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Bovel 1.1-1isfheteroa1olyl>alltane derivatives and their 
use as ••uroprotective &qenta 

lield Of the %nveption 
The present invention r·a1ates to· novel heterocyclic 
compounds bavinq therapeutic activity, processes and 
intermediates for their preparation, pharaaceutical 

10 formulations containing sai4 compounds and the medicinal 
use of said compounds. 

Background of the Inventiop 
There exists a large group of acute and chronic 

15 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 ~ the 
initiation of progressive processes that sooner or later 

20 ~ead to neuronal cell death and dysfunction. Stroke, 
cerebral ischaemia, trauma or a neurodegenerative 4isease 
such as Alzheimer's 4isease or Parkinson's disease are 
all co•only occurring conditions that are associated 
with neurodegeneration of the brain and/or spinal cord. 

25 

The . ongoing search for potential treatments of 
neurodegenerative disorders has involved investigation of 
excitatory amino acid antagonists, inhibitors of lipid 
peroxidation, calcium channel antaqonists, inhibitors of 

30 specific pathways of the arachidonic acid cascade, kappa 
opioid aqonists, adenosine agonists, PAF antagonists and 
di verse other agents. At the present time there is no 
consensus of the relative importance of the role.played 
by compounds belonging to any of thes~ general classes. 

35 

In ~ paper on the reactions of 2-halothiazoles with 
ketone enolates, J.P. Wolfe and co-workers (J. org. 
Chem., 1986, 51, 118,-1188) describe ).)is (2-thiazolyl) 
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derivatives of the following formula: 

In a paper on the synthesis of 2-aroyloxazoles 
(Synthesis, 1984, 1048-1050), the following compoUnd is 
disclosed: 

HO t 
Bu 

.)LPh 

20 No pharmacological activity is associated with any of the 
above compounds. 'l'he substitution pattern of the above 

compounds places them outside the scope of the present 
invention. 

25 In patent application DB 2801794 (OS 4371734) a process 
for the preparation of ·thiazoles of. general formu'-a: 

30 

35 

is claimed. A specific example of said thiazoles is 4-

methyl-a- (4-phenyl-2-thiazolyl) ;o.2-thiazoleacetonitrile. · 

Said compounds are useful · as intermediates in the 

preparation of certain dyestuffs. No pharmacological · 

action is ascrib~4 to said compounds. The definition of 

the groups a1·ancS ll2 places these compouncSs outside the 
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scope of the present invention. 

In a paper on the synthesis of deuterium - labelled 

thiazoles, Roussel and Metzger (Bull.Soc.Chim.Fr., 1962, 

5 2075-2078) describe the isolation · and partial 

characterisation of 1,1-di(2-thiazolyl)ethanol. Ro 

pharmacological activity is associated with this 

compound. '?his compound is deleted from the scope of the 

present invention by a disclaimer in claim 1. · 

10 

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

provide structurally novel heterocyclic compounds which 

by virtue of their pharmacological profile are expected 

15 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 dysf1,lnCtion. Such disorders include stroke; 

cerebral ischaemia; dysfunctions resulting from brain 
20 and/or spinal trauma; hypoxia and anoxia, such aa from 

drowning, and including perinatal and neonatal hypoxic 

asphyxial brain damage; multi-infarct dementia; AIDS 

dementia; neurodegenerative diseases such as Alzheimer's 

disease, Parkinson's disease, Huntington's chorea, 
25 epilepsy, multiple sclerosis and amytrophic lateral 

sclerosis; brain dysfunction in connection with surgery 

involving extracorporeal circulation or in connection 
with brain surgery, including endarterectomy of the 

carotid arteries; and CNS dysfunctions as a result of 
30 exposure to neurotoxins or radiation. '?his utility is 

manifested, for example, by the ability of these 

compounds to inhibit delayed neuronal death in the gerbil 

bilateral occlusion model of iachaemia. 

3 5 The present invention relates to a compound having the 
. . 

general formula (1) 
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wherein: 
10 x1 and x2 are in4ependentlyo, s or Se; 

Y1 and Y2 are independently C or N with the proviso that 

at least one of Y1 and Y2 is N; 

Y3 aD4 Y4 are i~ependently C or. N with the proviso that 

at least one of Y3 and Y4 is H; 

15 a1 and a2 each represent one or more . groups independently 

selected frOm B, lower alkyl, lower alkoxy-lower alkyl, 

hydroXY'.~lower alkyl~ lower acyloxy-lower alkyl or cr3 ; 

20 

and A is or 

wherein w is o, ·s, NB or N-lower alkyl, 
a3 is H, lower alkyl or lower acyl, 

or n 3 is B, 

a4 is lower alkyl or ~ower perfluoroalkyl, 

25 or a3 and a4 together form a ring 

30 

35 

,w~ c, n '\..) wherein n is 2, 3 or 4, 
(CH2) n . 

