}g’%‘ &%r have
been previ ousdf the genmxhl formlas c(SX and @) comaneatively: 14
previously described in the literature, or conpounds which can be prepared

by the straightforward application of known nethods. Thus, the present
invention also refars to some new internedi akes, nanely 4 or Ra(:.yl
substi tyged cogBundgss 2~ !

0 .

15 wherein X is O, § or Se; _
Y, is C-H, C-lower alkyl or C-CFj3;
Y, is N;
either Y3 or ¥, is CR, and the acyl group is
attached to the other of these positions;
20 Ry is Cc, to Cg alkyl or perfluoroalkyl;
and Ry, Ry and Z are as defined above
with the provisos that when X is O, the acyl group is not
attached to R £ and that the following four compounds are
excluded:
25 ethyl 4-thiazolyl ketone;
tert-butyl 5-thiazolyl ketone;
tert-butyl 5-oxazolyl ketone;
tert-butyl 4-tert-butyl-2-methyl-5-oxazolyl ketone.

30 In the organometallic derivatives of general formula (6)
or (8) orxr R4M, M represents a metallic residue such as Li
or Mg-halogen. Such compounds are either commercially
available or have been previously described in the
literature, or can be prepared by the straightforward

35 application of known methods of organometallic chemistry.

S8ilyl derivatives of formula R4sine3 are either
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of the general formulas (5) and (9), respectively: wherein X is -

0, S or Se; Y[err] is CGH Clower alkyl or CGCF3; Y[err] is N
either Y[err] or Y[err] is CRerr] anf t he '‘acyl group is attached
to the other of these positions; SR[err] is Clerr] to (Jerr] al kyl or
per f | uoroal kyl ; and R1, R2 and Z are as defi ned above with the

provi sos that and
that the fol I%vmmnﬁg %%%]?1 oﬁ%gg%gs fg’;é:gléu’§ é?:’gfﬁﬁ?ézox%yl 2ot one:

tert-butyl 5-béenzprevicusdye; detmim inStb»azldtgﬁrmxtmeort ean- he vyl
4-tert-butyl Oﬁ:&ﬁ&.@a& i?gxer‘a' y&:méﬁ'@fom{ﬂt *a‘iqu&%%%ﬁt ab¥1 Genown

derivatives ggneral romula (6) or (8) or R err] M represents a
netallic resi®eebed8h as Li or My- hal ogen.  Such corrpounds are either
commerciglly avail abl e or have been previousl y described in tl@e literature,

or can be pre ared th trai ht rd c.atlon of kpot? rret ods of
or ganonet al | i Wé? E E :ﬁ{e\;\%;ﬁgé a\ q’

Rl err]Si Me[ erpi:epated hyt her R¢

(a) elimination of HWR3 from a compound of formula (1)

10 wherein
/WR3
ads C
Ry
or (b) by using a compound of general formula (9) as the
15 substrate for a standard alkene forming reaction such as

the wWwittig reaction, the Peterson reaction or the McMurry
reaction.

The process (a) can be achieved, for example, by
20 treatment of a solution of a compound of formula (1)
/WR3
wherein A is C\

in a suitable inert solvent with an acid or a base or a
25 reagent such as thionyl chloride or ©phosphorus
oxychloride. Said reaction should be conducted at a
suitable temperature, normally between -20°C and the

reflux temperature of the solvent. In a preferred
variation, a solution of a compound of formula (1)
30 /0R3
wherein A is ¢ in a solvent such as
\R4

~dichloromethane or chloroform at 0°C to 10°C is treated

_ with an acid such as anhydrous hydrogen chloride or p-
35 toluenesulphonic acid, or with thionyl chloride. The
‘ reaction 1s then allowed to ©proceed at ambient
tenperature or above. ‘J.‘he required product (1) wherein
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comercially available, for exanple, CFlerr]SiMe[err], or have been
previously described in the literature or can be prepared by the
strai ghtforward application of known nmet hods.

[err]
by

Conmpounds of fornula (1) mher%ln Ais may be pr epar ed

R6 (a) elinination of HWR[ err]

froma conpound of formula (1) wherei n Ais [err] or (b) by
usi ng a conpound of general fornmula (9) as the substrate for a standard
al kene form ng reaction sughRas the Wttig reaction, the Peterson

reaction or tjejytplaty—C7 reachaghthen beTilgopgesassndaﬁuﬁmm a&sdi eved,

for exanple,
Ais

wher ei n
base or g

oxychl ori de.
t enperature
t he sol vent.
formula (1)
dlchloronethane or
aci d such as BRhpEPBa%¥edyB¥ogen chloride or p- t ol ue
wi th thrgnyl

anbi ent

15

20

25

30

35

by treat nemsgf a sol ution of a conpound of fornmula (1)
[err] ind suitable inert solvent with an acid or a
chagaoterizeld usingt btanflardcbéchniliguest phosphorus
Sai d reaction should be conducted at a sui tabl e
normal |y between -20[err] C and the refl ux tenperature of
In a preferred variation, a solutloﬁ,dﬂﬂﬁgconpound of
A r I uch as
ﬁﬁForg gP%PgPsofggrr%efgiﬁb?é??]C r¥g;eated dfth an
ul phonic acid, or
chl ori de. The reaction is then allowed to proceed at

tenperature or above. The required product (1) wherein

(a) using a compound of general formula (1) wherein
OR:
Pt ’,/RS
. or C=—=C as the substrate for a
Ry \Rc

Ritter reaction,

A is C

or (b) by using a compound of general formula (1) wherein
_OH
as the substrate for a Mitsunobu-type
\\j{
4

A is C

reaction

or (¢) reacting a compound of general formula (1) wherein
OR,

~ - with trimethylsilylazide, Me,;SiN3, in the
Ry

presence of a Lewis acid such as boron trifluoride

diethyletherate to give an azide of formula (1) wherein

/Jq3
C

A is \R4 . and then reducing said azide using, for

example, hydrogen in the presence of a palladium or

platinium catalyst.

A is C

Some compounds of general formula (1) contain an
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16 Ais [err] may then be isolated and purified and characterised

usi ng standard techni ques. [err]
Conpounds of fornmula (1) wherein Ais 7 may be prepared by (a)
usi ng a conpound of general fornula (f5 wherein [err] Ais [err]

or [err] as the substrate for a Ritter reaction, or (b) by
using 2 COMDOURGele HECEAndl WA Ch WIRF! Uxtat 4k et dohetic

as the substrate a Mtsunob reaction (c) reactln a

conpound of gEPERB; {TheRe eP’{aB"—m%ﬁ may ke §ep@,rﬂted ugipg meth
trimethyl sily¢gge dpl1lVbe wdH Nhfdvid .td forid1@killed in the art. Such

methods include, for example,

5
(i) direct separation by means of chiral chromatography,
for example, by HPLC using a chiral column;
or (ii) recrystallisation of the diastereomeric salts
10 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
15 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 obtained
20 directly in an optically active form by using a chemical
or enzymatic based method of asymmetric synthesis.

Some compounds of general formula (1) whereiﬁ A is

25 c s
“’”‘C~\\RG

can exist as E and Z (trans and cis) isomers. Such
isomers may be separated using standard techniques, for

30 example, crystallisation or chromatography, that will be
readily apparent to one skilled in the art.

Pharmacology

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

delayed neuronal death in the gerbil bilateral occlusion

model of ischaemia.
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presence of a Lewis acid such as boron trifluoride diethyletherate to give -
an azide of formula (1) wherein Ais Jerr] and then reducing said
azi de using, for exanple, hydrogen i n0#§1e presence of a palladi um or

pl ati ni um cat al yst . Some conpounds general formula (1) contain an

17 asymmetric centre and can thus exist in enantioneric fornms. These

enanti oners h one
skilled in t@%ﬁ%ﬁé@%@%&%&?ﬂ?ﬁh@Qiirﬁ &%:):(-%ﬁ.i% P@o"fé*) °d| %

separati on bywasans @isepived chdshat ols Micforse%é#ﬁl e, tadmdngsi ng a
chiral col umgimefhyisulph&eiastal lisation of the diast ereorrerl c salts
formed by reacting the base (1) with an optically active acid; or (iii)
derivati zation of the conpound of forrmula (1) by reaction with an optically

active rgagenfischagniat i was of indwcded®sulni arttheii a@émm SEIEr i demutld | ves
egenor a1 on BFELRELERM,Bna HoEh o qAner (R “EERRYep, Jred iBIIRY, the o5 o
formula (1) npyobedubeaidesdribedctby Rn eGd.b‘ht i 8afl.y Bogtierr &ndmGW.usi ng a
chemcal or epgyaBhkg, P3FeOnGREELE18hcESY THYT, C7SY¥3MRUsZ49.  Body
temperature was maintained at 37°% throughout.
10 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
15 occlusion. No administration was made prior to the
occlusion. The effectiveness of the. compounds of formula
(1) in decreasing damage to the CAl/CA2 hippocampal
neurones in gerbils following ischaemic insult clearly
illustrates the usefulness of these compounds in
20 preventing mneurodegeneration. 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.
25
Pharmaceutical Formulations
The administration in the novel method of treatment of
this invention may conveniently be oral, rectal, topical
or parenteral at a dosage level of, for example, about
30 0.01 to 1000 mg/kg, preferably about 1.0 to 500 ng/kg and
especially about 5.0 to 200 mg/kg and may be administered
on a regimen of 1 to 4 doses or treatments per day. The
dose will depend on the 1route of administration,
preferred routes being oral or intravenous
35 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
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Some conpounds of general fornula (1) wherein Ais _ .
[-err] can exist as E and Z (trans and cis) isoners. Such isomers may
be separated using standard techniques, for exanple, crystallisation or

chr omat ography, that will be readily apBarent to one skilled in the art.
Phar macol ogy The neuroprotective properties of the conpounds of formula (1)

are exenplifi their abili bit del ayed neuronal death in the
gerbil bil at e?‘ﬁqg'&?f’ﬁm d%‘i/d%‘fié ae*"ﬁi‘af ot dosage most

18  Aninal s appeoperiatenforianpartdcularbpasiého- 809) Drugs were

di ssol ved in isotonic - saline containing dinethyl sul phoxi de. _

| schaemia was i nduced in the gerbils by 5 m nute occlusion of both carotid
arteries fol | henpharnageytdcade foromlatdonsy cempaiiisingA the Fmnpeurahd G N.

Woodr uf f J. oe WS 198 o erahyr was
mai nt ai ngd gt wig&eﬁi’f%nt %’Er%ﬁghout Restor?tlon ogxl])'kggg ovl?/' dfter

occl usi on wasCEBREVRALE i STRFIRS and POWdex s nePE weiranwlesnedfon sexalie for
4 days. Theaamﬁaatstrai:iaﬁl;lronalterdq@eneb&tﬁe(ﬂterlau tf&%ﬂt%%a”plb% vias

t hen assessed t ounds ad tered, (i.p.) as _ Si ngl e dose
60 ni nut es foFPgﬁgﬂé(i%@E gg?oﬂ‘f‘re h%‘ﬁf’ﬁiﬁw ie# the
occl usi on. ThGou*ffete-ctzehessaddhinhstrau:ponnds ot fculumiabl(el) laa;;tiesa]heam ng
damage theg POG r.hi oW chaem c
oult Ponrt oRpEaE100B0OERINALIEHAT BrorRalElY rhr Sel dalbdtioH
and preparation of suitable pharmaceutical formulations
are described, for example, in "Pharmaceuticals - The
Science of Dosage Form Design", M. E. Aulton, Churchill
Livingstone, 1988.

15
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,
20 saccharose, sorbitol, mannitol, starches such as potato
starch, corn starch or amylopectin, cellulose
derivatives, a binder such as gelatine or polyvinyl-
pyrrolidone, and a lubricant such as magnesium stearate,
calcium stearate, polyethylene glycol, waxes, paraffin,
25 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,
titanium dioxide, and the like. Alternatively, the tablet
30 can be coated with a polymer known to the man gkilled in
the art, dissolved in a readily volatile organic solvent
or mixture of organic solvents. Dyestuffs may be added to
these coatings in order to readily distinguish between
tablets containing different active substances or
35 different amounts of the active compounds.

For the preparation of soft gelatine capsules, the active
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preventing neurodegeneration. These conpounds are therefore expected
t.o be of value in the treatnent of acute and chronic

neur opsychiatric di sorders characterised by progressive processes that
sooner or later lead to neuronal cell 2@ath and dysfunction.

Phar maceuti cal Fornmul ati ons The adm nistration in the novel nethod of

treatnent of this invention may conveniently be oral, rectal, tggi cal or
parenteral atsubgbange payebe fadmixed withce.ghoft YVegatable oodl orkg,

preferably abgyilyétBylénd081¢86ky magdegetatahby cabsulled. Rai0 cinRadw kg and
may be adm ni stered on g |rre210f 1to.4 dosesior tr?ﬁt ments gﬁr day. The
dose will depSha™Bhetnhe rgﬁgeaﬂ YanEHPSLARCP NB1BF LAERSY the,above o g
or al or nahtionedus exicipientati ofor|t tablet® amugeci atlattosal, t he
severitygof t | , t of phe pabien efafactqr rmal |y
consi der ad byggﬁghgﬁgggﬂi %%Fﬂ%lc'i an w 'PFH" ts‘:%‘qgm%tslhnp?IJ hc&ot%ﬁ‘(g%

i ndi vi dual retanreh, antormosagfarghst eppr amvlonediimnlay paceldwlase

patient. = ThgepigagRees! beglgéﬂe“ﬂﬂe@tiﬁh%cpmﬁi&s Ngrt BemigBRYEEd off this

i nvention may conveniently be tablets, pills, Capsules, syrups, powdlers

or granul es therdrygarapghenfilied 4ato bard gelatinge eap@nles. sol utions
or suspensions for parenteral adm nistration; suppositories for rectal
adm ni st rati op; or ui tabl e t Qpi_cal, ,fo | at i ons. Conventi onal
rocedute. f oPopRESSERARE; SA%, FackAd, AFRLLGAEAPRS Gal He. SRHAEhoRR 0% o
fornul ati ons suspdasionbedorf orcaxanpee, prepaRiedr ndoeut thhel sforihe ofci ence
of Dosage For LR~ E. ' u g Jdadngs 8. To
produce phar ng]é%é?ggfar?'grbnuIcadtﬁ}ﬂo%%lc%ﬂal{:ﬁlgng aégﬂcl\é}rf%ou%gﬂg%:%%?gi ngint o the
present inven@fidixtyurehwitls @ neutral fatty base, or gelatine rectal

capsules comprising the active substance in admixture
15 _w:lth vegetable o0il or paraffin oil..

Ligquid 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
20 active substance herein described, the balance being
' sugar and a 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

25 excipients known to the man in the art.

Solutions for parenteral applications by injection can be
prepared in an agueous solution of a water-soluble
pharmaceutically acceptable salt of the active substance,
30 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 conveniently be provided in various
35 dosage unit ampoules.

The necessary starting materials for all Preparations and
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of dosage units for oral application the active substance nmay be adm xed
with an adjuvani/a carrier e.g. |lactose, saccharose, sorbitol, mannitol,
starches such as potato starch, corn starch or anyl opectin,

cellul ose derivatives, a bi nder such as gel ati ne or polyvinyl- pyrrolidone,
and a lubricant such as nagnesi um st eardt e, cal cium stearate, pol yet hyl ene
gl ycol, waxes, paraffin, and the like, and then conpressed into tablets. If
coated tabl et 5805 ' purdhal axdepe’ hke . may be
coated with assconcelﬁlét?s?ﬁz?sugar ;s(%q‘jt"l’o e\%i(%ﬁﬂﬁgy co%t alhﬁ g°398é§

arabic, gelatine, talcum titaniumdioxide, and the like. Aternatively,

the tabl et Car tuotontl 3L ctidab ey KBAYGride! Nermakarpkil. cghddd, | he

art, dissolved |rL_r #m (Hr#e'iy VO atlle organlc sol vent or m xture of organlc
sol vent s. Dyesﬁ S 31 a S18dde coati ngs in order to readily

di stinguish between tablets cont a| n| ng. different active substances or
different anouptg 148 SRR ds. i@ PaE3at of soft
gel ati ne capsu es tnhééigﬂtlve o¥azol vl okiib ubg?gngginggaﬁé adm xed
with e.g. a veget abI e oil or pol yet hyl ene gl ycol. Hard gel ati ne

- capsul es may oSU¥cdtyl-4-me aZO1 géﬁeﬁCtiﬂéﬁr Subsyeose ga5 NYogsl her
- the above (ﬁq)ﬁant | oned exclplents or tablets e.g. T™ct ose,
S

saccharose, Yo manni tol, starches (e.g. potato starch, corn
starch 1@r anylopectln) cellulose derivatives or gelatine Al so
i quids or semgsoll 0, e dru n f deh 250 N tine
capsul es. rg éﬁ%éi&ﬂi?ﬂﬁﬁh%?ﬁﬂ%’ﬁ%ﬁéﬂﬁaaaﬂgﬁlcg#%gn c%ﬁ beféngt fis or
suspensi ons or2@&@le prepared in the form of suppositories
conprising the active substance in adnixture with a neutral fatty
" base, or gelatlne rectal capsules co rls the active substance in
admi xture S-agetylnhd~dinethyloxezele, 0| er., 1960, 93, 1998-
15 2001);

4-acetyl-2,5~dimethyloxazole (J. Am. Chem. _Sm's_._; 1975,
97, 6484-6491);

20 5-acetyl-3-methylisoxazole and 3~acetyl-5-methylisoxazole
(J. Org. Chem., 1989, 54, 2646-2650).

PREPARATION 1
N-Methoxy~N-methyl-4-methyl-5-oxazolecarboxamide
25 4-Methyl -5-oxazolecarbonyl chloride (15g) and N,O-
dimethylhydroxylamine hydrochloride {(11g) in dry
chloroform (100ml) were qooled to 0°C and dry pyridine
(28.5g) was added. The mixture was allowed to warm to

room temperature. After 30 minutes aqueous sodium
30 hydrogen carbonate was added and the organic layer
separated. The aquecus layer was extracted with
dichloromethane. The combined organic layers were

washed, dried and evaporated. The residue was purified
_ by flash chromatography to yield the title compound as a
35 white solid. M.p. 59-60°cC.