Rs ancS a6 independently are Hor lower alkyl; 

geometrical and optical isomers and racemates thereof 

where such isomers exist, as well as pharmaceutically 

acceptable acid addition salts thereof and solva~es 

thereof; 

with the proviso that 1,1-di(2-thiazolyl)ethaDol is 

excluded. 
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'l'he expression •pharmaceutically acceptable acid addition 
salts• is intencled to include but is not limited.to auch 
salts as the hydrochloride, hyclrobromide, hyclroiodide, 
nitrate, hydrogen sulpb._ate, dihydrogen phosphate, 

5 ethanedisulphonate, mesylate, fumarate, maleate ancl 

succinate. 

10 

15 

20 

25 

Pref erred embodiments of this invention relate to 
cmilpounds having the general formula (2) 

(2) 

wherein: 
x1 ancl x2 are indepenclently O or S; 
ancl w, a1 , a2 , a3 &Del a4 are as previously defined above. 

More pref erred embodiments of ·this invention relate to 
compounds having the general formula (3) 

0). 

30 wherein: 
x1 ancl x2 are independently o or S; 
W is o, NH or N-lower alkyl; 
and a1, a2 , a3 and a4 are as previously defined above. 

35 Analogous compouncls .wherein x1 ancl/or x2 are Se, for 
example, 1,1-bis(2-selenazolyl)-2,2,2-trifluoroethanol 
and 1,1-bis(2-selenazolyl)ethylamine are -specifically 
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included within the acope of the invention. 

Throughout the specification and the appen4e4 claims, a 

given chemical formula · or name shall encompasli all 

5 geometrical · an4 optical isomers and racemates thereof 

where such isomers exist, as well as pbaZ"m&ceutically 

acceptable acid addition salts thereof and solvates 

thereof such as for instance hydrates. 

10 · The following definitions shall apply throughout the 

specificatiQl.'1.and the appen4e4 claims. 

Unless otherwise stateCl or indicated, the term •lower 

alkyl" denotes a straight or branched alkyl group having 

15 from 1 to 6 carbon atoms. Examples of said lower ~lkyl 

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

and hexyl. 

20 Onless otherwise stated or indicated, the term •lower 

perfluoroalkyl" denotes a straight. or hrancheCl alkyl 
group having from. 1 to 4 carbon atoms fully substituted 

by fluorine. Examples of said lower perfluoroalkyl 

groups include trifluoromethyl, pentafluoroethyl and 
25 heptafluoroia'opropyl. 

Onleils otherwise stated or indicated, the t·erm •lower 

acyl 11 denotes a straight or branched acyl group having 

from 1 to 6 carbon atoms. Examples of said lower acyl 

30 include formyl, acetyl, propionyl, iso-bu~yryl, valeryl, 

and pivaloyl. 

Unless otherwise stated or indicated, the term "hydroxy­
lower alkyl 11 .·denotes·a lower alkyl group as defined above 

35 substituted· by a hydroxy group. . Bxamples of said 

hydroxy-lower alkyl include hyc!roxymethyl, 1-hyd.roxyethyl 

and 2-hydroxl'ethyl. 
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Unleas 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 

bear• a lower acyl group as defined above. Bxamples of 

5 said lower acyloxy-lower alkyl include acetoxymethyl, 

propionyloxymethyl, 1-acetoxyethyl and 2-acetoxyethyl. 

Unless otherwise stated or indicated, the term •lower 

alkoxy• denotes a straight or branched alkoxy group 

1 o having from 1 to 6 carbon atoms. ·· Examples of said lower 

alkoxy include methoxy, ethoxy, n-propoxy, iao-propoxy, 

n-butoxy, iso.:.butoxy, sec-butoxy, t-butoxy anc1 straight­

and branched-chain pentoxy and hexoxy. 

15 Unless otherwise stated or indicated, the term "lower 

alkoxy-lower alkyl 11 denotes a lower alkyl group as 

defined above substituted by a lower alkoxy group as 

defined above. Bxamples of said lower alkoxy-lower alkyl 

include methoxymethyl, ethoxymethyl, methoxyethyl and 

20 ethoxyethyl. 

25 

30 

Among the most preferred co.Pounds of formula (1) 

according to the present invention are: 

1,1-bis(4,5-dimethyl-2-thiazolyl)ethanol; 

1,1-di(2-thiazolyl)-2,2,2-trifluoroethanol; 

and pharmaceutically acceptable acid addition salts or 

solvates thereof. 

The present invention also relates to· processes for 

preparing the com.pound having formula (1). Throughout 

the following general description of such processes it is 

to be understood that, where appropriate, suitable 

35 protecting groups will be added to, and subsequently 

removed from, the vari~s reactants and intermediates in 

a manner that will be readily understood by one skilled 



5 

WO'JS/33747 
8 

PCf /SE'JS/00604 

·.in the art of.·orsianic synthesis •. Conventional procedures 

. for using suc:h -protecting grO\lPS . ~re 4escr~bed, for 

example, ~n •Protective G~oups in Organic Synthesis•, 

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

· Said compound . ¥,herein A is 
OR c..... 3 

'R4 
maybe prepared by 

10 (a) reacting a. compQUDd of _.general formula (4) with an 

organometallic· derivative of general formula (5) 

15 (4) 

i 
! -

(5) 

20 or (b) reacting a compound of general formul~ (6) with an 

organometallic derivative of general formula (7) 

25 (6) M (7) 

30 or (c) reacting a compound of general formula (8) with an 

organometallic derivative cf general formula a4M 

(8) 

35 
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and quenching the reaction mixture with a proton aource 
(a3 · is B) or an alkylating (R3 is lower alkyl) or 
acylating (R3 is lower acyl) reagent, 

5 or (d}, particularly in cases where a4 is perf.luoroalkyl, 
reacting a compound of general formula (8) with a ailyl 
derivative of general formula R4SiMe3 • 

10. 

15 

Alternatively, the compound o·f formula (1) 

wherein A is may be first obtained as above 

and then converted into the compound wherein a3 is lower 
·· alkyl or lower acyl • 

'l'he processes (a), (b) or (c) can be achieved. for 
example, by reacting together a ketone of structure (4) 
or (6) or (8) with a preformed organometallic derivative 
(5) or (7) or R4M respectively in a.suitable anhydrous 

20 solvent such as diethylether, tetrahydrofuran or hexane 
or mixtures thereof. Said reaction should he conducted 
at a suitable temperature, normally between -100°c and 
+so0 c and preferably under an inert atmosphere, normally 
nitrogen or argon. In a specific variation, a solution 
of the ketone of struQture (4). or (6) or (8) in anhydrous 
diethylether or tetrahydrofuran is added dropwise to the 
organometallic derivative (5) or (7) or rt4M respectively 
in anhydrous diethylether or tetrahydrof uran or hexane or 
mixtures thereof at a temperature of about -so0 c to -7s0 c 

30 and under an atmosphere of nitrogen. After a suitable 
period of time the reaction mixture is allowed to warm to 
room temperature and then quenched by the addition of 
water or a lower alcohol. The required product (1) 

35 wherein.A is may then be isolated and 

purified and characterised using standard techniques. 
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10 

The process (d) can be achieved, for example, by treating 
a solution of the ketone (8) and the·a:l.lyl derivative 
a4sixe3 in a suitable -.nhY4rous solvent such as 
diethylether or tetr~rofuran with tetrabutylammonium 
fluoride. Said reaction she>Uld be · conducted at a 
suitable temperature, normally between -100°c. and +so0 c ·.·. . . •' . . ... 

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 6M hydrochloric acid. The 

required product (1) wherein A is C,....OH 
'R4 

may then be 

isolated and purified and characterised using standard 
15 techniques. 

Ketones of general formula (4) or (6) or (8) are either 
compounds which are commercially available·or. have been 
previously described. in the literature, or compoUDds 

.20 which can be prepared by the straightforward application 
of known methods. 

25 

30 

35 

Thus, the present invention also refers to some new 
intermediates of general formula (9), namely: 

(9) 

wherein: 
a1 and a 2 are as defined above; R

2 

a, ia perf luoz:ooalkyl or ~N~ 
X2 

and x1 and x2 are independently O, S or Se; 
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with the pro~lao that di(2-thiazolyl) ketone ia excluded. 

ID the organ0metallic derivatives of general formula (5) 
or (7) or a4M, M represents a metallic residue such as Li 

s or Mg-halogen. Such compounds are ·either ·commercially 
available or have been previously described in the 
literature, or can be prepared by the straightforward 
application of known methods of organometallic chemistry. 

10 Silyl derivatives of formula a4siMe3 are either 
commercially available, for example, CF3SiMe3 , or have 
been previously described in the literature or· can be 
prepared .by the straightforward app_lication of known 

methods. 

15 

20 

25 

30 

Compounds of formula (1) wherein A is 
prepared by 

may be 

(a) elimination of HWP.3 from a compound of formula (1) 

WR3 c ... 
'R4 

· wherein A ia 

or {b) by using a compound of general formula (8) as the 
sUbstrate for a standard alkene forming reaction such as 
the Wittig· reaction, the Peterson reaction or the McMurry 
reaction. 

The process (a) can be achieved, for example, by 
treatment of a solution of a compound of formula (1) 

wherein A is 
,,..WR3 c, 

R4 

in a suitable inert solvent with an acid or a base or a 
reagent such as thionyl chloride or phosphorus 

3 5 oxychloride. Said reaction should be conducted at a 
suitable temperature, normally between -20°c and the 
reflux temperature of the sol vent. In a preferred 
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variation, a s~lution of a compound of formula (1) 

wherein A is C,..OR3 
'R4 

in a solvent av.ch as : 

5 d:Lchloromethane or chloroform at o0 c tC? 1p0 c .is treated ·· 

with an acid ~uch as anhydrous hYO.rogen chloride or p­
toluenesulphon:lc acid, or with thionyl .. chloride. 'l'be 

reaction is . then allowed to . proceed at ambient 
temperature or above. The required product (1) wherein 

10 

15 

20 

25 

A is 
R 

C=C..,... 5 

'R6 
may then be isolated and purified and 

characterised using standard techniques. 