1# §mr (cDCl,) 2.5, 3.34 and 3.82 (each 3H, s) and 7.86
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Li quid preparations for oral application may be in the ——formof syrups

or. suspensi ons, for exanple solutions contai ning fromabout 0.02%to .
about 20% by wei ght of the active substance herein de Has BelreR laced
bal ance being sugar and a mi xturey9f ethanol, water, }l

pr-opyl ene glycol. Optionally such [i qw%l prepar ations may i

col ouring agents, flavouring agents, saccharine

car boxynet hyl cdiliyl @yeppm.a thi ckéni ng agent or ot her exci pi ents
known to the Lt art. So|_ut r_parenteral applications
by injection ggﬂ’"ﬁ@ & J%‘r%’pa‘iedsiﬁ' v agegm 7810¥20y vequires C,
wat er - sol ubl e 49.4; phasn@ceM,i ggl 5% acceptable salt of the active

subst ance, preferably in a concentration of fromabout 0.5%to about
10% by wei ght. These solutions may al so contain stabilizing agents
and/ or bufferi ng agents and may PREPARITION: Re use of surface acting
agents to |m3rW§Ietho -8CkdBhin LY 4 THENe ERY1 CODYEI STUd NptiSe 214 d8d i n

vari ous g('i uni : e._nec ,
materials for @Ha‘f”!a?li‘cw?rors“cﬁimethl’l -5-oxazolecarbonyl chloride anal

Exanpl es were [ﬁoﬂ.d.bwiad' CheNGefibahl YmeKE6d ofiPietidiiion 1, the title

4- met hyl - 5 oxa oride (Indian. J Sect. B.
535- 8) : éghégﬁkﬁ 9¥8x858FéBaﬁbéﬂy? %ﬂ*%r?§t£¥EP 154 132);
5-acet yl 1@ rret hyl oxazol e (Chem Ber., 1960, 93, 1998- 2001);

11 mmr (cpely) 2.42, 2.5, 3.32 and 3.8 (each 3H, s) ppm.

PREPARATION 3
3-Furyl 4-Methyl-5-oxazolyl Ketone
15 3-Bromofuran (2.5¢g) in dry diethylether wag st:l. ed and
cooled to -70°C under an atmosphere of dry ni.trogen and
n-butyllithium (2.5M solution in hexane, 6.8ml '
dropwise. After 30 minutes, N-methoxy-N-methy _"_1;.-
5-oxazolecarboxamide (2.89g) in dry d:l.ethy].'ei::'h;rh. ;f.al
20 added dropwise. After a further 30 minutes the m:l.xtuz'e
was allowed to warm to room temperature.. nol
was added followed by saturated agqueous sodium":':'-é.hl
The mixture was extracted with dichloromethane
material thus obtained was purified
25 chromatography to give the title compound. M
83.5°C,

m Nmr (cDCly) 2.62 (3B, s), 7.01, 7.52, 7.95
(each 1H) ppm.
30 Found: C, 60.8; H, 4.4; N, 8.0. CgH,NO, requ:lreﬂ
H, 4.0; N, 7.9%

PREPARATION 4

_ 5-Acetxl-2-etl_zzl-4-met_l;xloxazole
35 3~Chloropentane-2,4-dione (46.5g), propionamide’
propionic acid (151g) were heated at 145°C £O_:I-'_'_
The mixture was cooled to room temperature, then




5-acetyl -4-nmethyl thiazole (J. Agr. Food Chem, 1974, 22, 264-9);

5-acetyl - 2, 4-di net hyl oxazol e (Chem Ber., 1960, 93, 1998- 2001);

4-acetyl -2, 5-di net hyl oxazole (J. Am Ch Soc., 1975, 97, 6484-6491);
5-acetyl - 3-nmet hyl i soxazol e and 3-acetyl =5-nmet hyl i soxazole (J. Og. Chem,
1989, 54, 2646-2650). PREPARATI ON 1

cl?tl:vg'; |hg)e<y N&Tétayl gﬁa”ﬁbhyhsgnﬁé &i‘ giro y am ne ydr If% 0{&7(” ‘st bonyl
in dry chlor g%‘&FﬁFFEGOMi)thAé’fP Q?!P"c % er r'}'l!eaﬁembdylepyrexﬁmdQB 59)

was added. Thewmrét washedswithopPind ) ARL&d tfnd KR ﬂ?{ E#{uﬁ, Af ter
30 m nutes gggus sodi.um hydr ogen ca bonat e was added an eﬁﬂ‘di?m C

| ayer separate hﬁﬁ?@% ay'@‘i"t Chaswasy: Purifded, by vacuum

di chl or onét handisti‘mationn‘nbmpd 70Pgaatc2 mbyers were washed, dried and
evaporated. The residue was purified by flash chromatography to yield the
title conpound gsavx/nite solid. Mp. 59-60[err]C [err]H Nmr (CDCl [err])
2.5, 3.34 and 3 82 NmmacfCDEL3k)1Qn6, 71864, 21.6, 27.2, 144.7, 14s.0,

22 (1H s) peeL4 BAHNEE7C2 ABm0; H 5.6, N, 16. 4.
Cerr]Herr]Nerr]derr] requires C, 49.4; H 5.9; N 16.5%

PREPARATI ON 2
10 PREPARATION 5

4-Methyl-5-propionyloxazole
N-Methoxy-N-methyl-4-methyl-5-oxazolecarboxamide (5g) 1n.
dry tetrahydrofuran at -40°C was stirred under a nitrogen
atmosphere and ethylmagnesium bromide (1M solut:lon in
15 tetrahydrofuran, 35ml) was added dropwise. af
minutes the mixture was allowed to warm t:.o
temperature and then stirred for a furt_het -3
Aqueous sodium hydrogen carbonate was added, t &
layer was separated and the aqueous layer was ext
20 with diethylether. The material thus obta.i;ed Jwas
purified by flash chromatography to vield a pale yellow
liquid which solidified on cooling.

- W owar (cpely) 1.22 (38, t), 2.53 (34, ), 2.85 (2, @)
25  and 7.84 (1H, s) ppm.

PREPARATION 6
2,4-Dimethyl-5-propionyloxazole : o
Following the general method of Preparat:lon 5 buh. |

30 starting with N-methoxy-N-methyl-2, 4-d:[me ' -1
oxazolecarboxamide, the title compound was obf.ai.
low-melting solid.

8 Nmr (CDC1,) 1.21 (3H, t), 2.48 and 2.52 (each 3
35 ‘and 2.84 (2H, q) ppn. '
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IN' Met hoxy- N- et hyl - 2, 4- di et hyl - 5- oxazol ecar boxani de Starting wit
2, 4-di met hyl - 5- oxazol ecar bonyl ‘chloride and foll owi ng the gener
'Preparation 1, the title conmpound was oh ‘gl ned as a waxy soli.d:
(Nom (CDCl [err]) 2.42, 2.5, 3.32 and38%ach 3H, s) ppm _
'PREPARATI ON 3 3- Furyl 4- Met hyl - 5- oxazol yI Ketone 3-Bronof uran. (2
diethylether was stirred and cool ed %HF %%under an at m;
ni t rogen andnbutylllthlum(Z 5M so ron in ane, 6.8m) wa
'dr opwi se. Af t erd-Methvilra~trimethyis ptagdlel- et hyl -

dropwi se. ATt ded d AL
oxazol ecar boxautey 21 §90in (2. ngm?ﬁ?%?‘%ﬁ%ﬁ@ ﬁoamrlomeam .

ta further 30 m._nutes was al A

Et hanol (5nm) WRS zfd’d’tarﬁﬂgwaﬂié& 5@ §a§%}'a¥%<anétmécmtwatmebharmeo “The
m xture wes extecmi\@ll.amth dinc h@eyorgl el antHdie ggt er.;

obt ai ned W g gy flash chromat ogra to gi% "'tlﬂ‘e
conpound. M p. a8 %'[eerr? err 2. ?&Z (Bthutes, 7. 01,
7.52, 7.95 and @‘i@qmsﬂ-map\mnid'@undi G, wq&ivﬂeﬂ:fl Mag®: om‘ml
C[err]H[err]Nq ui r g0; :
PREPARATI ON 4 5‘%&?{1 ?ﬁh % iﬁj""qh ePoxézol eﬂf"éﬁq (?=8pe‘m=ane_ /XM N
(46.5g), propi cﬁﬁi‘!ﬁ%t{% aaﬂd"{ﬂﬂ)pt enc mrmh(eﬂaﬂgg thaedmtﬁ

145[err] @Qg or &Ma%ecif&dadﬁyr&dm er gt uresit |
basi fi ed E! rPH 10 SIS&IGI’?S;& Tone aqg ueogvp @ TIfe in
hydr oxi de, d: e normal fashio and vacuum dist:.llat:lon then g 'v.. ':h.

title compound. B.p. 42°C at 1mm Hg.

PREPARATION 8
15 2,4-Dimethyl-5-oxazolyl 3-Furyl Ketone
Following the method of Preparation 3 but
methoxy-N-methyl-2, 4-dimethyl-5-oxazolecarboxami 4§
title compound was prepared. M.p. 73.5-74.560-. -

20 Found: C, 62.6} H, 4.7; N, 7.45. c1°H9N°3
requires C, 62.8; H, 4.75; N, 7.3%

PREPARATION 9
Cyclopropyl 4-Methyl-5-oxazolyl Ketone = _
25 Following the method of Preparation 3 but using
cyclopropyl magnesium bromide, the title compound
obtained. '

18 mmr (cpcl;) 1.06 and 1.25 (each 28, m), 2. 53.(_
30 2.65 (1H, m) and 7.91 (1H, s) ppm.

PREPARATION 10
t-Butyl 2,4-Dimethyl-5-oxazolyl Ketone
Starting with N-methoxy-N-methyl-2, d-dimet'

35 . oxazolecarboxamide and t-butyllithium and followi:
general method of Preparation 3, the title comp 1
prepared. -
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extracted wi th di chl or onet hane. The conbi ned extracts

with brine, dried and the solvent renoved to | eave a ‘B
was purified by vacuum distillation, b.p. 70[err]C at"
[err]C Nnr (CDCl[err]) 10.6, 13.4, 21.@527.2, 144.7, 145.0,
and 187.2 ppm PREPARATI ON 5

4- Met hyl - 5- pr onyl oxazol e

N- Het hoxy- N- Oﬁﬁ/l mrndtqmlﬁ k37Dl etdr Box&6i.de (43))3) n144.2

t et rahydrof ur afg@ts - of Kﬁﬁms“ rred under a nitrogen . . :..-
and et hyl magnesi um br om dge (1 olution in t et r ahydr of ura_

was added dropwi se. After m nutes the m xture was allk oWe

warm to room terrperature ancprEFarerIoN el for a further 1 hour.
Aqueous di urg hyo o \t a5 added, hfé)r ani ¢ | ayer was

separ at ed” and the z it h di et hyl et her.
The materi al stmstinbt ai nmllt:has N-metmmﬁqmm&l;hji-a@mc&{ﬂgeﬁggt,gphy to

%lierelr?HaNﬁ‘?l(e Wierr Saﬁbw %ﬂi %??*?ﬁflﬁﬁ%%léﬂf"ﬁ}d° and and

7.84 (1H, s) lowing the general method of HRERARAHICDN 3G the t.‘l.t:le
2, 4- Di met hyl - Qadiioiitd Wrds 3t £ined. FOl | owing the general method of
Preparatj on 5 but starti ng W th

N- met hoxy+ N- net hyl - 2, 4- di et hyl - oxazol ecar boxam de, the title

(Cdferr]) 1%1(63 n&)”g 48 and .52 (each 3H, s) .

compound was oble@i nue JTTl,) 13]3))NL 18Loi NQ7s9,i B6.8, 144. ﬁera_]‘EA i
Dpm 24

PREPARATION 12

15 3-Trifluoroacetylfuran .
3-Bromofuran (20g) was added to a solutf
butyllithium (2.5M in hexanes, 60ml) in diéf;

(200m1) at -70%%. After 30 minutes
trifluoroacetate (28.6g) was added slowly. .'-Aﬂ:erﬁa
20 further 1 hour the mixture was allowed to warm to room

temperature and was then left to stir overn:l.gh:

Hydrochloric acid (100ml) was added and the mi

stirred for 5 minutes. The organic layer was sépai'a e .

washed, dried and evaporated. The residue was distilled
25 to give the title compound. B.p. 118°C. |

13¢ mmr (cpc1ly) 109.0, 116.2 (q, J 290Hz), 121. 0, 144.9,
150.6 and 175.5 (q, J 37Hz) ppm.

30 PREPARATION 13
3-Trifluorcacetylthiophene -
The title compound was prepared following the method of
Preparation 12 but using 3-bromothiophene. B.p. 48°C at
10 mBar. o

35

13¢ mmr (cpCl;) 116.8 (q, J 290Hz), 127.4, 127.9, 134.5,
137.3 and 174.8 (q, J 37Hz) ppm.
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e e e

PREPARATLCN_7—4 —Met-hyt=2=trinmethyl silyl thiazole n-Butyllithium (2.5M

solutio mwpkplﬂceeqw val ents) was added dropwise to a sol Ut i omzof .
4- net hyl gqui valent) in dry diethyl ether at -70][ er‘r] C under
an at nosp “ M“ ni t rogen. Alteer 30 m nutes, o
tri met hyl (1.0 equivalent) was added dropW| se: Th

m xt ure was aIIovved to warmto roomtenperature and was then quenched-

-
the addition of saturated aqueous pRipARARI@NOgAN carbonate. Work-up in the

normal fashion_and vacuumdistillation then gave the title corrpou~nd B. p.
42[err] C at 1rRnAget 1-2-amino-4-trifluoromethylthiazales

2, 4- Di et hyl - Mio Raﬁmlid@hmemlwenagohwt Baded’ Phgr a%atlon

3 but using N- hyl 4-di g zol ecar boxam de
title compoundPUed tg‘?‘ipar : ﬂ' 17%' %Héfg;p%é%an Féaﬁd ioneg). 61nH
4.7; N, 7545. (?.Eeto:}:l—l{ﬂlé N@peom]l)r.eqwm Bix6Rre; whs 4héated uUndd:

PREPARATI ON 9 thféqxz t t hod
of Preparati on%%‘ﬁp usi ng ‘mgso'py na%%lgleé(% E?gmggkbgwﬁgg{#gr%n? 0
conpound was GRS added. [@hﬂ HeigtuTeDeRs chepted yaderd reflux cfah &H, n),

2.53 (3H,
F)REPA(RA H OS\I) 10120@;5; (é:h& ﬁﬁex@%ﬁ: b @Hdndsbvlé&might. Evaporation and,

Di et hyl - 5- Ketqne_Starti ng
N- et hoxy- N- nﬁmtﬁfw%ﬁmﬁy‘? ﬁ%f&f@%ﬁ&%ﬂﬁ&@ax&m@wy gavei um
and fol | Dgv ng the gbths adonpodradl, of Preparation 3, the title conpound was
pr epar ed. ;

13¢ Nmr (d4g-DMSO) 29.5, 120.1, (q, J 270 Hz), 125.5,
141.1, (qg, J 35Hz), 170.3 and 187.2 ppm. '

15 PREPARATION 15
5-Acetyl-4-trifluoromethylthiazole .
The product f£from Preparation 14 (7g) was add
mixture of nitric acid (69%, 10ml) and phosp':
(85%, 48ml). The suspension was stirred and 'dooled'l:_ ,

20 -20°C and sodium nitrite (3.6g) in water (30ml) was added
dropwise. After a further 30 minutes at -2o°c,
hypophosphorous acid (50%, 19.5ml) was added dropwise.
After 15 minutes the mixture was allowed to warm to 0°C.
After 1 hour the mixture was basified using 40% agqueous

25 sodium hydroxide and extracted with dichloromethane. The
extracts were washed, dried and evaporated and the
residue was purified by flash chromatography to g:lve the
title compound. '

30 13¢ mmr (cpC1l,) 30.3, 120.2 (g, J 270Hz), 140.2, 144 0
(g, J 38Hz), 155.6 and 189.2 ppm. e

PREPARATION 16

_ 4-Bromo-1,3,5-trimethylpyrazole T
35 4-Bromo-3,5-dimethylpyrazole (10g) in ary
dimethylformamide (50ml) was added to .a stlrté_d
suspension of sodium  hydride (1.8g) in




25 [err]C Nmr (CDCl[err]) 13.7, 13.9, 26.0, 43.3, 144.2, 147.1, 160.8 and
195.1 ppm PREPARATI ON 11 2, 4- Di net hyl - 5- oxazol yl
2-Propyl Ketone Starting W th N- net hoxy- N- et hyl - 2, 4- di et hyl - 5-
oxazol ecar boxanm de and 2- propyl nagne§i7um chloride and follow ng the _
general nethod of Preparation 3, the title conpound was obtained. [err] C
Nnv (CDCl[err]) 13.3, 13.9, 17.9, 36.8, 144.3, 145.3, 161.6 and.193.8 ppm

PREPARATI ON j stPtNeP 0 dded t
a solution j%"fne‘:tigjb#twrﬁgn ggég&'{h}lﬁexangg?igsﬁéé Ig%‘l W\lgﬁs‘?ﬂﬁn eteher 0
(200n) at wasygmplete, iodomethane (.99} %WAft added drppwise. The

trifluoroacetpiisturs v alaowedded warwito picketempebutubs’ada @#&Ed he
left to stir

overn ght 8 uEoutSe Patiraxeh, RaiesN vk HiarSinn Sarnensts o
stirred & gr 5 SmXjut ievms Tladdoﬂ_gatni CFoblowings egumratt_éfn mhggh%ﬁ%ed and
Tigferr)c. ViR Uifs VERIAWS kg Burifiod 7 botuh' Shrbuodraony "
144.9, 150. carmiverstise (%itle Toppoynss

PREPARATI ON 13 3-Trifluoroacetylthiophene The title conpound was prepared

follow ng theg method of —Preparation 12 but _usi ng 3- br onot hi ophene. B. p.
48[err]C at o ¥m%(CDCly)c2-Re RinR2( BRE| Be73| fo49R 3H( 8) PEmory), 127. 4,
127.9, 184.5, -

PREPARATION 17
4~Methyl-2-trifluoroacetyloxazole
1-Trifluorocacetylimidazole (10g) was added dropwise to 4-
methyl-2-trimethylsilyloxazole (J. Chen. 806; ,cn.n.

15  Commun., 1984, 258) (9.95g) in diethyl ether (100mi) at
0°C under an atmosphere of dry nitrogen. The mixé '
stirred overnight at room temperature. water wgi;_-_ dded
and the organic layer was separated, washed, driid uand
evaporated. Flash chromatography gave the title

20 compound. IR

13¢ Nmr (@z-DMSO) (as hydrate) 11.0, 89.5, (q, J 3333),
122.3 (g, J 287Hz), 136.0, 136.1 and 158.6 ppm.