Compounds of formula (1) wherein A is 
be prepared by . 

(a) using a compound of general formula (1_) wherein 

may 

as the substrate for a 

Ritter reaction, 

or (b) by using a compound of general formula ( 1) wherein 

as the substrate for a Mitsunobu-type 

reaction, 

3 0 or ( ~) reacting a compound of general formula ( 1) wherein 

A is ,..OH c, 
R4 

with trimethylsilylazide, Me3SiN3 , in the 

presence of a Lewis acid such as boron · trifluoride 

35 diethyletherate tQ give an azide of formula (1) wherein 

A is , &nc! then reducing said azi~e using, for 



)· 

W095/33747 PCT/SE95/06'04 

13 

example, hydrogen in the presence of a palladium or 
platiniwa catalyst. 

5 Some compoun4• of general formula (1) contain an 
asymmetric. centre and can thus exi•t in enantiomeric 
forms. !'heae enantiomer• may be separated using metho4a 
tbat will be well known to one skilled in the art. Buch 
metho4a inclu4e, for example, 

10. 

( i) 4irect separation by mean.a of chiral chromatography, 
for example, by HPLC using a chiral column; 

or (ii) ·recrystallisation of the diaatereomeric salts 
15 forine4 by reac~ing the base <i> with an optically active 

aci4; 

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

20 the ·resultant 4iastereoisomeric derivatives by, for 
example, crystallisation or chromatography, followed. by 
regeneration of the compound. of formula (1). 

25 

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

,...Rs 
Some compounds of general formula ( 1) wherein A is C=C, 

R6 

30 

35 

can _exist as B and z (trana and cia) isomers. Such 
isomers may be separated using standard techniques, for 
example, cryst_alliaation or chromatography; that will be 
readily apparent to one skilled in the art. 
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Pharmacolopy 
'l'he neuroprotective properties of .. the colltpounds of 
formula (1) are exemplified by their ability to inhibit 
delayed neuronal death in the gerbil bilateral occlusion 

5 moc!el of ischaemia. 

10 

Animals used were llale Mongolian gerbils (60-80g). Drugs 
ware dissolved in isotonic saline containing 
dimetbylsulphoxide •. 

Ischaemia was induced in the gerbils by. 5 minute 
occlusion of both carotid ·. arteries following the 
procedure described by R. Gill, A.C. Poster ·and G.N. 
woodruff, J. Neuroscience. 1987, J_, 3343-3349. Body 

15 temperature was maintained at 37°c · throughout. 
Restoration of blood flow after occlusion was checked 
visually and the animals were allowed to survive for 4 
days. !'he extent of neuronal degeneration in the 
hippocampua was then assessed. 'l'he test compounds were 

20 administered (i.p.) as a single dose 60 minutes following 
occlusion. No a.dministration was made ·prior to the 
occlusion. !'he effectiveness of the compounds of formula 
(1) in decreasing damage to the CA1/cA2 · hippocampal 
neurones in gerbils following ischaemic inaul t clearly 

25 illustrates the usefulness of these compounds in 
preventing neurodegeneration. These compounds are 
therefore expected to be of value in the t~eatment of 
acute and chronic neuropsychiatric disorders 
characterised by progressive processes that sooner or 

30 later lead to ne~ronal cell death and dysfunction. 

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

35 or parenteral at a dosage level of, for example, about 
0.01 to 1000 mg/kg, preferably about 1.0 to 500 mg/kg and 
especially about s.o to 200 mg/kg and may be administered 
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on a regimen of 1 to 4 doses or treatments per day. 'l'he 
dose will · depend on the route of administration, 
pref erred routes being oral or intravenous 
adm:inistration. Xt will be appreciated that the severity 

5 of the disease, the age of the patient an4 other fac~ors 
normally . considered by the attending physician will 
influence the individual regimen and dosage most 

; 

appropriate for a particular patient. 

10 'l'he pharmaceutical formuiations comprising the compound. 
of this invention may conveniently be tablets, pills, 
capsules, syrups, powders or granules for oral 
administration; sterile parenteral solutions or 
suspensions for parenteral administration; suppositories 

15 for rectal administration; or suitable topical 
formulations. Conventional procedures for the selection 
an4 preparation of suitable pharmaceutical formulations 
are described, for example, in 11 Pharmaceuticals - 'l'he 
Science of J>osage Pora Desigzi 11

, M. B. Aulton, Churchill 
20 Livingstone, 1988. 

25 

'l'o produce phazmaceutical formulations containing a 
compound according to the present invention in the form 
of dosage units for oral application the active substance 
may be admixed with an adjuvant/a carrier e.g. lactose, 
saccharose, sorbitol, mannitol, starches such as potato 
starch, corn starch or amylopectin, cellulose 
derivatives, a binder such as gelatine or polyvi:nyl­
pyrrolidone, and a lubricant such as magnesium stearate, 

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

35 titanium dioxide, and the like. Alternatively, the tablet 
can be coated with a polymer known to the man skilled in 
the art, dissolved in a readily volatile organic solvent 
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or mixture of org:anic aolvents. J:>yestuffa may be added to 

these coatings in . order to readily diatinguish between 

tablets containing different act~ve aubst1a11ces or 

different amounts of the active compoU114a. 

Por the preparation of soft gelatine capsules, the active 

substance may be admixed with e.g. a vegetable oil or . . . . 

polyethylene gly~ol. Bare! gelatine capsules may contain 

granules of the active substance using either the above 

10 mentioned excipients for tal)lets e.g. lactose, 

saccharose, ·aorbitol, mannitol, starches (e.g. potato 

starch, corn starch or amylopectin) , cellulose 

derivatives or gelatine. Also · liquids . or semisolids of 

the drug can be filled into hard gelatine capsules. 
15 

Dosage units for.recteil applicati~:w.i can be solutions or 
suspensions or .can be prepared .· in the form of 
suppositories coDQ;>rising the active substance in 

aClmixture with a neutral fatty base, or gelatine rectal 

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

Liquid preparations for oral application may be i~ the 

form of syrups or suspensions, . for ex~le solutions 

25 containing frQm about 0.02% to about 20% by weight of the 

active substance herein described, the balance being 

s_ugar and a mixture of ethanol, water, glycerol and 

propylene glycol. Optionally such. li.quid preparations may 

contain colouring agents, flavouring agents, saccharine 

30 and carboXyme~hylcellulose as a thickening agent or other 

excipients known to the man in the art •. 

Solutions for parent.eral applications by injection can be 

prepared in an aqueous solution of a water-soluble 
. . 

35 ph&J:maceutically acceptable salt of the active 11ubstance, 

pref er ably in a.· co;ncentrati~n of f~om about 0. 5% to about 

10% by weight. These solutions .. may also contain 
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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 

dosage unit ampoules. 

Bxcept where otherwise indicated, the necessary starting 

materials for all Preparations and Bxamples . were 

purchased commercially. 

PBBPDAT:IOJI 1 

4-MethYl-2-trifluoroacetylthiazole 
n-Butyllithium ( 2. SM solution in hexanes, 40. 4ml) was 

added dropwise to a stirred solution of 4-methylthiazole 
(lOg) in anhydrous tetrahydrofuran at -7o0 c under an 

15 atmosphere of ·dry nitrogen. After 30 minutes, ethyl 

trifluoroacetate ( 12ml) was adcled dropwise. After a 

further 2 hours the mixture was allowed to warm to room 
temperature and was· then left stirring overnight. 

Saturated aqueous ammonium chloride solution was added 
20 and the organic phase was separated, dried and evaporated 

to dryness. The residue was purified by flash 

chromatography to give the hYclrate corresponding to the 
title compound as a white solid. 

25 

30 

35 

M.p. 77-s1°c. 
13c Hmr (d6-DMSO) 16.4, 91.1 (q J 32Hz), 116.3, 122.2 (q, 
J 287Hz), 152.0 and 166.6 ppm. 

Found: C, 33.8; H, 2.7; N, 6.6. C6H6F3N02S 
requires C, 33.8; H, 2.8; N, 6.6%. 

Following the general method of Preparation 1·and using 

the appropriate thiazole the compounds of Preparations 2 

and 3 were prepared. 
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PltBl'.ARA'.rJ:OI( 2 

4,5-Dimethyl:-2-tr~fluoroacetylthiazole Ca• the 
correspon4ing hY4rate) 
H.p-. 84-86°C. 

5 Pound: C.r 37.15; H, 3.4; N, 5~9." 7H9P3R02S 
requires c, 37.0; H, 3.55_;_ N, 6.2% 

. . 

2-TrifluoroacetYlthiazole <as the corresponding hYc!rate) 

10 H.p. ao-a2°c. 
13c Nmr (d6-m1so> 91. ,- (q, J 32Hz),. 122 .4, 122. 7 . (q, J 

287Bz), 142.9 and 167.9 ppm. 

nBPPA~lOll .& . 

1 s- 2-AcetYl-5- < 2-methoxYetliYl > -4-methy:lthiazole 
Prom 5~(2-met~xyeteyl)-4-methylthiazole and ethyl 

. . .. . . . 

acetate, following the procedure of Preparation 1. 
13 -- C Nmr (CDCl3) 15.1, 25.6, 27.6, 58.7, 71.9, 137.9, 
151.6, 163.0 and 191~5 ppm. 