25 PREPARATION 18

S5-Methoxymethyl-4-methylthiazole
4-Methyl-S5-thiazolecarbaldehyde (J. Amer. Chem. 8Soc.,
1982, 104, 4934-4943) was reduced using aluminium
isopropoxide in 2-propanol. The resulting alcohol was
30 treated with sodium hydride in dimethoxyethane and
iodomethane was added. Distillation gave the title
compound. o

- 13¢ mmr (cpcl;) 14.2, 57.0, 64.9, 127.2, 149.9 and 150.5
35 ppn. -
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137.3 and 174.8 (q, J 37Hz) ppm 26
PREPARATI ON 14 5-Acetyl -2-am no-4-trifluoronethylthiazole
Hydr oxy(t osyl oxy) i odobenzene (78.59) was added to a solu
1,1,1-trifluoropentane-2,4-dione in 28 acetonitrile (500m).
M xture was heated under reflux for 45 m nutes, then cool ed, & _
t hi ourea (15. 2Q) was added. The mixture was heated under reflux for 4
hours and then Ieft to stand over ni gHEXA¥RIR L 5t i on and crysta~- i'sation
of the residua{eaNE I.q_r 4 DL dﬁﬂd:ﬁﬂcorrpound

[err]C Nnmr (d i . gi'y‘]t /0 Hz t 14"".'"1 (q,

J 35Hz), 170. 3ard °ESY ﬁﬁ&ﬂ ' etralydro “r¢¥&@MthICNJ&5

5- Acetyl - 4 trlwd%runéehylat mizedgen alfinesphedeclwa‘s om-&mra&wigé (79)

dd 0 h h d
(850 aor ). wrnbdeielctlds, Tao8l' scfulachi BltebeorEs suinng

sodiumnitri te\ﬁt@lli@)o minphess %SW’YMQ rethyloxazobew Ry waslhdded a
further 30 rAfufwise Al AFKE2T Bl Gurthdd P8RNGRARAELU!S 9 C d,o( % egQ-5m)

was added dropw se. r 15 mnutes the m xture was aII 'to rmto

O[err]C. Af‘f%?‘c@%lﬂq’i"r’r?%"{&% P@-]\ﬁéﬁedo&ﬂ waz &9 KQ%MG:&W:G
sodi um hydr oxisisd aaﬂeﬂxtdiﬁﬂ:t:ﬁt WEdH dlocmimwﬁhanﬁth-ﬂiﬁl

washed, i ed ad% ed and % ﬁ ggewvvas gﬁrlfled y flasls"l
chr omat dgt aphyP %i e rﬁatc] °5‘on$ﬁ'd as | EPPPcRguredcDinter ()
30.3, 120.2 (gathxEd) aqmaua, dddidn chlprife3sSandl, ehitrdetig wd8h2 ppm
dichloromethane. The product thus obtained was purified
by chromatography on silica gel or neutral alumina.
Crystallisation from diethylether then gave 1- (3
15 1-(4-methyl-5-oxazolyl)ethanol as a white sol
102-103°c.

wer e

1 mmr (cpcly) 1.9 (3H, 8), 2.1 (3K, s), 6.36 (1H, Q)
7.37-7.41 (2H, m) and 7.67 (1H, s) ppm.

20 13¢ mmr (cpcly) 12.4, 28.9, 68.4, 108.8, 130.7, 131 1,
138.8, 143.5, 148.4 and 149.0 ppm.

Found: C, 62.3; H, 5.7; N, 7.3. Cy,H;,NO; requires C,
62.2; H, 5.7; N, 7.25%
25
b) 3-Furyl 4-methyl-5-oxazolyl ketone (1g) in dry
diethylether (15ml) at -70°C under a nitrogen atmosphere
was treated dropwise with methyllithium (1.5M _so_lution in
diethylether, 4.1ml). After 45 minutes the reaction
30 mixture was allowed to warm to room temperature and
ethanol (2ml) was added. The mixture was poured into
saturated aqueous sodium chloride and extracted with
dichloromethane. Chromatography and crystallisation thgn
gave 1-(3-furyl)-1-(4-methyl-5-oxazolyl)ethanol identical
35 to the material obtained in (a) above.
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PREPARATI ON 16 4- Brono- 1, 3, 5-tri net hyl pyrazol e -
.4- Brono- 3, 5-di net hyl pyrazol e (109) I n dry di net hyl f o

(50mM) was added to a stirred suspensi on of sodi um
(1.89) in dry 29 27  di net
at O[ferr]C. Wen the evolution of hydrogen was conplete, iodonstd:
was added dropw se. The mixture was allowed to warmto room terrpes:'.. ¥
after 30 minutes saturated aqueous sCBFMRPBEBogen carbonate (5m) “Was

added. Fol | oy (il 1 3}1‘;&1 etHandiesi due.was ... .
purified by colunm cnhro nd. [err]H Nm

€

(CDCl [err]) 2.3 Bromothiophene (éeaéﬁ)sr‘-P d %‘bﬁ’lrethet (10m1) was added
PREPARATI ON 17afbﬂﬁ§yl 3~ (i+Hh el Dl wih 027 B éoiﬁtibﬂorj{i@c% ,dazol e
10g) was. add t tr| i1yl ox e . em
(Socg) Che e‘ﬂ%.fﬁ“ 394 8’2’58)‘1[19?&%%5)% %@#{7? eF%?@Orﬁ‘FQﬁ 8[err]C
under an at rmsptmrcm&:i daymnsphegen Thehﬁtqruré welsowts 1 r §dagueini-ght at
room t enper at yr&. degyang, t a s .se

washed, rTgrl ed anci ieva orcyerd e 89?: rlqh 8 ?%%g?%ﬁ?g %@' mgzve ?h@'aaPatle
conpound. [ei#qmrim (d[éﬂfrorasofu(ﬁbeﬁyoﬁaie OBrs), ag9. <709, “€h83Hz),

122.3 (q, J Z&Zﬂze“ré%@ alh%ﬁweh Y werth TdRBom temperat
PREPARAT] ON 18 - Vet hoﬁé{mt hyl - rret hyl t hi azol e eiperature and then

4- Met hyl 18-t hi 18%8% 2%8 %‘hyde Teoiaf Repred (fmbo waber and
4934-4943) \Weextrasitm®dwithi r@:hé&um mmmproduct thus obtained was

crystallised from diethylether to give 1- (4-mg|;hy1 5=
oxazolyl)-1-(3-thienyl)ethanol, m.p. 87-89%.

15

7.2-7.35 (2H, m) and 7.66 (1H, s) pom.
3¢ mor (cpely) 12.2, 29.3, 71.0, 120.8, 125. 9.
131.0 146.9, 148.5 and 149.3 ppm. AN

Found: C, 57.2; H, 5.3; N, 6.6; S, 15.1. é’lbuu'iqd;s
20 requires C, 57.4; H, 5.3; N, 6.7; S, 15.3%

EXAMPLE 3
1-(4-Methyl-5-oxazolyl)-1-(2-thienyl)ethanol
_ Thiophene (3.36g) in dry tetrahydrofuran (20ml) was
25 stirred and cooled to -40°C under a dry nitrogen
atmosphere and n-butyllithium (2.5M solution in hexane,
16ml) was added dropwise. The mixture was allowed to warm
to -20°C and then after 1 hour was cooled to -70°C.5_ Ll
Acetyl-4-methyloxazole (5g) in dry tetrahydrofuran (15m1)
30 was added dropwise. After a further 1 hour the m:l.xl:ure
was allowed to warm the room temperature and was stirred
for a further 2 hours. Aqueous sodium hydrogen-car_bonate'
was added and the mixture was extracted with
diethylether. The materzal thus obtained was puri.tiad by
35 flash chromatography to give the title compound o
M.p. 84-85°C.
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| sopropoxi de in 2-propanol . The resulting al cohol was treated with sodi um
hydride i n di net hoxyet hane and i odonet hane was added. Distillation gave
the title conpound. [err]C Nmr (CDCl[err]) 14.2, 57.0, 64.9, 127.2, 149.9
and 150.5 ppm 28

EXAMPLE 1  1-(3-Furyl)-1-(4-methyl -5-0x%o0l yl )et hanol a) 3-Bronofuran.
(7.69) in dry tetrahydrofuran (25n) at- 70[err]C under a nitrogen

at nosphere wasy treate pwi uyII| m(2.5M sol ution in
hexane, 20. smsl) 25: ?ﬁ%u?és “g %CBT bng"ﬁy a7t & (64, war added
dr opwi se. Afg yy a.ymrme,r )0, mmaeslmtm} m{éﬂr]’m (U e)epphi,0n M xture
was al | owed t e ngd th ti ed for 30 m nutes.
Et hanol (12m ;)FW a‘gﬁe%?anﬁegﬁegfaééc foﬁl ﬁqxtg Méazﬂeﬁem % Cnto

sat urat ed aquedlsd sdl B Th|Nr i@7%nd extracted with dichl oronethane. The
product té&us obtai ned was purified by chronmatography on silica gel or

neutral alumna. Crystallisation fromdiethylether then gave 1-(3-furyl)-
1- (4- net hyl - 5- oxazol yl ) et hanol as a WEKRWPEB 4d mp. 102-103[err]C. .

Eglf_lf]%l\'m d((73|3ﬂ- By 914 8insthy -5~ ttiaz t'iﬁr(oh.? a) . 97 g; Z 41
\ an . S err .
108.8, 130.7, %sﬁ;‘l‘}dﬁgfgwjﬁzxg“ﬁ gﬁs%%@%ﬁ ﬁEmHF . added) 3.

H 5.7, N 7. mr@ﬁséH[wmAﬂmyuithmre@Quaaozuttbﬁ ﬂ; fex&nd5% b)
5oyl fo Tl e Py ARS! dl edih il Cadaft Yat A0 LBlaE o A2EAGEh

-70[ err]C under a n| rogen a
atmosphere. After 1 hour, 5-acetyl-4-methylthiazole (5g)

in diethylether (15ml) was added dropwise. After a
further 3 hours at -70°C, the mixture was allowed to warm
to room temperature and was then left overn:l.ght-
15 mixture was poured into water -and extracted with
diethylether. The product thus obtained was crystallised,_
from diethylether, m.p. 102-104°C. : o

18 §mr (CDC1,) 1.94 (3H, 8), 2.25 (3H, s), 6.35 (1, m),

20 7.35 (2H, m) and 8.47 (1H, s) ppm. | '
13¢ mmr (cpcly) 15.9, 30.2, 69.2, 109.0, 131, 9, 139. 0,
139.7, 143.5, 147.3 and 149.0 ppm.
Found: C, 57.4; H, 5.4; N, 6.7. CqoH;;NO,S requires C,
57.4; H, 5.3; N, 6.7%

25

EXAMPLE 5
1-(2,4-Dimethyl-5-oxazolyl)-1-(3-furyl)ethanol
The title compound was prepared following the general
nmethod of Example 4 but starting with 5-acety1-2 4~
30 dimethyloxazole. M.p. 93-95°C. -

1 Mmr (cDCl;) 1.88 (3H, 8), 2.0 (3H, s), 2.35 (3n, s,

3.5 (1H, s8), 6.36 (1H, m) and 7.4 (2H, m) ppm.

3¢ mmr (cpcly) 12.3, 13.6, 29.0, 68.3, 108.9, 130, s,
35  131.4, 138.8, 143.3, 148.4 and 158.8 ppm. el

Found: C, 63.8; H, 6.4; N, 6.7. Cp,H;3NOs requi" c,

63.75; H, 6.3; N, 6.8%

This Sheet Has Been Replaced
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was treated dropwi se with nethyllithium (1.5M solution in diethylether,
4.1nm). After 45 minutes the reaction mxture was allowed to warmto room’
tenperature and et hanol (2m ) was added. The m xture was poured into
saturated aqueous sodi um chloride and gxtracted with dichl oronet hane.

Chr omat ogr aphy and crystallisation then gave 1- (3-furyl) -1-

(4- met hyl - 5- oxazol yl ) et hanol identical to the naterial obtained in (a)
above. EXAMPLE
2 1-(4-Met hyl - fene (4.23g) in
di et hyl et her ~5M sol ution in
hexane, 10. 4m‘1)1e| rti:#ye deemboundharas mx)amd #olieviaguither genaxabgen
at msphere. o o3 Eﬁ% Oi aﬁv&{:y'stfhrﬁﬁid'yméﬁz%faéé’u 24

di et hyl et her (10rr1 was a pw se. After a further ours at
_70[err] & t hdimethylthiazode oMo -t 40AsiRPS - roomterrperature and t hen

| eft overnight. The m xture was poured |nto wat er and extracted with ether.

(4 ot hyl -5t R REARY 38 Bl yhmaa® iy 4 %1%{ P fer o

NnT (CDd [ err ]3). 85 93H,31d),S)6.33. Q163Hm)s rnd77038( IRK, k) Pofh,7. 35 (2H, M

and 7.66 (1H, 13 §Dq r]
125.9, 126.3, 1 1%4@%&%&2{% 9(n'd Qo 162 é’und’ 3’(9311379'2 fﬁ) £3 N,
6.6; S, 105.1. 139(;[39r A3 @r.r]mg[dr,r]ls&-aéuanéslél g7pEm.H 5.3 N, 6.7, S,

15. 3% ound : c 59-2; EANPLE 3y, 6.1; 142 NO, S
1- (4- Met hyl - 5- oxaz,ol yI 2-t hi_en 1) et hanal |0p§ 3613]} 1% d"fy
t et r ahydr of ur HPYLERS C'\ﬂ/a§ st Had at?d NooPedit § 8[ g?‘r]c under a dry
ni trogen at nosphere and n-butyllithium (2.5M solution in hexane, 16m ) was
added dropwi se. The m xture was allo mto -20[err]C and then after
1 hour was cooled to -70[err]C. 5- W

15 1-(4-Methyl-5-thiazolyl)-1-(3-thienyl)ethanol

The title compound was prépéred following the general
method of Example 4 but using 3-bromothiophene.
M.p. 149-151°c.

20 lH Nmr (d4-DMSO) 1.96 (3H, s), 2.16 (3H, s), 6.2 (1H, 8),
7.08 (1H, m), 7.5 (2H, m) and 8.8 (1H, s) ppm.
13¢ Nmr (a5-DMSO) 15.8, 30.5, 70.4, 120.6, 125.95, 126.8,
140.8, 146.5, 148.8 and 149.2 ppm.
Found: C, 52.9; H, 5.0; N, 6.0. C;,Hy{NOS, requires C,
25 53.3; H, 4.9; N, 6.2% '

The above compound in dry tetrahydrofuran was treated

with dry hydrogen chloride in diethylether to give 1-(4-

methyl-5-thiazolyl) 1 (3~ thienyl)ethanol hydrochloride.
30 M.p. 111-112%c.

1n Nmr (45-DMSO) 2.04 and 2.26 (each 3H, s), 6.0 (br s),
7.16 (1H, m), 7.62 (2H, m) and 9.5 (1H, s) ppm.

35 EXAMPLE 8
1-(2,4-Dimethyl-5-oxazolyl)-1~(3-thienyl)ethanol
Starting with 3-bromothiophene and S5-acetyl-2,4-

This Sheet Has Been Rep!
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Acetyl - 4- et hyl oxazole (5g) in dry tetrahydrofuran (15m) was added

dropwi se. After a further 1 hour the mxture was allowed to warmthe room
tenperature and was stirred for a further 2 hours. Aqueous sodi um hydrogen
carbonate was added and the m xt ugg was extracted wth

di-ethyl ether. The material thus obtai néd was purified by flash

chromat ography to gi ve the title compound. Mp. 84-85[err]C

30 [err]H N c geherdi187, br.é&),
6.96 (2H, m, 'Hin{e ];i and 9&9 nﬁiﬁ&w I‘iﬁig)lp%ﬁﬂ_'ound %1 S?éétbd %é
6.5. (err] H[E’ﬁafmé{% erﬁéﬁllﬁe§°@°5¥d§"‘ﬂ pxepargd.q 79,

EXAMPLE 4 1- ( 3s.pur W32-h3@Pcoret hyl -5-thi azol yl ) et hanol 3-Bronofuran (6. 89)
in diethylether (15m) was added dropwi se to n-butyllithium ¢2.5M sol ution
in hexane, 18.4m) in diethylether (20m) at -70[err] C under a nitrogen

at nospherse. Al rmﬂr h¢apcl ) adeByl, - 4-.92 rand h2 a3%| éeash) 3Ha dilat WyI28 her
(15 ) was adqady digbyySeng AhEr 2 JLEY 31N Uaer s, 7R CppRC the

m xture was al3 dmtenpera ure and was th ,
overni ght. Thé34 XMr e (RBC1y burl@da:ntb‘-“vﬁwt ef9ahd alt-PactldP 8.t hl26.1,

di et hyl et her. 1B%e gorq_cy.ict:; th_lﬁ bt AigRed wad q_tsgstgab?hsed from di et hyl et her,
m p. 102-104C. [err] N [err]) 1.94 (3H 2.25 (3H, s), 6.35

(1H, m, 7.35 (2H, m and847(1H s) ppm J[err]C N’m (ChC[err]) 15.9,
30.2, 69, 109 0, 131. 9 139. 0, 139.xxaM¥E 147 3 and 149. 0 ppm Found:
C, 57.4; H, lil 5.3; N,

1- (2, 4- Di met hyStaetdag owvith- B-pomothipphensocland 5-acetyl-2-ethyl-4-
methyloxazole and following the general method of Example
4 the title compound was prepared. M.p. 77.5-79°,

15
1n mmr (cpCly) 1.23 (3H, t), 1.77 (3K, s), 1.9 (3K, s)
2.6 (28, q), 5.15 (1H, 8), 7.0 (1H, m) and 7.23 (2H, m)
ppm. |
13¢ mmr (cpely) 10.7, 11.5, 20.9, 29.0, 70.1, 120.1,
20  125.4, 125.8, 130.3, 147.3, 148.5 and 162.6 ppm.

EXAMPLE 10 _
1-(3-Furyl)-1-(4-methyl-5-oxazolyl)propanol
Starting with 3-bromofuran and 4-methyl-5-
25 propionyloxazole and following the general method of
Example 4 the title compound was prepared.

1y mmr (cDC1;) 0.92 (3H, t), 2.0-2.3 (2H, m), 2.15 (3K,
8), 6.36 (1H, m), 7.4 (2H, m) and 7.66 (1H, s) ppm.
30
EXAMPLE 11
1-(2-Ethyl-4-methyl-5-oxazolyl)-1-(3-furyl)ethanol
Starting with 3-bromofuran and 5-acetyl-2-ethyl-4-
_ methyloxazole and following the general method of Example
35 4 the title compound was prepared.

s mmr (cpcly) 1.32 (3, t), 1.88 and 2.04 (each 38, s),

HasBeenlaced
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The title conpound was prepared follow ng the general nethod of Exanple 4
‘but starting with 5-acetyl-2,4- dinethyl oxazole. Mp. 93-95[err]C [err]H
Nmr (CDCl[err]) 1.88 (3H, s), 2.0 (3H, s), 2.35 (3H, s), 3.5 (1H, s),
6.36 (1H m and 7.4 (2H, m ppm [err]dg Nor (CDCl [err]) 12.3, 13.6, 29.0,
68.3, 108.9, 130.8, 131.4, 138.8, 143.3, 148.4 and 158.8 ppm Found: C
63.8; H 6.4; N, 6.7. C[err]H[err]NCIerr] requires C, 63.75; H, 6.3; N,

6. 8% 2.73 (2H, q), 2.82, (1H, br 8}, 6P IHSSm) and 7.