20 

l'RBl'.ABA'.rl:Oll 5 

_ 5- (2-MethoXYethYl > -4-methYl-2-trifluoroacetylthiazole . . . . . . . . - . 

From S-(2-methoxyethyl)-4-methylthiazole and ethyl 
trif luoroacetate, following the procedure of Preparation 

25 1_. . . ·. 
13c Nmr (CDC13 ) 15.2, 27 .8, 58.6, 7i.3, 11.6.2 (q, J 

288Hz), 142.2, 154.1, 155.8 and 173.0 (q, J 36Hz) ppm. 

PBBP.ABA'.rl:Oll 6 

30 4-Methyl-2-trifluoroacetylo:xazole 
1-~rifluoroacetylimidazole_ (lOg) was added to a stirred 
solution of 4-methyl-2-~rimethylsilylo:xazole 

CJ .Chem.Soc. ,Chem.cmmmm., 1984, 258) (9 .~5_g) in diethyl 
ether (100ml) at o0 c. After 20 hours,rwater was added. 

35 . 'l'he organic phase was separated, dried and evaporated and 

the residue was purified by flash chromatography to give 
the title compound as the corresponding hydrate. 



) 

W095133747 PCT/SE95/00604 

19 

13c Nmr (d6-DKSO) 11.0, 89.5, (q, J 33Hz), 122.3 (q, J 

287Bz), 136.0, 136.1 and. 158.6 ppm. 

PUPHATJ:Oll ? 

5 BisC4-metbY'l-5-thiazolYll Ketone 
n-Butyllithium (2.SH solution in hexanes, 12.8ml) was 
added dropwise · to a stirred solution of 4-methyl-2-
trimethyla ilylthiazole {Sg) ~n anhydrous 
tetrahydrofuran/diethyl ether/pentane (4:4:1, 75ml) at 

10 · -100°c under an atmoaphere of dry nitrogen. After 90 
minutes, 4-methyl-5-thiazolecarbaldehyde 
(J • .amer.Chem.Soc., 1982, lJ!!, 4934-4943) (4g) was ad.d.ed •. 
After a further 3 hours at ~1oo0c, water was added and. 
the mixture was warmed. to room temperature. Saturated 

15 aQUeous ammonium chloride solution was ad.d.ed and the 
organic phase was separated., dried ancS evaporated. The 
residue was crystallised from ethyl acetate to give 
bis(4-methyl-5-thiazolyl)methanol. This material in 
dichloromethane was oxidised using manganese dioxide to 

20 give the title compound.. 

~5 

1s Nmr (CDCi3) 2.73 (6B, s) and 8.85 (2B, s) ppm. 

PRBPARATJ:OH 8 

Bis(4-methxl-2•oxazo1Yl) Ketone· 
Triphosgene (2.9g) ·in anhydrous dichloromethane · (25ml) 
was added dropwise to a stirred solution of 4-methyl-2-
trimethylsilyloxazole (10g) in dichloromethane (50ml) at 
o0 c. The mixture was then stirred overnight at ambient 

30 temperature. Saturated aQUeous ammonium chloride solution 
was added. The organic phase was separated, washed, dried 
and evaporated. Purification by flash chromatography then 
gave the title compound. 
13 . C Nmr (CDC13 ) 11.7, 138.7, 140.2, 155.9 and 164.6 ppm. 

35 
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.BDULB 1 

1.1-Bia<4-metbl'l-2~thiazolxl>etb.anol 

PCT/SE95/00604 

n-Butyllithium (2 .SH aolution in hexanes, 44 .4ml) was 

ac!c!ec! c!ropwi•e to. a.•t:l.rrec! •olut:l.on of 4-methylthiazole 

5 in anb.yc!ro1la tetrab.ydrofuran (100ml) at -7o0 c unc!er an 

atmosphere of dry nitrogen. After 30 m:l.nutes, ethyl 

acetate (4g) iD tetrab.yc!rofuran (2$ml) was ac!c!ec! 

dropwiae. After a further 1 hour,. the ~xture was allowec! 

to warm to rooia _temperature ·an4 was then left to stir 

1 O overnight • .saturatec! •czueous .. · so4i• b.y4:rogen carbonate 

solution was ac!c!ec! an4 the organic phase was separatec!. 

Further. processing .in the usual fashion an4 

c:rystall:l.•at:l.ozi from c!iethyl ether then gave the title 

compounc!. 

15 H.p. 82-&4°c. 
13c Rnr (CDC13 ) 17.0, 31.2, 76.1, 114.7, 152.2 an4 174.4 

ppm.. 

'l'reatment with anhydrous hydrogen chloride in diethyl 

20 ether gave the corresponc!ing hYArochloric!e. 
. 0 

H.p. 135 .c (dee.). 
13c Rnr (46-DHSo> 16.3, 28.9, 75.2, 115.6, 150."8 and 

175.5 ppm. 

25 Following the general methoc! of Bxample 1 and using the 

apprc)priate thiazole with the appropriate ester, the 

compounds of Bxamples 2 .to 5 were preparec!. 