1- (2, 4-Di rreth i,&;npl azol yl)-1- (3 furyl) et hanol The title corrpoung was

pr epar ed foII ‘he gener al met hod of Exanple 4 but starting with
5-acetyl -.2, 4- Q:Ithy(IQDQ]%z)oIEI M pl2154- 126[%5 r 8.1, 6856, ] Hobiny,

(GO 1RO B € DI B & N el e 3 G5l L D0

69.3, 10 95, 132.1, 138 3 138.9, 143.4, 146.25 and 161.9 ppm Found:
C 59.2;, H 5.9 N 6.1; S, 14.2. C[W&]ZNQerr]S requires C, 59. 2,

H 5.9; N, 6 ..4% EXAVPLE 7

1- (4- Met hyl - l S Shoii ~a Lt axopamalound was
prepared fol I csnan};ilrtya oedenal 3 md;j_ ha'plaldL bat, augkpg %_5_

3- br onot hi oph 5 rr H NnT err O 1.96
(3H, s), 2. 16%?%ﬁi°%¥ﬂﬁ¥€¥%%i+%k§ éé%;?ﬁ??%. 3£%£Hm@ﬁh%im°§ 8
(1H, s) I¥bom EXamnlec4\bhe ¢itle comMpoundswas seeﬁaraa 4, pﬁ%@fﬁcaé25n95

126.8,  140. E N
520 8 ot By Mibgaratild il Wi PRlice BUNE. f1.527 6l -dioc> O

13¢ wnr (cpc1,) 8.0, 12.4, 13.8, 35.1, 74.5, 124.0,
124.9, 126.8, 132.5, 147.7, 149.9 and 159.0 ppm.

15 Found: C, 60.6; H, 6.2; N, 5.7. C12H15NO5S requires C,
60.7; H, 6.4; N, 5.9%

EXAMPLE 13 .
1-(2,5-Dimethyl-4-oxazolyl)-1-(3-furyl)ethanol
20 Starting with 3-bromofuran and 4-acetyl-2,5-
dimethyloxazole and following the general method of
Example 4 the title compound was prepared.

s mar (cpcly) 1.8, 2.12 and 2.34 (each 38, 8), 3.6 (1n,
25  brs), 6.38 (1H, m) and 7,32 (2H, m) ppm.

3¢ mmr (cpcly) 11.1, 13.6, 29.2, 68.1, 109.1, 132.1,

138.7, 142.4, 143.1 and 158.2 ppm.

EXAMPLE 14
30 1-(2 S-Dimeth 1-4-oxazolyl)-1-(3-thienyl)ethanol
Starting with 3-bromothiophene and 4-ace|:y1'?2,5-
dimethyloxazole and following the general method of
Example 4 the title compound was prepared. M.p. 83-84°c.

35 1m mmr (cpcl;) 1.88, 1.98 and 2.35 (each 3m, s),-s;és_
(1H, br s), 7.08 (1H, m) and 7.26 (2H, m) ppm. ~ -
13¢ wmr (cpely) 10.8, 13.5, 29. -6, 70.6, 120.4,

TlnsSheetHasBeen Replaced



53.3; H 4.9; N, 6.2% The above conmpound in dry tetrahydrofuran was
treated with dry hydrogen chloride in diethylether to give 1-(4-

met hyl - 5-t hi azol yl )-1- (3-t hi enyl ) et hanol hydrochl ori de. M p.
111-112[err]C. [err]H Nnt (d[err]-DMBO) 2.04 and 2.26 (each 3H, s), 6.0
{br s), 7.16 (1H m, 7.62 (2H m and 9 5 (1H, s) ppm

EXAMPLE 8 1- (2, 4- D net hyl - 5- oxazol yl ) - 1- ( 3- th| enyI ) et hanol Starting
with  3-bronddf dohdd®.1,add2.%. d4&.2 and4158.2 ppm.

32 di met hyl oxazol e and foll ow ng the general rret hod of Exanple 4 the
title conpound was prepared. Mp. 132-133[err]C [err]H Nnr (CDCl[err])
1.86, 1.92 and 2.35 (each 3H, s), 3. BXAMPLE 18, ) ang 7.05, 7.27 and 7.31

(each 1H, |!§m , §-D et HT- ggggggggnu}x4xaezgx1358tnaazélgi1e9haﬁ39 8,
BAPLE & 1 (oLt b 0, IR A Fisrantsetvman) (stmbi i ng
wth 3- brormt wasphehdrzed Bzm yBan2- etmspmere nvﬁhydmanﬂua:w fahaovm' ng
77 5 roert] C M‘[Eﬁ ““”’ﬁ‘ﬁéﬁ ORI ($o5y iRen

(3H, s) 2.6 (baxanp, !'.)(ms d¢do QE‘PI?WHeand &fber (20 mj.nuppm
[err] C Nor (C[Kii[ﬂﬁﬂglslﬂy&ch%ﬁdemﬂu@ Was/@d8edl éddlthe mixture

10 was allowed to warm to room temperature. After 30
minutes the mixture was again cooled to -70°C and n-
butyllithium (2.5M solution in hexane, 29ml) was added
dropwise. After 30 minutes 3-acetyl-2,5-dimethylfuran
(10g) was added dropwise. The mixture was st:l.r', ed 'at_ -

15 70°C for 1 hour and was then allowed to warm to room
temperature. After 30 minutes, aqueous sodium hydfog‘en
carbonate was added and the mixture was extracted with
diethylether. The combined extracts were washed, dr:l.ed
and evaporated to give the title compound wh:l.ch was

20 recrystallised from diethylether. M.p. 100.5- 101. 5%¢,

1 Nmr (CDCly) 1.9, 2.06 and 2.24 (each 3H, s), 2.43 (1H,
br s), 5.94 (1H, s) and 8.57 (1H, 8) ppm. |

60.7; H, 6.4; N, 5.9%.

EXAMPLE 16
1-(2-Furyl)-1-(4-methyl-5-thiazolyl)ethanol
30 Starting with 4-methylthiazole and 2-acetylfuran and
following the general method of Example 15 the title
compound was prepared. M.p. 127-128°c.

1z wmr (cDCl3) 1.97 and 2.18 (each 38, s), 3.3 (1H, br
35  8), 6.32, 6.39 and 7.41 (each 1H, m) and 8.56 (1H, )
Ppm. "
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125.4, 125.8, 130.3, 147.3, 148.5 and 162.6 ppm
EXAMPLE 10 1-(3-Furyl)-1-(4-nmethyl-5-o0oxazolyl)propanol Starting wth

3- br onof ur an and 4- et hyl -5-  propi onyl oxazol e and foll owi ng the
general nethod of Exanple 4 the t|tle3gorrpound was prepared. [err]H Nnr
(CDCl[err]) 0.92 (3H, t), 2.0-2.3 (2H, "M, 2.15 (3H, s), 6.36 (1H, m, 7.4
(2H, m and 7.66 (1H, s) ppm EXAMPLE 11 -

1- (2- Et hyl - 4- Rh?ﬂd"%oxﬁoi}”ﬁ 15(§;f!lfy|6)%th Hy g sllﬂﬂzuﬂéd”'c
3-bronmofuran _and 5- acet ~2-et 4- methylo di% &nd ol Iow ng t he
general net hod ot Ean A"t ﬁeﬁ‘ltle conpound was prepar ed: [err]H Nnr
(CDCl[err]) 1.32 (3H, t) 1.88 and 2.04 (each 3H, s), 33

2.73 (2H, q), 2.82, (1H br s), 6. 38%@ qnd 7.4 (2H, m ppm J[err]C
NnT (CDCI [err]) 11.1, 12.5, 21.5, 29 6, 108.9, 130.9, 131.4, 138.9,
143.4, 188.0 And4Hethyls®-thiazolyl)-1-(2-thienyl)ethxan® E 12

1-(2, 4- D met hdyaiaQ: 29@&3& 4%%%3&3&; axhbﬂboaﬁaoh %aeyim%wﬁxéne and

3- br onot hi ophene an propi onyl oxazol e and ow ng the
general met hofodilomsimg the ﬂ@életrlatll e uRf EranRlieatsd theyrtitiation

by preparatiVeduipduridh s e iMlp . Miae .81-834grsPG, [err] C Nar
(CDCl[err]) 8.0, 12.4, 13.8, 35.1, 74.5, 124.0, 124.9, 126.8, 132.5, 147.7,
149.9 and 159.0 ppm

10  lm mmr (cDCl,) 2.08 and 2.23 (each 3H, s), 3.14 (1H, br
8), 6.96 (2H, m), 7.3 (1H, m) and 8.54 (1H, s) ppm.
Found: C, 53.0; H, 5.0; N, 6.0. C,4H{;NOS, requires C,
53.3; H, 4.9; N, 6.2%

15 The above compound in dry tetrahydrofuran was treated
with dry hydrogen chloride in diethylether to give 1-(4-
methyl-5-thiazolyl)-1-(2~thienyl)ethanol hydrochloride.
M.p. 109.5 - 110.5%.

20  lu Nmr (d4-DMSO) 1.84 and 1.95 (each 3H, s), 3.87 (br s),
6.65, 6.73 and 7.13 (each 1H, m) and 8.84 (1H, s) ppm.

EXAMPLE 18
1-(5-Thiazolyl)-1-(3-thienyl)ethanol
25 n-Butyllithium (2.5M solution 1in hexane, 5.6ml) in
diethylether (25ml) was stirred at -70°C under a nitrogen
atmosphere and 2-trimethylsilylthiazole (2g) in
diethylether (25ml) was added dropwise. After 30 minutes
3-acetylthiophene (1.93g) in diethylether (25ml) was
30 added dropwise. After a further 45 minutes the mixture
was allowed to warm to room temperature and then left t:oz
stir for a further 1 hour. Saturated aqueous sodium
hydrogen carbonate was added and the organic layer was
separated. The agueous layer was extracted with
35 diethylether. The organic layers were combined, ivashed,
dried and evaporated and the residue was pur:l.fied by
flash chromatography to give the title compound- ng

\\II\I\I Illl\l il



Found: C, 60.6; H, 6.2; N, 5. 7. (err]J]Herr]NJerr]S requires C, 607 H,

6.4; N, 5.9% EXAMPLE 13
1- (2, 5-Di net hyl - 4- oxazol yl ) - 1- ( 3- furylaggehanol Starting W th S
3- br onof ur an and 4-acetyl -2,5- dritet hyl oxazol e and foll ow ng the

general nethod of Exanple 4 the title conpound was prepared. [ert] H; ANnY

(CDO[err]) 1.o 2.12 and 2.34 (each 3H, s), 3.6 (1H, br s), 638 (1H"m

and 7.32 (2H, ‘ppm [err]C Nnmr (CDCl[err]) 11.1, 13.6, 29.2, 68 1,

109.1, 132.1, 138.7, 142.4, 143.1 and 158.2 ppm

EXAIVPLE1410. | y4n0p82 1) ( hi | )gl.hapol St W|th
ﬁmr(gbax)zm;ﬁ s);(3:881 ¢kl ) gLNgy0 ?@-f {ﬁhg

3- br onot hi ophene di nmet onxazo t he

general met h®d s 3f2Bx4RHre™ /t \Hleslsl t I’-E'céﬁpéﬁﬁda\/\é ;ﬂ-!‘!pasédpptnp
83-84[ er 5] C.  13penubH (dpc1,0DAd 1 ]'21.18,88126L ®8 16, @, P26 E@Ch](%a'[ N
err

3.85 (1H, br g) 1 26. ( 2H, ppm [err]C Nnt
10.8, 13.5, 2348: 70&&% 26g§ i%§5§6ppm. 126. 4, 139.1, 142.5, 148.2

and 158.2 ppm EXAIVPLE 15 .

1- (2, 5-Di net hyl - 3-furyl)-1-(4- et hyl s yI)ethanoI 4- Met hyl t hi azol e
(6.51g) in dry tetrahydrofuran (50n1 Was Stl rred under an at nosphere of
dry nitrogen 3ad3cE PIxa Zio) enem (2. 5SM solution in
hexane, 129m ) 4. i

tr.neth%Ps.|y|ch|or|de ? q Wh%ﬁhyl'é BQ&Z@Q )QﬁyeﬁﬁPé(ﬁéﬁfﬁﬁ|18Méﬁyto
warmto room : Wal%ﬁ\ft nhydrous hydrogen

chloride in diethylether (1.1 equivalents) . After 10
minutes at room temperature, agueous sodium h&drogen
carbonate was added and the mixture was extracted with
15 dichloromethane. The material thus obtained was purifigdﬁ: .
by flash chromatography to give the title compound as an'-
almost colourless liquid.

u wor (cDCl3) 2.22 (3H, 8), 5.42 and 5.59 (each 1H, s),
20 6.55 and 7.44 (each 1H, m) and 7.52 and 7.81 (each 1H, s)
pom.

13¢ mmr (cpcly) 13.0, 109.2, 115.0, 123.9, 128.1, 133.2,
~ 140.9, 143.2, 145.4 and 148.9 ppm.
25

EXAMPLE 20
1-(3-Furyl)-1-(4-methyl-5-oxazolyl)-l-propene
Starting from 1-(3~-furyl)-1-(4-methyl-5-oxazolyl) propariol
and following the method of Example 19 the title compound

30 was obtained as a mixture of E and Z isomers.

1g Nmr (CDC13) 1.8 and 1.92 (total 3, d), 2.02 and 2.12

(total 3H, s), 6.1-6.3 (total 1H, m), 6.37 and 6.5 (total

1H, m), 7.18 and 7.43 (total 1H, s), 7.38 and 7.5 (total
35 1H, m) and 7.74 and 7.89 (total 1H, B) ppm.
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m nutes the m xture was again cooled to -70[err]C and n- butyllithium(2. 5M
solution in hexane, 29m ) was added dropwi se. After 30 mnutes’ £
3-acetyl -2,5-di net hyl furan (10g) was added dropw se. The m xturé=mas. = '
stirred at- 70[err]C for 1 hour and wag,then allowed to warmto room _
tenperature. After 30 m nutes, aqueous” sodi um hydrogen carbonate was added
and the m xture was extracted with diethylether. The conbi ned extracts were
washed, dried and evaporated to gl vegﬂ;nmt,gtiﬁ corrpound whi ch was
recrystalllse]d f hyl et he 01, : . H Nnr

(CDO [err]) 1=4 ' =3.2: 0 353 - s at hene
and 8.57 (1H, Hﬂrggm.oriﬂeund C, 60.6; H 6. 5 N, 5. 9

ApLE 56 15 Tar bopA AT s CrxRBotynilcl sy T-netnoryethane
4-met hyl 5hi az6Ve0mgd inadxy ;difemaneamen‘ malsommgtpﬂewgbhelmarﬂmdma)f
Exanpl e 15 th akagncegfgygkg (eac 1%§iné¥l 51 é%q&i&&féﬁk% g 1] H

Nmr (CDCl [err br _s) 6.39 and
7.41 (each 1HE1kjeafempoynd mas 59 e as a w te solid which was

35  Found: Cfiiieﬁed"bfiyzwabhe& &naChetedtimipl NI 5} B308quires C, 57.4;
H 5.3; N 6.7% EXAMPLE 17

1-(4-Methyl -5-thiazolyl)-1-(2-thienyl)ethanol Starting with
4-met hyLohi azbPe mmdl (agemigo) et and 1001 5owLig . 8helz®ng; al27us hod of

Exanpl e 15 thgsbihle 1.5, 144.0, 144.6 and 159.7 ppm.
Found: C, 58.3; H, 5.3; N, 5.9. cnnnnoz.ncl requires .
C, 58.5; H, 5.4; N, 6.2%

15 EXAMPLE 22
1-(2-Furyl)-1-(4-methyl-5-oxazolyl)ethanol
5-Acetyl-4-methyloxazole (4g) in dry diethylether was
added dropwise to a stirred solution of 2-lithiofuran (1
equivalent) in diethylether at -20°C. The mixture was

20 allowed to warm to room temperature and was then left
overnight. Work-up and flash chromatography then gave
the title compound as a white solid, m.p. 73-75°C.

18 Nmr (cDCl;) 1.93 and 1.95 (each 3H, s), 2.92 (1H, s),
25  6.30 (1H, m), 6.38 (1H, m), 7.41 and 7.71 (each 1H, s)
ppm.

EXAMPLE 23

1-(2,4-Dimethyl-5-thiazolyl)-1-(3-pyridyl)ethanol

30 5-Acetyl-2,4-dimethylthiazole (2.5g) in dry diethylether
(10ml) was added dropwise to a stirred solution of 3-
lithiopyridine (£rom 3.5g 3-bromopyridine) in
diethylether at -70°C. Aafter 3 hours the mixture was
allowed to warm to room temperature. After a further 1

35 hour, agqueous sodium hydrogen carbonate was added and the
organic layer was separated. The aqueous layer was
extracted with diethylether. The mater:la__:l. o__l,_?g:a:l.ned? from -
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conpound was prepared. Mp. 146.5 - 147.5[err]C [err]H Nnr (CDCl[err])
2.08 and 2.23 (each 3H, s), 3.14 (1H, br s), 6.96 (2H m, 7.3 (1H m and
8.54 (1H, s) ppm Found: C, 53.0; H 5.0; N 6.0. Clerr]Herr]NOS[err]
requires C, 53.3; H 4.9; N 6.2% above conpound in dry
t-etrahydrofuran was treated with dry h?ﬁrogen chloride in diethylether to
give 1-(4- nethyl-5-thiazolyl)-1-(2- thlenyl)ethanol hydr ochl ori de.

M p.
109.5 - 110.5 ] L] gl (et s)
3.87 (br s). %ﬁé Spubihga’ 5«&18;‘%‘2 %‘{I‘h’ 2hd %‘Aﬁ?%‘t %3 b
EXAMPLE 18 1- Gbribmagcr;bbylmqﬂvead;hq etﬁhlael conmpoupdy | mmmf&
solution in hgygee, 5.6nm ) in diethylether (25nm) was stirred at -70[err]C
under a nitrogen atnosphere and 2-trinmethylsilylthiazole (29) in

di et hyl et her 325n1) was added dropw se. After 30 m nutes 3-acetylthiophene
(1.939) isg di By Indherch )éwas,aci@:cb drsmw.sevmb;enza.fmréimrr].stﬁl f
m nutes the ur.e toLr enperature and then | eft
to stir for ghé&rPheﬁﬁ%°ﬁo ﬂ% g }@@aﬁgan&qggghé gﬁﬂrun1hydrogen car bonat e
was added and the organic Iayer mas separ at ed. The aqueous |ayer was

extracted wth diethylether. The or ' rs were conbi ned, washed,
dried and evaporated and the residue was purified b flash chronatography

to gi ve the tarl(2,dsDimekhylcSaphiazolyl)-1-(2 -pyridyl)ethanol
oi l. 10 Using the general method of Example 23 but using 2-

lithiopyridine, the title compound was obtained.
M.po 104-105°c.

13¢ smr (cpcily) 16.2, 18.8, 31.9, 72.5, 120.1, 122.4,
15  136.9, 137.2, 147.3, 148.6, 161.8 and 163.5 ppm.

EXAMPLE 25
1-(3,5-Dimethyl-4-isoxazolyl)-1-(3-furyl)ethanol
The title compound was prepared following the general
20 method of Example 4 but starting with 4-acetyl-3,5-
dimethylisoxazole (J.Am.Chem.Soc., 1975, 97, 6484-6491).
M.p. 88-90°C. |

1% Mmr (cDC1,) 1.83, 2.11 and 2.33 (each 3H, 8), 6.33 and
25  7.38 (each 1H, 4d) and 7.42 (1H t) ppm.

EXAMPLE 26
1-(3,5-Dimetgx1-4-isoxazolzll-1-(3-thienxlzethanol |
The title compound was prepared following the general
30 method of Example 4 but starting with 4-acetyl-3,5-
dimethylisoxazole and 3-bromothiophene. |
M.p. 93.5-95%.

13¢ mmr (cpe1ly) 11.8, 12.7, 30.3, 70.1, 119.3, 120.8,
35  126.4, 126.5, 148.4, 158.9 and 164.8 ppm. :
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[err]H Nnr (CDCl[err]) 2.02 (3H, s), 3.82 (1H, br s) , 7.07 (1H m, 7.28 .
{(2H, m, 7.56 (1H, s) and 8.63 (1H, s) ppm [err]C Nnr (CDCl[err]) 32.3,
71.8, 120.8, 126.0, 126.4, 139.3, 147.9, 148.3 and 152.9 ppm

EXAMPLE 19 1-(3-Furyl)-1-(4-nethyl-5-8%9azol yl)ethene
1-(3-Furyl)-1-(4-nethyl -5-oxazol yl)ethanol (900ng) indry chloroform was
treated with 1M anhydrous hydrogen chloride in diethylether (1.1

equi val ent s). After 10 mnutes atﬂbﬁﬂeﬂ%erature aqueous sodi um
hydrogen cargongt g #inefigsdsapdabbe: g ‘

di chl or onet hafte.—ff g i - :
chr omat ographi’-"t(é'Q'Fli!"Ult)I'ré't(l"-’t:I‘e‘%&ﬁﬁbﬂrd5:19"9:!‘!° Hﬂ-ﬁfﬂ!‘rmgﬂ-ou(ze)ss in qui d.

[7e£1 2 ]I(4 Nmrr1 g ﬁaﬁb{wu\ﬂ-hﬁ?%%yﬁgermehdda 4215?16 Svazd darmud) e’kf g}%ﬁ? 5 and
ea an err
(cnd [er%r) 13“3’9?6 on %5‘6‘1 ri@s 3‘%3 ggg]mqhoiy arey3 W, N-445_ 4
zin((jsléS 9I )ppgﬂ:.methtylformamide (10m1) ‘at mvmﬂieaﬂzo m:l?utes,1 meth;fl N
ur rom L- ur.
S (4 met hy 14 g?‘y??b £ Adadg HRARHE r?%tet LR S o 10
the title conpouwdrm ko rbomi he@pesatumxenﬂeaﬁte:f Addninuteseagueoud err | H

t
Nmr ( CDC err and 2.12 (total 3H, s

6. 1-&3. 3 'Eota dluﬁn; : r%g%%a%ggbéhaﬁﬂ a&d@& 7.18 an((j 7.43 (tot al) 1H,
S 7

), 7.380and Fhe migtare mas,thery enapoRRLS 4%%58-1@@):@1:“
37 was treated with water and extracted with diethyl ether.

The material thus obtained was purified by flash
chromatography to give the title compound.

15

20
nmethyl- 5-oxazoly1)ethanol using the general method :ot
Example 27. '

1!! Nmr (CD013) 1.81, 2.14 and 3.16 (each 3H, 8), 6.32 and
25 7.74 (each 1H, br s8) and 7.4 (1H, m)ppm. - :

EXAMPLE 29
1-(2-Thiazolyl)-1-(2-thienyl)ethanol
n-Butyllithium (2.5M solution in hexanes, 13. 4m1) Ax Y

30 diethyl ether (25ml) was added dropwise to a- stir ed _
solution of 2-bromothiazole (5¢) in diethyl ether {50ml): .

minutes, 2-acetylthiophene (3.85g) in diet_hyl

(25ml) was added dropwise. After a further 1 5
35
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EXAMPLE 21 1-(2,4-D nethyl -5-oxazolyl)-1-(3-furyl)ethene Hydrochl oride

1- (2, 4-D net hyl - 5- oxazol yl)-1-(3-furyl)-1-net hoxyethane (790ng) in dry

di et hyl ether was treated with 1M anhydrd40s hydrogen chloride in

di ethyl ether (1.2 equivalents). The title conmpound was obtained as a white
solid which was filtered off, washed and dried. Mp. 128.5-130[err]C
[err]C Nnr (dLerr -DVsO 12.7, 13.7, 109.5, 114.8, 123.8, 127.8, 132.7,
141.5, 144.0, inleecannonsg vhjgh vagoreerystabbised | from 31iethyl Cether.

C[err]H[err]hﬁ[grr]ltEhIQGQU|res C, 58.5; H 54, N 6.2%
EXAMPLE 22 Furyl)-l-(4-nethy|-5-oxazolyl)ethano

5-Acety|-4-nethy|oxazo|e (49) in dry diethylether was added dropwi se to a
stirred sol ut }3® whr 2¢¢helyjofans) (74.850ui18al7gniLR 4.1 ,di12shy), e 2, 85t

-20[err%?. ngznhxt!ggvﬁaéndahzggggPéshmarn1to roomtenperature and was

then le over ni ght chromat ogr aphy then gave the
title conpound as a white SO|Id mp. 73-75[err]C [err]H Nmr (CDCl [err])
1.93 and 1.95 (each 3H, s), 2.92 (1H, s), 6.30 (1H, m, 6.38 (1H m, 7.41
and 7.71 (each 1H, % ppm EXAMPLE 23

1-(2. 4. D ret hPL3oWAng, ERe| general pethof)ef E¥ample 25 and using

5-Acetyl - 2, 4- dhecapprbpridtecketohd) thedcompowhdy ! of NEtamplésl3oves added
drop ngg to a t|rred solutlﬂn of 3- lithiopyridine (from 3.5¢g
y

3-bro ridif CBREPHYI et her at -70[err]C.  After 3 hours the
m xture was MImmdtO\mrmtoromntamaaUMe After a further 1 hour,

aqueous sodi um hydrogen carbonate maﬁx?ﬂﬂeg %@d the organic |ayer was
separ at ed. The agueous Iayer was extracted with diethylether. The
mat eri al obt a;néa"gﬂsﬂ! -1-(2-thiazolyl)ethanol
M.p. 91-92°C,
15 3¢ smr (cpCl;) 28.3, 72.7, 106.4, 110.3, 119.7, 142.1,
142.4, 156.6 and 175.4 ppm.

EXAMPLE 31
1-(2-Thiazolyl)-1-(3-thienyl)ethanol

20 M.p. 107-108°C.
3¢ mmr (cpcl;) 30.6, 74.6, 119.3, 121.1, 126.0, 126.1,
142.2, 147.3 and 177.8 ppm.

Hydrochloride, M.p. 120-122°C.
25 13¢ Nmr (a4-DMSO) 30.2, 73.8, 120.2, 120.6, 125.9, 126.3,
141.1, 148.1 and 179.8 ppn.

EXAMPLE 32
1-(1-Methyl-2-pyrrolyl)-i-(2-thiagzolyl)ethanol
30 M.p. 143-144°C. .
3¢ Nmr (cpecil;) 31.8, 35.4, 72.9, 106.3, 108.4, 119.9,
124.9, 134.2, 141.7 and 177.6 ppm.

EXAMPLE 33
35 1-(2-Benzofuranyl)-i-(2-thiazolyl)ethanol
M.p. 120~-121°C.
13¢ Nmr (cpcl,) 28.3, 73.2, 103.0, 111.3, 119.9, 121.3,
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B
38 t he conbi ned organic |ayers was purified by flash chromatography to ;
give the title conpound, mp. 107.5- 109C [err]C Nir (CDCl[err]) 16.3,
18.7, 32.7, 71.9, 123.1, 133.5, 137.9, 142.4, 146.9, 148.0 and 162.2 ppm
EXAVPLE 24 1-(2, 4-Di net hyl -5-t hi azol yl #*1- (2-pyridyl)ethanol Using the
general nethod of Exanple 23 but using 2- |lithiopyridine, the title

conpound was obtained. Mp. 104- 105[err]C [err]C Nmr (CDCl[err]) 16. 2,

ég'm& 31.9, 7323, 9102451 2%2% g %ﬁ?é 3{s8: 01459, 3 1dfa G 4G} Hognd 163.5

1- (3, 5- D net hyl - 4-i soxazol yl )-1-(3- furyl)ethanol The title conmpound was
prepared fol | owing the general methgjng{ujxwple 4 but starting with

4-acetyl -3, 5- A
M p. 88-90[ er H=3: ] eny 3

s), 6.3% and u?.;ﬁBg(chlH dd) and 7. 42 (1H t) ppm
EXAMPLE 26 1 Di xgzolyy al et hanol The title

~ conpound was Sf’éﬁ%r (ngtﬁw ﬁfg 3 g’ % * ne??ﬁ)% of 2Exanpl e 4 but

starting withrepdates €3, 20.75i; rrﬂt,hy‘!l-ﬂsoﬁazbl-é%and 3- br onot hi ophene. M p.

93.5-95[err] C. [err]C Nmr (CDCl[err]) 11.8, 12.7, 30.3, 70.1, 119.3,
120.8, 126.4, 126.5, 148.4, 158.9 and 164.8 gpm '
EXAMPLE 3

10 1-(3=-Furyl)-1-(2-thiazolyl)-2,2,2-trifluoroethanol
M.p. 106-107°C. |
Found: C, 43.6; H, 2.3; N, 5.5. CgH,F;NO,8
requires C, 43.4; H, 2.4; N, 5.6%

15 EXAMPLE 36
1-(4,5-Dimethyl-2-thiazolyl)=-1-(2-thienyl)ethanol
n-Butyllithium (2.5M solution in hexanes, 9.7ml) was
added dropwise to a stirred solution of 4,5-
dimethylthiazole (2.5g) in dry diethyl ether (30ml) at

20 -70°C under an atmos'phere of dry nitrogen. After 30
minutes, 2-acetylthiophene (3.1g) in diethyl ether (20ml)
was added dropwise. After a further 1 hour the mixture
was allowed to warm to room temperature and was: then
worked up in the normal fashion to yield the title

25 compound.

M.p. 129-130°C.
13¢ Nmr (cpcl;) 11.2, 14.6, 31.6, 74.3, 123.9, 124.9,
126.6, 127.2, 147.3, 151.2 and 171.7 ppnm.
30
EXAMPLE 37
2-(4-Methyl-2-thiazolyl)~-2-(2~thienyl)tetrahydrofuran
The title compound was prepared from 4-methylthiagole and
4-chloro-1-(2-thienyl)-1i-butanone, using the general
35 method of Example 36. '
M.p. 59-60°C.
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39 EXAMPLE 27 1-

(2,4-D net hyl -5-oxazol yl )-1-(3-furyl) ethyl Methyl Ether

1= (3-Furyl)-1-(2, 4-di met hyl - 5- oxazol yl ) et hanol (2g) in dry

N, N- di met hyl f ormam de (15m ) was added to a stirred suspension of sodium
hydride (80% 300ng) in dry N, N di net hy#% or mani de (10ni) at O[err]C. After
20 m nutes, nethyl iodide (1.59g) was added dropwi se. The m xture was
allowed to warmto roomtenperature and after 30 m nutes aqueous sodi um

hydr ogen carb t S . e, m r.e hensevapor ated tq dryness.
The residue wamsEt Wemﬁ \N;?é?'a?ad{ezlt\r,\g%fieﬂ v%’t'\é'diéghgf ddPe®s The
material thusl@®e@indd4vis PR6L8, cl48y9;5| 353 T ARABLTH«GPPML 0 gi ve the
title conpound. [err]C Nmr (CDCl[err]) 12.5, 13.8, 24.8, 50.9, 73.4,
109.3, 129.1, 132.7, 139.7, 143.1, 146.5 and 159.2 ppm

EXAVMPLE 28 1-(3-Furyl)-1-(4-methyl - SEXAMDEE\38 ot hyl Methyl Ether The title

conpoundswas sdapfimet Ayl dLiENiash: AEtal-n DEa%Al )3 ebhano

usi ng the gengral.nethod. of anpl e 27. [err]H Nnr ( err .81,.2.14
and 3.16 (eachkEifluUgroeghanol i 7 74 (each 1H, br s) and 7.4 (1H, mppm
EXAVPLE 29 1- 82aFhingol wikhl- (- (2hin2Htrifiacsoaceyly) thiobheme( 2 dnd

solution in h S, .4 L0y dr, & h e 5 d opw se
to a stirred gé?ﬂ?l oﬁﬁgf %%er%ﬁlot kﬁ/eaézﬂtﬁqé ﬁgg) h?ﬁ‘ﬂliét rk%/%' m‘? %ﬁ at
-70[ err] C undepmprund waghpreparedsy nitrogen. After 30 ninutes,

2-acetyhphi opRgps 9039888) in diethyl ether (25n) was added dropw se.
After a further 1 hour the mxture was allowed to warmto roomtenperature
and was left stirring overnight. Water was added. The m xture was extracted

with diethyl pohaa:te,gusei;hm, 3.2; N, 4.6. cC,,H, F.NOS,
requires C, 45.0; H, 3.4; N, 4.8%

15 Following the general method of Example 4 and using the
appropriate ketone, the compounds of Examples 39 to 45
were prepared.

EXAMPLE 39
20 1-(3-Furyl)-i-(3-methyl-5-isoxazolyl)ethanol
13¢ Mmr (cpcly) 11.3, 28.4, 68.5, 101.2, 108.5, 130.2,
139.0, 143.3, 159.6 and 175.9 ppn.

EXAMPLE 40
25 1-(3-Furyl)-i-(S-methyl-3-isoxagzolyl)ethanol
M.p. 49-52°C.
3¢ smr (cpcl,;) 12.2, 29.1, 68.7, 99.8, 108.7, 131.4,
138.8, 143.3, 169.3 and 169.6 ppnm.

30 EXAMPLE 41
1-(3-Furyl)-1-(4-trifluoromethyl-5~-thiazolyl)ethanol
M.p. 84-85°C, ’ _
18 Nmr (cDC1l;) 1.95 (3H, s), 3.15 (1H, s), 6.27 (1K, m),
7.32 (2H, m) and 8.56 (1H, s) ppm.

35 ’
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40 title conpound which was recrystallised fromdiethyl ether. Mp.
:12-113C. [err]C Nnr (CDCl[err]) 31.6, 74.8, 119.7, 124.1, 125.3, 126.8,

142.2, 150.5 and 177.1 ppm Fol | owi ng gtahe general nethod of Exanple 29
and using the appropriate ketone, the conpounds of Exanples 30 to 35 were
prepar ed. EXAMPLE 30

1-(2-Furyl)-1-(2-thiazolyl)ethanol Mp. 91-92[err]C. [err]C Nm (CDO[err])
28.3, 72.7, 106.4, 110.3, 119.7, 142ghng§ﬁﬁlﬁg 156.6 and 175.4 ppm

EXAMPLE 31 1- (2 Th| P 107 108 err]C

Nt (CDCI[err] < DEOH 3 BeRlY 4R 201yl :

177.8 ppm cbooét-es“!te. M p. 120- 122[err] C [err] c NnT (d[err] DIVISO)

30.2, 73.8, 120 5,9 48 9,8
EXAMPLE 32 1- (1‘%@?‘#2%? ;rol'yf)lgl ‘(21%1L Mazol” )gt%h ﬁoF&%/rB 125,
143- 144[e5r]clif7e¢$qams(cxn{za.r r348 3t .and 38&1»6 PPES, 106.3, 108. 4,
119.9, 124.9, 134.2, 141.7 and 177.6 ppm

EXAMPLE 43

2.2-Dimeth21-1-(2,c-dimethxl-s-oxazolzll-1-(3-fu511)-1-
propanol

10 M.p. 163-164°C.
3¢ Nmr (cpc1;) 13.2, 13.8, 25.3, 40.2, 78.2, 111.0,
128.6, 132.9, 140.3, 141.8, 147.3 and 158.4 ppn.

15 EXAMPLE 44
1-(2,4-Dimethyl-5-oxagolyl)~-1-(3~-furyl)~-2-methyl=-1-
propanol
3¢ mmr (cpc1;) 12.6, 13.8, 16.9, 36.9, 75.3, 109.3,
129.5, 132.0, 139.6, 142.8, 148.0 and 158.9 ppm.

20

EXAMPLE 45
1-(3~-Furyl)=-1-(4~-methyl-2-oxagolyl éz 2,2~
trifluorocethanol |
1 Nmr (CDCls) 2.18 (3H, s), 6.16 (1H, s) and 6.67, 7.42,

25 7.46_and 7.68 (each 1H, m) ppm.

EBXANPLE 46
1-(4-Methyl-2-oxazolyl)-1-(3-thienyl)ethanol
Following the general method of Example 2 and using 2-
30 acetyl-4-methyloxazole, the title compound was obtained.

3¢ mmr (cpcl;) 11.4, 28.5, 71.7, 120.8, 125.7, 126.1,
134.8, 136.3, 146.1 and 166.8 ppn.
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EXAMPLE 33 1-(2-Benzofuranyl)-1-(2-thiazolyl)ethanol Mp. 120-121[err]C _
Ferr]C Nnr (CDCl[err]) 28.3, 73.2, 103.0, 111.3, 119.9, 121.3, 41
122.9, 124.5, 128,0, 142.1, 155.0, 159.3 and 174.7 ppm

EXAMPLE 34 1-(2- Thi azol yl )-1-(3-thienyl )4, 2 2-trifl uoroet hanol M p.
96-97[err]C. Found: C, 40.6; H 2.1; N, 52. (Jerr]Herr]Ferr]NOS[err]
requires C, 40.75; H 2.3; N 5. 3% EXAMPLE 35

1-(3-Furyl)-1-(2-thiazol yI)-2,2,2-tr%€ *j[’uanol Mp. 106-107[err]C
Found: C, 43.6; H 2.3; N, 5.5. (er err]NJerr]S requires C,
43.4; H, 2.4; 1M(25Bé¥%zofuranyl)-1-(4-methyl-5-t hanol

hyl g
gol(ﬂt |50r[1)| rﬁt héxgﬁggaigignﬁn v&? S5 Eﬁaf‘{%r&gesmﬂggﬂ annggt . U&T@Qﬁ;&l ution
of  4,5- di nwasy| @daed r(qpvslgseu ntQr yadi eewriephepf( 3ametml-m-[ err]C

under ansat rm%&'iﬁb% ?fls(i'l 18hiag682a (1 Af iv&Qeﬁ‘t')Ut £, &?‘Cﬁtﬂd 1ophene
(3.1g) in dieth et urther hour

was added dro
the m xture vv&é: Bhea? 6(9\”#4%5‘%%‘?? g&ﬁflgyaﬁg{m °¥heﬂ‘med up
in the normal spaminatesy 2habdtymbehzbfarmn(mmivauut) Hap- ety | C.

ether was added. After 1 hour the mixture was allowed to

warm to room temperature and was then quenched by the
10 addition of saturated aqueous sodium hydrogen carbonate.