BDllPLB 2 

30 1.1-Bis_ (4, 5-dimet!wl-2-thiazolxl>ethanol 

H.p. 143-144°c. 
13c Rnr (CDC13 ) 11.2, 14.6, 30.8, 75.8, 127.S, 147.3 and 

170.3 ppm. 

Founc!: C, 53.7; H, 5.95; N, 10.3. C12H16N20S2 

35 requires c, 53.7; H, 6.0; N, 10.4% 

BYc1rochloride, m.p. 146-147°c. 

Found: C, 47.2; H, 5.7; N, 9.0. C12H16N20S2· HCl 
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requires c, 47.3; B, 5.6; H, 9~2%.· 

BDllPLB 3 
1,1-BisC4,5-dimethy1•2-thiazolyl)-2,2-dimethYl-1-propanol 

s M.p. 91-92°c. 
13 . C Nmr (CDC13-) 11.6, 15.1, 26.0, 40.5, 83.1, 127.7, 
~46.8 and 168.4 pPm. 

HY(lrochloride, m.p. 160-162°c. 
l'ounc!: C, . 51. 8; R, 6 ~ 7; N, 7. 9. C15H22H20S2 .HCl 

10 requires C, 52.0; H, 6.7; N, 8.1%. 

15 

20 

25 

30 

BD1IPLB ., 

i.1-Bis<4.5-dimetl1Yl-2-thiazolyl)-2-methyl-1-propanol 
11.p. 106-108°c. 
13 . .· . 

C Nmr (CDCl3) 11.2, 14.6, 16.5, 40.0, 81.0, 127.2, 
146.8 and 170.1 ppm • 

. Bxdrochloride, m.p •. 169-171°c. 
l'ounc!: C, 50.5; H, 6.4; N, 8.4. C14H20H20S2 .BCl 
requires c, 50.5; H; 6.4; N, 8.4%. 

BDllPLB 5· 

1,1-BisC4-methYl-2-thiazolyl)-2,2-dimethyl-1-propanol 
Hydrochloride 
M.p. 190-193°c (dee.). 
llc Nmr (d6-DMSO) 16.5, 25.4, 40.0, 82.3, 115.6, 150.2 
and 172.5 ppm. 

Pound: c, 49.0; H, 6.1; N, 8.65. C13H19N20S2 .HCl 
requires c, 49.0; H, 6.0; N, 8.8%. 

BXU'PLB 6 

1,1-Di(2-thiazo1Yl)ethanol 
n-Butyllithium (2.SM solution in hexanes, 17 .3ml) was 
added dropwise to a stirred solution of 2-bromothiazole 
(6.Sg) in anhydrous diethyl ether (40ml) at -7·o0 c under 

35 an atmosphere of dry nitrogen. After 30 minutes, 2-
acetylthiazole (Sg) in diethyl ether (10ml) was added 
drop,,fise. After a further 1 hour, the mixture was allowed 
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to warm to room temperature. After 1 hour, aaturated 

aqueous aodium hYdrogen carbonate solution was added and 

the organic phase was separated. Further processing in 

the usual ~aahion theD gave the title compound. 

M.p. 146-147°c. 
13c Nmr (CDC13) 31.4, 76.4, 120.3, 142.0 and 175.2 ppm. 

F~: C, 45.1; H, 3.5; N, 13.0. C9B9ll20$2 

requires C, 45.2; H, 3.8; N, 1~.2%. 

J1Y4rochloride, m.p. 137-140°c (dee.). 
13 . . . . . . 

C Nmr (d6-DMSO) 28.8, 75.4, 120.6, 142.0 and 176.0 ppm. 

Following the general method of Bxample 6 the compounds 

of Bxamplea 7 to 13 were prepared. 

·BDllPLB., . . 

1-C4-MethY1-2-oxazo1Yl)-1-C2-tliiazolyl)ethanol. 

Prom 2-bromothiazole and 2-acetyl-4-methyloxazole (J. 

Chem.Soc., Chem. Commun., 1984, 258). 

l3c Nmr (CDC13 ) 11.3, 27.9, 73.1, 119.9, 135.4, 136.4, 

20 142.6, 164.6 and 174.1 ppm. 

BDllPLB 8 

1,1-DiC2-thiazolyl)-2,2,2-trifluoroethanol 

Prom 2-bromothiazole and 2-trifluoroacetylthiazole. 

25 11.p. 113-115°c. 

30 

13c Nmr (d6-DMSO) ??.3 (q, J 30Hz), 122.8, 123.0 (q, J 

286Hz), 142.7 and 166.1 ppm. 

Pound: C, 36.25; H, 1.7; 11,. 10.S. C8H5P3N2os2 

requires C, 36.1; B, 1.9; 11, 10.5%. 