Work up in the normal fashion and column chromatography

on silica gel then afforded the title compound.

M.p. 139-140°C.

15 Found: C, 64.65; B, 5.0; N, 5.3. c“nuno,
requires C, 64.85; H, 5.1; N, 5.4%

Following the general method of Example 47 and using ‘the
appropriate ketone, the compounds of Examples 48 to 50
20 were prepared.

EXAMPLE 48
1-(5-Methyl-2-furyl)-i-(4-methyl-5-thiazolyl)ethanol
M.p. 120-123°C.
25 3¢ Nmr (cpcl,) 13.4, 15.8, 28.5, 70.3, 106.2, 107.5,
138.3, 147.9, 149.3, 152.3 and 155.0 ppm.

EXAMPLE 49

b 1-(1-Methyl-3-pyrrolyl)-i-(4-methyl-5-thiagolyl)ethanol
30 M.p. 116-117°C.

3¢ mmr (cDcl;) 16.2, 30.2, 36.4, 70.9, 106.5, 119.2,
122.2, 130.4, 141.4, 147.0 and 148.5 ppnm.

35 2~ (4-Methyl-5-thiazolyl)-2~-{2-thienyl)tetrahydrofuran
Using 4-chloro~-i-(2-thienyl)-1-butanone.
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[err]C Nmr (CDCl[err]) 11.2, 14.6, 31.6, 74.3, 123.9, 124.9, 126.6, 1272
147.3, 151.2 and 171.7 ppm EXAMPLE 37

2- (4- Met hyl - 2-thiazolyl)-2-(2-thienyl)tetrahydrofuran The title conpound
was prepared from 4-methyl t hi azol e and 4%8hl or o- 1- (2- t hi enyl ) - 1- but anone,
using the general nethod of Exanple 36. Mp. 59-60[err]C.

42 [err]C Nnr  (CDCl[err]) 17.4, 26.2, 41.2, 69.3, 86.2, 113.9,

EXAVPLE 38 1- 2“421% &é@?@a’ ;S'fqmj’ailoqﬁdyﬂjﬁﬁlq'(’s’ 4 Fhy138r B 2.5-2.62

trifluoroetharand &i68+2n9 (each 1H,(M)3, 24406 f (2Bs oML et $l. Bt jamhamy, and
using the genejal, nﬁ% qnof @«3}?1& &@ gjepbht I e corrpound was prepared.
ka1

M p. 90-92[er und: 1, H 3.2;°N,
C[err]H[err]F[err]NOS[err] requires C, 45.0; H, 34 N, 4.8% Fol | ow ng

the genersl rrqt&nbﬁn | ferferad méthod bheExiﬁpllﬁpﬂ ahfa “es PR thée

conpounds of Exa to, 45 vvere repare

EXAVPLE 39 1 ‘t@%’iﬁﬂt& 3kcohgly |t &&%‘Bﬂﬁ )2k [EFpPYes (i @153
(CDA [err]) lwékre Yreparéd S5, 101. 2, 108 5, 130.2, 139.0, 143.3, 159.6 and
175.9 ppm

| EXAMPLE 51 :

10 1-(2,4-Dimethyl-5-oxazolyl)~-1~(3-furyl)ethyl Ethyl Ether
3¢ nmr (cpecl;) 12.4, 13.8, 15.5, 25.4, 58.6, 72.9, 109.3,
129.5, 132.4, 139.5, 143.0, 146.9 and 158.9 ppnm.

e

EXAMPLE 52
15 1=-(2-Thiazolyl)~-1-(2-thienyl)ethyl Methyl Ether
3¢ Nmr (cDcl,) 25.3, 51.3, 79.8, 119.5, 125.5, 125 7,
126.5, 142.3, 147.8 and 176.2 ppnm.

EXAMPLE 53

20 1~-(4-Methyl~5-thiagolyl)-i-(2~thienyl)ethyl Methyl Ether
Hopo 49-50000

Found: C, 55.1; H, 5.2; N, 5.8. C,;H,,NOS,
requires C, 55.2; H, 5.5; N, 5.85%

25
The compounds of Example 54 to 57 were prepared by acid-
catalysed dehydration of the corresponding tertiary
alcohols using methodology analogous to that employed in
Examples 19 to 21.

30

EXAMPLE 54
1-(3,5-Dimethyl-4-isoxazolyl)-1~-(3-thienyl)ethene
M.p. 35-36°C.
- Found: C, 64.5; H, 5.4; N, 6.7. C,;H, ,NOS
35 requires C, 64.4; H, S5.4; N, 6.8%
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EXAMPLE 40 1-(3-Furyl)-1-(5-nethyl-3-isoxazolyl)ethanol Mp. 49-52[err]C

[-err]C Nnr (CDCl [err]) 12.2, 29.1, 68.7, 99.8, 108.7, 131.4, 138.8, 143.3,

169.3 and 169.6 ppm EXAMPLE 41

1- (3 Furyl)-1-(4-trifluoromethyl-5-thi az8fyl)ethanol Mp. 84-85[err]C.

[err]H Nmr (CDCl[err]) 1.95 (3H, s), 3.15 (1H, s), 6.27 (1H m, 7.32 (2H

m and 8.56 (1H, s) ppm 43

EXAMPLE 42 1-Cycl opropyl-1-(3-furyl) yl - 5-oxazol yl ) nethanol M p.
#@%&HEEQ

85-86[err] C.
129.9, 131.5,
EXAMPLE 43 2,
M p. 163-164[
111.0, 128.6,

[err] C NnT (CIXJ [err])
R, 4Difeti Ay Y~

12.5, 20.4, 70.3, 109. 3,
§ AR HOAN
4 dlnethyl 5-oxazolyl)-1-(3-fury “pr opanol
T (cDCl [err]) 13.2, 13.8, 25.3, 40.2, 78.2,
£62 Mnr 1(GPCA ;)1 448 &5, 139, @, a34-168187pFm 110.2, 117.s,

EXAVPLE 44 1- (£23%-9) nEsaw - 513%%2013'3).13 ﬁ.iisf.uri(h& isﬂe%gg{éml propanol

[err]C Nnr

(CDCl[err]) 1

129. 5, 132.0,

139.6, 142.8, 148.0 and 158. 9 ppm

10

15

20

25

30

35

EXANPLE 56
1-(1-Methyl-3-pyrrolyl)-1-(4-methyl-5-thiazolvl)ethene
3¢ mmr (cpcly) 16.1, 36.2, 106.6, 112.7, 121.2, 122.7,
125.1, 131.9, 133.6, 149.8 and 149.9 ppm.

EXAMPLE 57

1‘(2.4—Dimethx1-5-oxazolzll-1-(3-fur11)-z-methxl-l-
propene Hydrochloride :
M.p. 125-126°C.

3¢ mmr (cpcl;) 9.2, 13.4, 22.6, 23.1, 111.0, 112.1,
122.0, 125.4, 141.3, 143.4, 145.0, 149.4 and 162.4 ppm.

EXAMPLE 58

2-Furyl)-1-(1,3,5-trimethyl-4-pyragolyl)ethanol
4-Bromo-1,3,5~-trimethylpyrazole was converted into the
corresponding 4-lithio compound which was then reacted in
situ with 2-acetylfuran.
M.p. 102-105°C.
Found: C, 65.1; H, 7.4; N, 12.5. C,,H,(N,0,
requires C, 65.4; H, 7.3; N, 12.7%

EXAMPLE 59
1-(2,4-Dimethyl-5-0oxagolyl)=-1-(3-furyl)=-2,2,2-
trifluorocethanol
Tetrabutylammonium fluoride (250mg) was added to a
stirred solution of 2,4-dimethyl-5-oxazolyl 3-furyl
ketone (1.7g) and (trifluoromethyl)trimethylsilane (1.9g)
in dry tetrahydrofuran (30ml) at -10°C. The mixture was
allowed to warm to room temperature. After 45 minutes 6M
hydrochloric acid (30ml) was added. After 1 hour the

This Sheet Has Been Replaced

L



EXAMPLE 45 1-

Exampl e 2 and

(3-Furyl)-1-(4-nethyl-2-oxazolyl)-2,2,2- trifluoroethanol

[err]H Nmv (CDCl[err]) 2.18 (3H, s), 6.16 (1H s) and 6.67, 7.42, 7.46 and
7.68 (each 1H, m ppm EXAMPLE 46 1-
(4- Met hyl - 2- oxazol yl ) - 1- (3-t hi enyl ) et ham®T Fol | owi ng t he generat net hod of

usi ng 2- acetyl -4-nethyl oxazole, the title conmpound was

obt ai ned. [err]C Nmr (CDCl[err]) 11.4, 28.5, 71.7, 120.8, 125.7, 126.1,

134.8, 136. 3,
EXAMPLE 47

n-Butyllithiu
dropwi se to a
equi val ent) i

146.1 and 166. pm 4
mi_xte:zassﬁgoba#aﬁqu by (t&tenef‘ﬂg!‘isntﬂ# SAhunatad, agweous
BoadunM MY | adidonate 1aQQUI tHeant )axtra‘&%dadq&lh

ignfes m%&e " e paiexiay SR CShRed Ye e

of dry

nitrogen. Aft &y tmlm reliromatdgaphy bandof my(sj:adq.uﬂsm:liemt) firondi et hyl

et her was add
terrperature a

tﬁg,t eI;:our the m xture was allowed to warmto r
then

n quenched by the addition of saturated aqu

oom
eous

sodi um hydr og&hrPeadi@Srd30. «5°C.\\ork up in the normal fashion and col um,

chr omat ogr aphy on silica gel then afforded the title conmpound.
139-140[err] C, Found: 64.65. H_ 5.0, N, 5. err]Herr]NJ e
requires C, GIW‘HC'sz"ﬁ' §'4‘? - 7; N'Fﬁl’?bw ﬁyfﬂo@%@meral nmet hod

Exanpl e 47 an
10

15

20

25

30

35

dtequires lo; 50.6; H, 3.9; N, 5.4%

EXAMPLE 60
1-(2,4~-Dimethyl-S-thiagolyl)-i~(1-methyl=-2-
pyrrolyl)ethanol .
n-Butyllithium (2.5M solution in hexanes, 20ml) in dry
diethyl ether was cooled to -70°C under dry nitrogen and
TMEDA (5.8g) was added. After 5 minutes, 1-methylpyrréie
(5.49) in diethyl ether was added dropwise. After a
further 15 minutes, S~acetyl-2,4-dimethylthiazole (4.5ml)
was added dropwise. After 30 minutes the mixture was
allowed to warm to room temperature and was then worked
up in the usual fashion.

M.p. 194-197°C (dec.).
3¢ smr (cpcl;) 14.4, 18.8, 31.6, 35.5, 70.7, 106.1,
108.0, 124.7, 135.0, 137.5, 145.7 and 162.5 ppn.

hienzl)ethano
n-Butyllithium (2.5M solution in hexanes, 75mmoles) was.
added to a stirred solution of 5-(2-hydroxyethyl)-4-
methylthiagole (35 mmoles) in dry tetrahydrofuran (80ml)
at -70°C under an atmosphere of dry nitrogen. After 30
minutes, 3-acetylthiophene (38 mmoles) in ary
tetrahydrofuran (10ml) was added dfopwise. After 1 hour
the mixture was allowed to warm to room temperature and
was then stirred overnight. The normal work-up followed
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appropriate ketone, the conpounds of Exanples 48 to 50 wer e prepared.
EXAMPLE 48 1- (5-Methyl-2-furyl)-1-(4-nmethyl-5-thiazol yl)ethanol M p.
120- 123[err] C. [err]C Nmr (CDCl[err]) 3.4, 15.8, 28.5, 70.3, 106. 2,
107.5,  138.3, 147.9, 149.3, 152.3 and 455 0 ppm

EXAMPLE 49 1-(1- thhyl 3-pyrrolyl)-1-(4-nethyl -5-thiazol yl) et hanol

Mp. 116-117[err]C. [err]C Nnr (CDCl[err]) 16.2, 30.2, 36.4, 70.9, 106.5,
119. 2, 122. n

EXAVPLE 50 93 SORRER %ﬁg Aprcfirghf St FETEIS SAtle S sing
4-chl oro- 1- (2”@?reﬁ§?f1§9 Gt anone. 45
[err]H Nnr (CDCl [err]) 2 0-2.16 (2H, , 2.33 (3H, s), 2.5-2.62 and

2.68-2.8 (eachslH H, 24 ( and 8. 57
(1H, s) ppm é PP?WI ?’ﬁ‘é% r}é{%’ gtqu'n I_%?% é%l’t’ %4636 J’ﬁ"rfg"t he
appropri &t e aﬂ@ﬁhdb,1ﬂﬂe4qo¢paund5148 Bxal$9 e€ &ndt17%534 vepm. pr epar ed.
EXAMPLE 51 1-(2, 4-Dinethyl-5-oxazolyl)-1-(3-furyl)ethyl Ethyl Ether [err]C

Nnt (CDO [err]) 12.4, 13.8, 15.5, 25.4, 58. 6 72 9, 109.3, 129.5, 132.4,
139.5, 143.0, 146.9 and 158.9 ppm EXAMPLE 6

thienyl)ethanol

10 The product from Example 61 was treated at room
temperature with acetyl chloride in dichloromethane in
the presence of triethylamine.

13¢ Nmr (cDC1;) 14.9, 20.9, 26.0, 30.7, 64.0, 74.4, 121.1,
15  126.0, 126.1, 127.5, 147.5, 148.6, 170.7 and 173.7 ppm.

Found: C, 54.1; H, 5.6; N, 4.45. C,H;,NO.8,
requires C, 54.0; H, 5.5; N, 4.5%

20 EXAMPLE 63
1-(4-Bromo=3-f 1)=1~-(2,4-dimethyl-S-oxazolyl)ethanol
Following the general method of Example 1a but using 5-
acetyl-2,4-dimethyloxagzole and 4-bromo-3-lithiofuran
(Liebigs Ann. Chem., 1986, 625-637), the title compound
25 was prepared.: '
M.p. 124-125°C.
3¢ mmr (cpci;) 12.3, 13.7, 27.6, 6€8.5, 99.0, 129.9,
132.0, 140.4, 142.7, 146.9 and 159.0 ppm.

30

thienyl)ethanol
The title compound was prepared by following the general
method of Example 36 but using 3-acetylthiophene and 5-

35 methoxymethyl-4-methylthiazole.
M.p. 71-73°C.
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EXAMPLE 52 1-(2-Thiazolyl)-1-(2-thienyl)ethyl Methyl Ether [err]C Nnr
(CDC [err]) 25.3, 51.3, 79.8, 119.5, 125.5, 125.7, 126.5, 142.3, 147.8 and
176.2 ppm EXAMPLE 53

1- (4- Met hyl -5-thi azol yl )-1-(2-thienyl ) et4®| Methyl Ether Mp. 49-50[err]C
Found: C, 55.1; H 5.2; N, 5.8 ({err]Herr]NOS[err] requires C, 55.2; H,
5.5; N, 5.85% The conpounds of Exanple 54 to 57 were prepared by acid-

cat al ysed deh | 0 c spanding r al c hols u5|n

net hodol ogy a#j 5'5‘5 &gmffét 8%ibyg‘3’ {l gé#rb g}é" g tg 1.1,
EXAMPLE 54 11¢8,8,Daestbyl ua;soxmmg;)us(s andetfgfs;etmme M p.
35-36[err]C. Found: C, 64.5; H 5.4; N, 6.7. (err]Herr]NOCS ‘requires C,
64.4; H 5.4, N, 6.8% 46 EXAMPLE 55 1-
(2, 4-Dinethyl-5-thiazolyl)-1-(1-netB¥AMBLE 6%yrrolyl)ethene [err]C Nnr

(1 %04[6551)815-§zi&8 Q-g§4fﬁxxi§}115:_(41:191:31115-7@5::“1&?%&;#1- 7, 132.0,

56
1- (1- Met hyl - 3?~r5§PrEPW}S)IH‘MﬁBPﬁWlsSrﬂ?a%W’r39%%%% (ag)]C Mas .
(CDA [err]) lguspen@ed id(Serzend A4m1)L21TEiméCRyYsilylazide (822 ul)

was added followed by boromtrifluoride diethyletherate
(770 pl). The mixture was stirred overnight at room

10 temperature, then poured into water and extracted to give
the title compound.

3¢ Nmr (cDcl;) 12.4, 25.9, 59.9, 108.8, 127.4, 132.5,
139.6, 143.9, 146.1 and 149.0 ppm.
15
EXAMPLE 66
1-(3-Furyl)-1-(4-methyl-S5~oxagolyl)ethylamine
The product from Example 65 in ethanol was hydrogenated
in the presence of 10% palladium-on-charcoal to give the
20 title compound.
M.p. 82.5-83.5°C.

13¢ §mr (cpcl;) 12.7, 29.9, 50.5, 109.0, 129.5, 132.4,
138.4, 143.3, 148.0 and 150.6 ppm.
25
EXAMPLE 67
i1-pzjdo~1-(2~thiazolyl)-1-(3-thienyl)ethane
The title compound was obtained starting from 1-(2-
thiagolyl)-1-(3-thienyl)ethanol and following the general
30 method of Example 6S5.

3¢ Nmr (cpCl;) 26.8, 66.2, 119.8, 122.4, 126.0, 126.6,
143.0, 143.2 and 173.4 ppn.

35
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125.1, 131.9, 133.6, 149.8 and 149.9 ppm EXAMPLE
57 1- (2, 4- D net hyl - 5-oxazol yl)-1-(3-furyl)-2-nethyl -1- pr opene

Hydr ochl ori de M p. 125-126[err]C. [err]C Nmr (CDCl[err]) 9.2, 13.4,
22.6, 23.1, 111.0, 112.1, 122.0, 125.4%0141.3, 143.4, 145.0, 149.4 and
162. 4 ppm EXAMPLE 58

1-(2-Furyl)-1-(1, 3,5-trinethyl -4-pyrazol yl ) et hano

4-Brono- 1, 3,5-tri net hyl pyrazol e was converted into the correspondi ng
4-1ithio compound which was then r caBEDUPER 685 with 2-acetyl furan.
Mp. 102-105[ @ (2Thiazeayd) -G~ (85thiekiyl)ethylamifieS.

Cerr]H err] Nger err equlir ' ; 7. 3, 2. 1%

EXAVPLE 59 &‘-‘é’!"%ﬁ"n%ﬁh;*IF‘?gPﬁ%g‘i‘égy’F%ﬁ%ulr"y|§)"- yf’z%&- ample 66
trifluoroet hagave the rtditley lcamponinds f| uori de (250ny) was added to a
stirred gplution of 2,4-dinethyl-5-oxazolyl 3-furyl ketone (1..7g) and
(triquoronethl)trinethylsilane (1.99) in dry tetrahydrofuran (30m) at
-10[err] C. The @ Xmgr SCRLL3) 3U-Buelt-dmdiB o riZfnIciRS Burt26Mier 45

m nutes 6M  hydr.aghliye.a agad 1763 myas added. After 1 hour the
47 m xture was basified by the addition of saturated aqueous sodi um

hydr ogen carbonate and then extracted with dichl oronethane. The materi al
t hus obtained was purified by fl ash ExaMPiBog®aphy and recrystallisation

fromdigyl gl0es. MBiuéeenyP-8kbhGo1y1)~1-(3-furyi)-2,2,2-
trgfluoroethy;amine
1-(2,4-Dimethyl-5-oxazolyl)~-1-(3-furyl)-2,2,2~-
trifluoroethanol (160mg) was suspended in benzene (2ml)
at room temperature. Diphenylphosphoryl azide (156ul)
15 was added, followed by 1,8-diagabicyclo [5.4.0] undec-7-
ene (1i2ul). The mixture was stirred for 20 hours and
wvas then diluted with ethyl acetate and water. Work-up
in the usual fashion then gave 1-azido—1-(2,4—dtmethyi-$-
oxagzolyl)-1-(3-furyl)-2,2,2-trifluoroethane. Reduction
20 of this azide using the method of Example 66 then gave
the title compound.

3¢ mmr (cpci,) 12.4, 13.8, 58.0, (q, J 30Hz), 109.9,
122.8, 125.7, (q, J 286Hz), 135.0, 141.0, 141.3, 143.4
25 and 159.8 ppm.

EXAMPLE 70
N-[1-(1-(3~-Furyl)=-i-(4-methyl-5~-oxagolyl)ethyl) jacetamide
The product from Example 66 was treated with acetyl
30 chloride in the presence of triethylamine to give the
title compound.

3¢ Nmr (cpcl;) 12.6, 23.8, 25.6, 52.5, 108.9, 129.4,
130.8, 139.5, 143.6, 147.1 148.0 and 168.9 ppm.
35
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Found: C, 50.45; H 3.7; N, 5.3. C[err]H[err]F[err]hKIerr] requires C,

50.6; H 3.9; N 5:4% EXAMPLE 60

1- (2, 4-Di net hyl -5-thi azol yl)-1-(1- et hyl g- pyrrol yl)ethanol n- Butylllthlum
(2.5M sol ution in‘ hexanes, 20m ) in dry alethyl ether was cooled to
=70[err] C under dry nitrogen and TMEDA (5.8g) was added. After 5 m nutes,
1-met hyl pyrrole (5.4g) in diethyl ether was added dropw se. After a
further 15 m nutes, 5-acetyl -2, 4-ghiaikoy (Exxfales (4. 511 ) was added

dr opwi se. After 30 minutes the mxture was allowed to warmto room
tenperature and was then worked up in the usual fashion. Mp. 194-197[err]C

(dec.). [err] @Nnroa@w ekinpied, iﬂﬂlﬁ:ra'th 6uisibie Flarnaddifeicall08. 0
124.7, 135.0, 137. EXAMPLE

511 (5 o by TRERRA LS Smllusf i she pethofof, khe inventinn:

n-Butyl |18 hi um (2. 5NIsqut|on I n hexanes, 75mmmol es) was added to a stirred

sol ution of 5-4.2- tyl Imdds hylthiazole (35 nmmol es) in dry
t et r ahydr of ur - nder an at nosphere of dry nitrogen.
After 30 mi nutGempound ok iExanmpldiene W nmmoles) in  dry

t et rahydr of ur apadtidd ) Was added dropwi sepggifter 1 hour the m xture was
allowed to warm to room tenperat ure and was thensﬂérred overni ght. The
nor mal wor k- u ¥ifralline cellulose 48 by col um

chr orratagraphypdm:lmmrmméﬂe conpoursy M p. 127-129[err]C.
Magnesium stearate 29

The compound of Example 5, lactose, cellulose and
polyvinylpyrrolidone are sieved and blended. .. The

15 magnesium stearate is sieved and then blended into the
above mixture. Compression using suitable punches then
yields 1000 tablets each containing 10mg of the active
ingredient. If desired, the obtained tablets can then be
film coated.

20
Composition 2 - Tablets
Compound of Example 46 50g
Lactose 80g
Microcrystalline cellulose 20g
25 Potato starch 409
Polyvinylpyrrolidone 8g
Magnesium stearate 2g

The compound of Example 46, lactose, cellulose and part
30 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
35 the active ingredient.
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[err]C Nt (d[err]-DvsO) 15.7, 30.3, 30.8, 62.1, 74.5, 120.9, 126.4, 127.4,
129.0, 148.0, 149.6 and 175.4 ppm EXAMPLE 62

1- (5-(2- Acet oxyet hyl ) - 4-net hyl - 2-t hi azol yl )-1-(3- thienyl)ethanol The
product from Exanple 61 was treated at r®dmtenperature with acetyl
ehloride in dichloronethane in the presence of triethylam ne. [err]C Nnr
(CDCl[err]) 14.9, 20.9, 26.0, 30.7, 64.0, 74.4, 121.1, 126.0, 126.1, 127.5,
147.5, 148.6, 170 7 and 173 7 oonll Found: C, 54.1; H, 5.6; N, 4.45.

d err] H er r ] NEoEPoBdtaom 3, x,CAPS Wles 54.0; H 5.5 N 4.5%

EXAMPLE 63 1-@@&@' !ﬂﬁhbiﬁ-@& 4- di ryoolgy| - 5- oxazol yl ) et hanol Fol | ow ng
t he general hod of | e Iagg ut u5|nge% acetyl - 2, 4-di net hyl oxazol e
and 4- br ono- fﬁq gs Ann em, 1986, 625-637), the title

conpound was Magnesdam quar§z¢-125[err]c Zpbrr]c Nnr (CDCl[err]) 12.3,
13.7, 27g§ 68.5, 99.0, 129.9, 132.0, 140.4, 142.7, 146.9 and 159.0 ppm
4 1-

EXANPLE t hoxynet hyl nmet hyl - 2- thlazol I) 1- (3- thienyl)ethanol
The title co%&hﬁuFQﬂEp$# pﬁfe&xﬁypﬁmI%iM#EFtﬁEzgéﬁéF&P ﬁBthUXGVGGkaane

36 but using Pplunded t Bogetrer AN Sthékt Nubrivalted 4with hehehi ggevea M p.
/1-73[err] C magnesium stearate. The blend is used to £ill 1000 hard
gelatine capsules of a suitable size. Each capsule
10 contains 100mg of the active ingredient.

Composition 4 ~ Injection Formulation

Compound of Example 66 0.5 to 10g

Polyethoxylated castor oil i1sg
15 Water for injection ad 1009

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 -

20 compound 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
25 appropriate size bottles and sealed. The formulation is
sterilised by heating in an autoclave. Alternatively,
the solution may be sterilised by filtration and filled
into sterile bottles under aseptic conditionms. The
solution may be packed under a nitrogen blanket.

30
Composition 5§ - Injection Formulation
Compound of Example § 0.5 to 10g
Polyethoxylated castor oil 159
Propylene glycol 209

35 Polyoxyethylene-polyoxypropylene
block copolymer (Pluronic F68) 109

ThsShwﬂ%sBumR.lmxd



[err]C Nm (CDCl[err]) 15.1, 30.7, 57.9, 65.9, 74.4, 121.1, 125.9,
126.0, 128.5, 147.3, 149.5 and 175.4 ppm EXAMPLE
65 1-Azido-1-(3-fury|)-1-(4-nethy|-5-oxa%$IyI) et hane

1- (3-Furyl)-1-(4-met hyl - 5- oxazol yl ) et han (19) was suspended in
benzene (4m ). Trinethylsilylazide (822 [err]l) was added fol |l owed by
borontrifluoride diethyletherate (770 [err]l). The m xture was stirred
over ni ght at t e hen pouggd into and extracted to give
the title congggn £od &ﬁ&?éﬁ&o& (CDCI[é?r]) 12. M?B§§.9, 59.9, 108.8,

127.4, 132.5, 139.'6, 143 9, 146.1 and 149.0 ppm

EXAVPLE 66 1- Thé- ( VinvewEfow ! ¥s ) 84884 28RN d from
Exanple 65 in_e dkdp?&enié?ef&?(n t he presg%cgbo W L

pal | adi um on- Eﬁ’é 339%;& cCREEOr9il, PTAPYISRE FLEcOd amA Plwgianid C.

[err] C N&r (CBEBLerThe mPxtur@id gently hbated, uaf9l5a dfsar soiifetbn 143 3.
148. 0 and 150

1- Azi do-1- ( 2- i Q%]P}F)"-"I- (TR SRMuEAORAE ﬂ%‘é’%’ﬁ?ﬁc%aﬁﬂf&% Pt ai ned
starting fronAD (autodlayvel ylor 1-altermadively,haky dhe f grovdsiy oE
general met ho@iﬁi:rﬁ’éi%yée 63 %oéc?éﬂ%%ﬂ @@Qpiﬁ.gr "dondfidh $3 Znds O &

122.4, 126.0, 126.6
obtained, which is suitable for dilution with sterile

10 water in order to form a composition suitable for
parenteral administration.

Composition 6 - Injection Formulation

Compound of Example 59 0.5 to 10g
15 Hydroxypropyl-B8-cyclodextrin ' - 109
Water for injection ad 100g

Water for injection is added to a mixture of the compound
of the invention and hydroxypropyl-8-cyclodextrin. The
20 mixture is gently stirred until a clear solution is
obtained. The solution is filled into bottles which are
then sealed and sterilised by heating in an autoclave or
alternatively, by the process of filtration. '

e

Been Replaced
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50 EXAMPLE 68

1-(2-Thiazolyl)-1-(3-thienyl)ethyl am ne Reducti on _of Lhe,produebﬂiemm'
Exanpl e 67 as in Exanple 66 gave the title conmpound Lﬁk%PT
(CDCl[err]) 31.6, 57.4, 118.8, 120.3, 585.8, 126.0,

179.7 ppm EXAMPLE 69 m‘l

1- (2, 4-Di net hyl - 5- oxazol yl )-1-(3-furyl)-2, 2, 2- trifl

1- (2, 4- Di net hyl - 5-oxazol yl ) - 1- ( 3- f ur yICLBAIMS, 2- trifluoroethano

(160ng) was suspended in benzene (2m) roon1tenperature

.Di phenyl phosphor, azide (156[err]l dde ollomed by

1, 8- di azabi cytd dy[ éuﬂﬂi? t&e 9§§ﬁ¥Milf%F@W3 ) The mixture was
stirred for 20 hours and was then diluted with ethyI acetate and

wat er . rk-up in the usual fashion then gave

1- azi do-"1- (2, 4-di met hyl -

oxazol yl)-1-(3-furyl)-2, 2 2 Q | uor oet hane. uctlon of this azide
usi ng the nmethod of Exanp gaAe Ztitl e @Onmpound. .
[err]C Nnv (CDO [err]) 12. 4\ 13¥8, 58.0, (q, OHz) 109. 9, 122. 8,

125.7, (g, J 286Hz), 135.0, T41.0, 141.3, 143.4 and 159.8 ppm
EXANPLE 70 N-[1-(1-(3-Furyl)-1-(4-nmethyl-5-oxazolyl)ethyl)]acetam de
The prdﬂyct from Exanple 66 was treated with acetyl chloride in the
presence” of triethylam ne to give the title conpound. [err]C Nnr
(CDO [err]) wheXeir8. B i®2045 8586, AOWN,; 129.4, 130. 8, 139.5,
143.6, 147.1 148.0 and 168.9 ppm

¥;, ¥, ¥3, Y, independently are N or CR,;
15 %2 is 0, 8, Se, NR, or C = N;

R, is one or more groups selected from H, lowersiikyi@
lower acyl, halogen, lower alkoxy or CF; or R, and the

20 ring [ >Z together represent a fused benzo ring

optionally further substituted;

R, is H, lower alkyl, lower alkoxy-lower alkyl, hydroxy-

25 lower alkyl, lower acyloxy-lower alkyl, aryl-lower alkyl
or CF; and when more than one R, groups are present these
may be selected independently;

WR3

7/

_ by
N and A is Q\R‘ or C=C\R¢

wherein W is O, 8, NH or N-lower alkyl,
R; is H, lower alkyl or lower acyl,
R, is lower alkyl, aryl-lower alkyl,
cyclopropyl or lower perfluoroalkyl,

35 or R; and R, together form a ring
w
::C: . wherein n is 2, 3 or 4,
(CHy)” 5

e n -
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eeotaced  PHARMACY EXAMPLES The fol | owi ng exanpl es

- IJ ust ar maceut i cal conpositions to be used in the nethod
of the \‘“ Conposition 1 - Tablets Conmpound of Exanple 5
10g 94g 5% crocrystal line cellul ose

869 Pol yvi nyI pyrrolidone Magnesi um st ear at e 20
The conpound of Exarrpl ac | ose nd '
pol yvi nyl pyrrol i done are szgeeh é(ﬂa bﬁP@ﬁﬁg are-l-ﬁe lowexyadkydn

stearate is sieved and t her aryleddwent alkilb, above m xt ure. Oorrpr essi on
usi ng suitabl n S I :ﬁ?& agh cgnt i ng 10nmg of
the active ei'l'ﬁgrg 8 %ng?c’d%%*? %é e obtail ned agiét ta t Fde
film coated. is Bﬁﬁﬁsyl angnthat ¥he ring nd of Exanplis 4ot

509 Lgct 0Sg-methyl=2- imxdazoli@? Mcro st% | ine cellul ose

209 Potato star CK Pol yvi gfpy 4 ol idone 89
Magnesi um st ear at e 29 The conpound Exanpl e 46, | actose,

cel | ul ose andgpambtricoindf‘ﬁpsiﬁr Hetners sad Padeités | ©iérbdy Whekd 0

t h | t t | £d d bl.ended th th
fe?nralcm ng E?Ergﬁh Sﬁuﬁﬂl: Rgﬂﬁﬁf ch)Irle‘(TIO?le'gé\ihﬁ ﬁg ph:,eﬁn%‘\eﬂﬁf%ﬁs]imme

stearate. Theaﬁesptabig bacid iaddition sadkprcthereot gind B Ivatdd et s
each compai ni gHep@BHE ;Of the active ingredient.

and with the proviso that the following five compounds
are excluded:
1-(3-indolyl)-1-(2,5~-dimethyl-3~-pyrrolyl)ethene;

15  1-(1-methyl-2-indolyl)=-1-(i-methyl-2-pyrrolyl)ethene;
1-(1-methy1-2-indoly1)-1-(1-nethy1-2-pyrroly1)ethanol,
1-(4-pyridyl)-1-(2~-thiazolyl)ethanol;
1-(2-pyridy1)-1-(2-thiazoly1)ethancl.

20 2. A compound according to claim 1 having the general
formula (2) '

(Ry),

' R
A (2)
25
. 6 S

wherein:
30 X is O or 8;
and A, 2, R; and R, are as defined in claim 1.

3. A compound according to claim 1 having the general
formula (3) '
35

\\Il\lll I\lll\ III\I I\I\I NI




52 Conposition 3 - Capsul es Conpound of Exanple 31 100g

tonicity of the solution an e pH may b d Rid to that of naxi mum
stability and/or facilitat tion of t npound of the invention using
dilute acid or alkali or by\th diti ui tabl e(duffer salts.

Ant i oxi dants and net al chela¥|ng saCt’s may al so be i ncl uded. The sol ution
I's prepared, clarified and fillgp/in appropriate size bottles and

Pregel atinised starch 98g Magnesi um st ear ate 29 The :
conpound 8§ S the starch are sieved, blended together and then
| ubricate iHyed magnesi um sg@arate. The blend is used to fil
1000 hard | es of a suitable size. Each capsul e contains
100ng of the active ingredient. Conposition 4 - Injection Formnul ation
Compound of Exanpl e 66 - 0.5 to( g Pol yet hoxyl at ed castor oil 15¢g
Water for injection ad 100g ium chl oride nay be added to adjust the

seal ed. The formulation is sterrl/ sed WRkeating in an autocl ave.
Al ternativel yenbBgif®! ution may be sterilised by filtration and filled into

sterile bottles under aseptic conditions. The solution nmay be packed
under a nitroSeAnd| gnindependenpl¥i *AFB050X 84 ecti on Formul ati on Conpound
of Exanple 5 ¢ 1800y to | og Pol yethoxyl ated castor oil 15¢

PropyIes o1VEgh n,, n,, » %hd )/ RS"ND SREREE YRNLEAIRYLS"

4. A compound according to claim 1 having the

general formula (4)
(R2)2

” <’;4\ﬁ/@/ "

C
AN
- 20 . Rs/ R
wherein:

X and 2 independently are O or 8; _
and R;, Ry, R; and R, are as defined in claim 1.

25 5. A compound according to claim 1 being:
- 1-(3~-furyl)-i-(4-methyl~-5-oxazolyl)ethanol;
= 1-(4-methyl-5-oxazolyl)-1-(3~-thienyl)ethanol;
- 1-(3=furyl)-1-(4-methyl-5-thiazolyl)ethanol;
- 1=(2,4-dimethyl-5-oxazolyl)~-1-(3-furyl)ethanol;

30 - 1-(2,4-dimethyl-5-thiazolyl)~1-(3-furyl)ethanol;
- 1~(4-methyl-5-thiazolyl)-i-(3-thienyl)ethanol;
« 1~-(2-ethyl-4-methyl-5-oxazolyl)-1i-(3-thienyl)ethanol;
- 1-(2,5-dimethyl-4~-oxazolyl)-1-(3-furyl)ethanol;
- 1-(4-methyl-5-thiazolyl)~-1-(2-thienyl)ethanol;

35 = 1-(5-thiagzolyl)-1-(3-thienyl)ethanol;
= 1=(3-furyl)-i-(4-methyl-5-oxazolyl)ethene; _
- 1-(3-fury1)-1-(4-methy1-5-oxazoly1)-1-propeng; o

e



bl ock copol ymer{Pluronic.E68)_ . ___ | og Water for injection
ad 100g mﬁﬂ&tmm acgj the invention is added to a m xture of -

polyethoxylated opyl ene glycol and Pluronic F68. The m xture
is gently heat edﬂmug"l& !w}ﬂ solution g¢ obtained. This solution is
sterilised by he tocl ave 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 forma conposition
SU|taFIe for paraﬂuenahaaﬁﬁtnyibsabxano1y1ﬁemeSrfunylﬁethéﬂbyct|on

For mul ati on GConpqu e .5

Hydr oxypr opyl - B- cygg géfgﬁ?na ?4 geFB Qv§té ?orylketh??gﬁ ad

100g \Water ForMﬂﬁ&aﬁhisnoﬂyladded2r§h&°n7%0BFE‘B? the conpound of the

i nventi on andﬁquq%mwm?ﬁxmge&% 1jeenghgiyre is gently stirred
until a clear solution is ? ion is filled into bottles

which ar@ theT sdal @T%:‘ét‘éﬁq‘l‘?@&“ﬂ}"ﬁ(?&FFﬁglﬂl’aﬁ geR0c| ave or
alternatively, bgrifavereethanel;filtration.

- 54 - = 1-(4-methyl-2-oxazolyl)-1-(3-thienyl)ethanol;
- 1-(2,4-dimethyl-5-oxazolyl)-1-(3-furyl)-2,2,2-
trifluoroethanol;
10 = 1-(3-furyl)-i-(4-methyl-5-oxazolyl)ethylamine;
- 1-(2-thiazolyl)=-i-(3-thienyl)ethylamine;

or pharmaceutically acceptable -acid addition salts
thereof or solvates thereof. '

15
6. A process for preparing a compound according.to clainm
1 by
OR,
(I) in the case where A is C~\\
20 Ry
(a) reacting a compound of general formula (5) with an
organometallic derivative of general formula (6)
25 i ] .
Y ..
£ 3 R
' \x:Yﬂ‘\ﬁ/ Lo Z )
5 .
30 ) B
or (b) reacting a compound of general formula (7) with an
organometallic derivative of general formula (8)
35

o



CLAI M5 1. A conpound having the general formul a (:2) B

[-err] wherein: Xis Oor S Zis O S, Se ThisRhetHisBedn
Rlerr] is one or nore groups selected fromH C to

al kanoyl, halogen, Cl to 6 al koxy or CF[88r] or R[er mumm
[err] t oget her represent a benzofuran or benzothio 3

Rlerr] is H Cl to 6 alkyl, Cl1 to 6 alkoxy-Cl to 6 alkyl, hydroxy-Cl to 6
alkyl, Cl1 to 6 al kanoyl oxy-Cl to 6 alkyl, aryl-Cl to 6 alkyl or CF3 and
when nore than one R b,r] groups are present these may be sel ect ‘ed

| ndependent | y; and A" wherein Wis S, NHor RJC1 to 6 al kyl,

. h &3
R, _ g Y
(7) Y / I 3 M (8)

or (¢) reacting a compound of general formula (9) with an
10 organometallic derivative of general formula R.M

R,

y—c
g

and quenching the reaction mixture with a proton source

(R; is H) or an alkylating (R; is lower alkyl) or
20 acylating (R; is lower acyl) reagent; :

or (d) reacting a compound of general formula (9) with a
silyl derivative of general formula R SiMe,;

25 (II) in the case where R; is lower alkyl or lower acyl

the compound wherein a is ‘ and R; is H may

\R ]
4

be first obtained as above and then converted into the

30 compound wherein R; is lower alkyl or lower acyl; .
RS\\
(III) in the case where A is n”

C=—==C
by
35

(a) elimination of HWR; from a compound of formula '_(1)

D



. 55 - _Rerr] is"H Tl to 6 alkyl or Cl to 6 al kanoyl,
Rlerr] is Clhgh Replaopd - CL t0 6 al kyl, cyclopropyl or Cl to 6
per fl uor oal ky” , ' |
[err]

and R4 together forma ring

nis 2, 399 4, Rlerr] and Rerr]
i‘ndependently are H, Cl to 6 alkyl or aryl-Cl to 6 al kyl; aryl represents
phenyl , naphthyl, furyl, thienyl, pyridyl or pyrrolyl: geonetric and

optical isoners and racemates theragR,Where such isoners exist, as well as
phar maceut i cawhgredacit agl e aci ~4ddi t’i on salts thereof and sol vates

t her eof ; and with the provisd-™Nat the follow ng two conpounds are
excl uded:. 1-(4-pyridyl)-1-(2-thi achqI ) et hanol ; .
1-(2-pyridyl)-1-(2-thiazolyl)ethanol. 2. A conpound according to claiml

\?\ﬁ\éiﬂg?nF Be geger ib)f By UbEng32 compound of general formula (I;’% b & e
' substrate for a standard alkene forming reaction; or

(IV) in the case where A is /NHR3

by C
10 \R4
(a) using a compound of general formula (1) wherein A
/0R3 /RS
is c or C=—= as the substrate

g, g,

for a Ritter reaction,

15

or (b) by using a compound of general formula (1) wherein
20 A is /0H as the substrate for a Mitsunobu-type -

‘.

reaction, Ry

or (c) reaﬁting a compound of general formula (1) wherein
25 A is C/ 3 with trimethylsilylazide and a Lewis acid,
. |

R
and then r‘educing the resultant azide.

7. A compound of the general formula (5) or (9)

30 -
Y,
Vi y. Y 1
'Yl\xj("‘s\c —Re (5) ) 4 2:,‘,{3\C Z (9)
| x-Y4 I
O
35 o

* [4 L M s *



X and Z independently are Oor S; Ws O or NH; and Rlerr],
Rlerr], Rerr] and Rerr}l -are-as defined in claim1. 3. A conpound

“accor di ng tope ﬁé@ﬁ’k fedghe general fornmula (4) [err]

wherein: X an ly are O or § and Rlerr], Rerr], Rerr] and
R err] are as m%l m 1. R conpound accord| ng to claim1
being: - 1-(3 thyI-5-oxazonI)ethanoI -

1- (4- et hyl - 5- oxazol yI) 1- (3-thienyl)ethanol; -

1-(3-furyl)-1-(4-met hyl -5-thiazol yl)et hanol ; -

2, 4-di net hyl - 5- oxazol yl ) - 1- (3-furyl)ethanol; -
4- di net (hexeimiXAis ) -8 913865 y| ) et hanol ; -

met hyl - 5- t hi azolw )isld-irtfu-QWe&ehht |or c-CF;;
-et hyl - 4 met hyl - X’;HZ()l'yl ) 1-(3-thi enyl ) et hanol ;
I

2,

4-

2

2, 5- di met hyl - 4- oxa M- (3-furyl)ethanol ; -

4- metsyl - 5-t hi azol ¢ighde (Qs tdx afyylipeCRgnahd the acyl group is
5-
3-

]En'r;‘lz;ﬂ yl %41m(3§hy¥%§&(y)xazo$qf@eﬁ1fhar of these positions;
R, is C, to C; alkyl or perfluoroalkyl;
and R;, R, and Z are as defined above
with the provisos that when X is O, the acyl group is not
10 attached to ¥; and that the following four compounds are
excluded:
ethyl 4-thiazolyl ketone;
tert-butyl S5-thiagolyl ketone;
tert-butyl 5-oxagzolyl ketone; _
15 tert-butyl 4-~tert-butyl-2-methyl-5-oxazolyl ketone.

1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(

8. A pharmaceutical formulation containing a compound
having the general formula (1)

20 Ry
//Yr_\_r“, A M ()
Y{
\X/Y‘ _ w
25 wherein: X is O, 8, Se, or NR,;

¥y, ¥p, ¥3, ¥; independently are N or CR,;

2 is 0, B, Be, NR, or C = N;

30
R, is one or more groups selected from H, lower alkyl,
lower acyl, halogen, lower alkoxy or CF; or R; and the
ring z"': together represent a fused benzo ring

35 @ )

optionally further substituted;

N




(3-furyl, Iﬂ@ﬁ ﬁm&mazolyl) 1- propene; -
2, 4- di et &Q*q, 1 (3- furyl)ethene -

2- furyl) 1- azol yl) et ha 3t
7 - - (2-thieny|? hanol ; -

1-
-(
-(
5
-(2- thlazolyl) 1-(3- th[enyl)ethanol; -
-(3-furyl)-1-(4-nmethyl - 2-oxazol yl )-2,2,2-trifluoroethanol; -
-(
-(
-(

4- et hyl | | =

e dl it % W) el i}@ﬁ?éﬁ&ﬂ RoFY-10¥pr alky), hydroxy-
3-furyl) - 1lqueralikyl 5 kowem ad 1owercalkyl, aryl-lower alkyl

1- (2-thi azol y4p éré%ﬁd"bﬁ%' hs&hyhﬁahnene norg:wwsrr&eeumagw eﬁggpt abl e

acid addition salt% thereof sol vat es t her eof 5. A process
preparing a cHMHRR d’%k%ﬁﬁ?ﬂréPQQP?HQﬁ B34y (1) in the case where Ais
[err] 5 (a) reacting QVR ynpound of - geneHﬂRjornula (5) [er]r

with an orgaqgg§t£1£éc da\lvatlveoﬂf geneCaﬂ;\ornula (6)

el el ol |—\|—\'

wherein W is 0, 8, NH or N-lower alkyl,
R, is H, lower alkyl or lower acyl,
10 R, is lower alkyl, aryl-lower alkyl,
cyclopropyl or lower perfluoroalkyl,
or R; and R, together form a ring

W

N~ )
/,C\ . wherein n is 2, 3 or 4,

15 7 Ny,

Rg and R6 independently are H, lower alkyl,
or aryl-lower alkyl;
with the proviso that at least one of X, Y,, ¥,, ¥, or Y,
is nitrogen and that the ring /2‘Y5
Y

20 N, Y,
x/

is not 1-methyl-2-imidazolyl;

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

acceptable acid addition salts thereof and solvates

thereof,

as active ingredient and a pharmaceutically acceptable
30 carrier.

9. A compound having the general formula (1)

. Z‘Yg - (1\)|
3° Y X A NEZ/
x/ 4




M (6) - 58 -
Wherein Mrepresents Li or M- hal ogen; or (b) reacting a conpound
‘general fornula (7) _ ferr}—
organonetal l'ic derivative of general fol@ula (8) [ er Fhis Sheet

derivative of general fornula Rerr]M

c
reacting a compound of general fornula (9) with an organ n‘ﬁimi“”"

10

15

20

25

30

35

~ is not l1-methyl-2-imidazolyl;

wherein: X is O, 8, Se, or NR;;
¥Y;, ¥, ¥3, ¥, independently are N or CR,;
%Z is 0, 8, Se, NR, or C = N;

R, is one or more groups selected from H, lower alkyl,
lower acyl, halogen, lower alkoxy or CF; or R, and the

ring l 7Z together represent a fused benzo ring

optionally further substituted;

R, is H, lower alkyl, lower alkoxy-lower alkylg'ﬁy&ioxy-
lower alkyl, lower acyloxy-lower alkyl, aryl-lower alkyl
or CF; and when more than one R, groups are present'these
may be selected independently;

]
and A is civ Rs or C=C\
Ry Rg
wherein W is O, 8, NH or N-lower alkyl,
R; is H, lower alkyl or lower acyl,
R, is lower alkyl, aryl-lower alkyl,
cyclopropyl or lower perfluoroalkyl,
or R; and R, together form a ring

~ )N '
’,C\ ’ wherein n is 2, 3 or 4,
(CHYY

R; and R; independently are n, lower alkyl,
or aryl-lower alkyl;
with the proviso that at least one of X, Y¥,, ¥,, ¥; or ¥,
is nitrogen and that the ring }2~Y3

|

geometric and optical isomers and racemates thereof where

O

of
- wi-th an

Refifebd




and quenching the reaction mxture with a pﬁmk@ﬂxﬁ@uhﬁﬁ .gar] s H)

al kanoyl )

or an

alkylating (Rlerr] is Cl1 to 6 alkyl) or alkan is Clto 6
r eagent ; or (d) reacting a conpouﬁ HHIH ormJI a (9) wth

a silyl

--59

t he conpound

[err]

by
[err]

- (1)

5

10

15

20

25

30

35 -

derivative of general fornul a ®4si ve3t

in the case where Rerr] is Cl1 to 6 alkyl or Ci to 6 al kanoyl

%G%e %dné? be®FiFEt oBPai M s A%y PhATRacenticaddy: t od
into the corrpegﬂephnblel nadHl | additions antys othexeod armi kavdyates (!!1)

in the case WpRepebds), S
(a) ellnlnatlon of HWR3 from a conpound of fornmula (2) wherein Ais

for use in therapy.

10. A compound as defined in claim 9 for use as an agent
for the treatment of acute and chronic neuropsychiatric
disorders characterised by progressive processes that
sooner or later 1lead to neuronal cell death and
dysfunction.

11. A compound as defined in claim 10 for the treatment
of stroke; cerebral ischaemia; dysfunctions resulting
from brain and/or spinal trauma; hypoxia and anoxia;
multi-infarct dementia; AIDS dementia; neurodegénerdtivo
diseases; brain dysfunction in comnection with'su:gérj;'
and CN8 dysfunctions as a result of exposure to
neurotoxins or radiation.

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

R;

wherein: X is 0, 8, Se, or NR,;
Yy, ¥, ¥3, Y, independently are N or CR,;
Z2 is 0o, 8, 8e, NR, or C = N;

R, is one or more groups selected from H, lower alkyl,
lower acyl, halogen, lower alkoxy or CF; or R; and the

A

[err]




or (b) by using a conmpound of general fornmula (9) as the. substrate tQL“a___

standard al kene form ng reaction; or (v in the- cas

Terr] by (a) using a conpound of general fornula (

- 60 - [err] as the substrate fgq a Ritter reaction, 'HH "
using a conpound of general fornula (2) wherein Ais

[err] as the substrate for a Mtsunobu-type reaction, or (c) reacting
a conmpound of general _fornula (2) wherein Ais '

OR3 ring E::>z together represent a fused benzo ring

optionally further substituted;

R, is H, lower alkyl, lower alkoxy-lower alkyl, hydroxy-
lower alkyl, lower acyloxy-lower alkyl, aryl-lower alkyl
or CF; and when more than one R, groups are present these
may be selected independently;

10 WR ARs
3

and a is X or C=C\R

ck\k4 s

wherein W is 0, 8, NH or N-lower alkyl,
R; is H, lower alkyl or lower acyl,
15 R, is lower alkyl, aryl-lower alkyl,
cyclopropyl or lower perfluoroalkyl,
or 33 and R, together form a ring :'

~N )N

C > wherein n is 2, 3 or 4,
/
20 \(Cﬂz)n

R; and Rslindependently are H, lower alkyl,
or aryl~-lower alkyl;
with the proviso that at least one of X, Y,, ¥Y,, Y3 or Y,
is nitrogen and that the ring
2‘Y3
25 'y/

is not i-methyl-2-imidazolyl;

geometric and optical isomers and racemates thereof where
30 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 acute and chronic neuropsychiatric disorders

characterised by progressive processes that sooner or
35  later lead to neuronal cell death and dysfunction.

13. The use according to claim 12 for the manufacture of

N



with trinmethylsilylazide and a Lewi s acid, mlsheétlnﬁsﬂaememphc t he resul tant .

azi de. 6. A conpound of the general for
“R2 [err] or of the gene a)
- 61 - [err] wher ei n - 65Xis

is Oor S

Rerr] is H, Clto6a|ky| or CF3; R[err] is C[err] to derr]
erfl uoroal kyl ; err] and err fined in daim1l;
P X med:lcament foR::[ th]a treaRLm L sstro%: cerebral

ischaemia; dysfunctions resulting from brain and/or

spinal trauma; hypoxia and anoxia; multi-infarct

dementia; AIDS dementia; neurodegenerative dJdiseases;
5 brain dysfunction in connection with surgery;

and CNS dysfunctions as a result of exposure to

neurotoxins or radiation.

14. A method for the treatment of acute and chromic

10 neuropsychiatric disorders characterised by progressive
processes that sooner or later lead to neuronal cell
death and dysfunction by administering to a host in need
of such treatment a sufficient amount of a compound
having the general formula (1)

15
. R,
}/{ 4 A ‘%{
Y (1)
l\x}" w
20
wherein: X is 0, 8, S8e, or NR,;
Yy, Y3, Y3, ¥, independently are N or CR,;
25 . .
2 is 0, 8, 8e, NR, or C = N;
R, is one or more groups selected from H, lower alkyl,
lower acyl, halogen, lower alkoxy or CF; or R, and the
30 :

ring ‘ Z together represent a fused benzo ring

optionally further substituted;

35 ° R, is H, lower alkyl, lower alkoxy-lower alkyl, hydroxy-
lower alkyl, lower acyloxy-lower alkyl, aryl-lower alkyl
or CF; and when more than one R, groups are present these

* ¢ L M H *



with the proviso that when X is O the acyl group is not .attached to C4.__
7. A pharmaceutical formulation containing a conpound havi ng t he general
formula (2), according to Claiml but w thout the provi so Replaced
i ngredient and a pharmaceutically acceft able carrier. HH ' I
hhaving the genéral formula (2), according to Caim1 but WI

proviso, for use dn thera A co ound as defined in claim8 for use
as an agent fRAY e T?%%E%}ti'éﬂe chroni ¢ neuropsychiatric

di sorders characterised by progresswe processes that sooner or |ater |ead
to neuronal cell death and sfuncti on. 10. Rgconpound as- defined in
claim9 for the treat nment,0of %trok& cer el gtggchaem a; dysfunctions

resul ting frosmdriisand spi nal “trauma; hypsgi a and anoxi a;
mul ti-indarct denentia; Al Redenentia; neur odegBferati ve di seases; brain

dysfunction in cong‘kectl on with surgery; and CNS dysfunctions as a result of
exposure to iWMsi® Of B N Hx N-lower alkyl,

- 62 - 11. The use of a gorWund Jvwe RIKYl dandiower Aoyil,a (2), according
to Cdaiml but wthout thﬁocﬁ)\#ﬁ?o Mf%cture of _a nmedi canent for
the treatnment of acute an ﬁ’% &3k¥drs characteri sed
by progressive processes cﬁalopml qr lwu pm\mrmxmal cell death
and dysfaincti on. 12. Th Jplnl the manuf act ur e of
a medi c%#rent for the trea rren? ﬂﬁo‘% X cer ebr |sc gm a; dysfunctions
resulting frombrain an%orWs al trauma hypoxi a and anoxi a;

nul ti-infarct dementia; BCOS de Nfhére i Uh OL¥ 0L 168 adg Ve, di seases; Dbrain
dysfunction in connecti Cﬁ rgery; and CNS dysfunctfions as a result of

exposure to neurotoxins or radl aion.
R; and R, independently are H, lower alkyl,

15 or aryl-lower alkyl; L
with the proviso that at least one of X, Y,, ¥,, !3 or !‘
is nitrogen and that the ring |

&

20 is not i1-methyl-2-imidazolyl;
geometric and optical isomers and racemates thereof wher§
such isomers exist, as well as pharmaceutically

acceptable acid addition salts thereof and solvates
25 thereof. '
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