BDllPLB 9 

1,1•Bis(4,5-dimethYl-2-thiazolyl)-2,2,2-trifluoroethanol 

Prom 4,5-dim•thylthiazole and 4,5-dimethyl-2-

trifluoroacetylthiazole. 

35 11.p. 122-123.s0 c. 
13 . 

C Nmr (d6-DMSO) 10.5, 14.4, 76.9 (q, J 308,:) 123.1 (q, 

J 286Hz), 129.0, 147.9 and 161.0 ppm. 
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. . : 

BT•MDLB 10 

1,1-Bia<4-methY1~2-thiazolyl)-2,2,2-trifluoroethanol 

From 4-methylthiazole and 4-methyl-2-

trifluoroacetylthiazole and using anhydrous 

5 tetrahydrofuran as solvent. 

M.p. 140-142.s0 c. 
13 . . C Nmr (CDC13 ) 17 .• 0, 77.5 (q, J 31Bz), 117.1, 122.6 (q, 

J 284Rz), .152·. s and 163. 9 ppm. 

10 navpLB 11 

1,1-Bis(5-(2-methozyethyl)-4-met!1Yl-2-thiazolyl)ethanol 

From 5-(2-methoxyethyl)-4-methylthiazole an4 2-acetyl-5-

(2-methoxyethy~)-4-methylthiazole. 

11.p. 50-51°c. 

15 13c Nmr (CDC13 ) 14 .8, 27. 0, 30. 8, 58. 5, 72 .4, 75. 8, 

129.3, 147.6 and 171.3 ppm. 

navpLB 12 

1,1-Bia(5-(2-methoXYfthyl)-4-methY1-2-thiazolyl)-2,2,2-

20 trifluoroethanol 

25 

Pram 5-(2~methoxyethyl)-4-methylthiazole and 5-(2-

methoxyethyl)-4-methyl-2-trifluoroacetyithiazole. 

M.p. 68-&9°c. 
13 . . 

C Hmr (d6-DMSO) 14.6, 26.0, 57.7, 71.4, 77.0 (q, J 

30Bz), 123.1 (q, J 286Hz), 131.4, 148.1 and 162.0 ppm. 

BXIMpLB 13 

l-(2,4-Dimethyl-5-thiazolyl)-1-(2•thiazolyl)ethanol 
13 . . . 

C Nm.r (CDC13) 16.3, 18.7, 31.6, 73.6, 119.9, 136.4, 

30 142.2, 148.3, 162.7 and.176.9 ppm. 

BXNIPLB 1' 
1,1-Bis(4-methYl-5-thiazolyl)-2,2,2-trifluoroethanol 

(Trifluoromethyl)trimethylsilane (494 µ1) was added to a 

35 stirred solution ·of bis(4-~thyl-5-thiazolyl) ketone 

(500mg) in anhydrous tetrahydrofuran (20ml) at room 

temperature. After 1 hour, tetrabutylammonium fluoride 
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(300mg) was added. !'he mixture was stirred for 2 hours 
and then. 3M ~ochloric acid was added. After 10 minutes 
the r;action mi~t1.lre was ad:lusted to pB10 by the addition 
of SM potassium hyc!rozida. !'ha organic .phase was 

5 separated and then worked-up in the usual manner to give 

the title compounc!..· 

10 

1·3 ... 
C Nmr (d6-?fSO) 15.9, 73.7 (q, J 31Bz)., 124.9 (q, J 

285Bz), 128.0, 152.1 an4 152.8 ppm. 

VIMPLB 1$ 
. . . ' 

1,1-Bis<4-matl!Yl-2-ozazo1Yl)-2,2,2-trifluoroethanol 
Following the . ~thOd • .. of J&XaJllPle ... 14 • ·~.. usbg. bis ( 4-

methyl-2-oxazolyl) ketone and dichloromethaDe as solvent, 

15 the title compounc!..was prepared. 

20 

13c Nmr (CJ>C13) 14.?, ?6.8 (q, J 32Hz), 125.9 (q, J 

28SHz), 140.S, 140.8 and 160.1 ppm. 

BXAMPLB 16 

1-(2,4-DimethYl-S-thiazo~yl)-1-<~-methyl-2-

thiazolyl)ethanol 
n-Butyllithium (2 .SM solution in hexanes, S.lml) was 
added dropwise to a stirred solution of 4-methyl ... 2-

25 trimethylsilylthiazole (from 4-met!_iylthiazole, n­
butyllithium and trimethylsilylchloride) (2g) in 

alihydrous tetrahydrofuran . (40ml) at -?o0 c under an 

atmosphere of dxy. nitrogen. After 30 minutes, s-acetyl-

2, 4-dimethylthiazole (2g) in te.trahydrofuran (10ml) was 
30 added dropwise. After 1 hour the mixture was allowed to 

warm to room temperature. After a further 2 hours, 

saturated aqueous ammonium chloride solution was added. 
The organic . phase was separated, washed, dried and 

evaporated. The residue was dissolved in tetrahydrofuran 

. 35 (2ml) and tetrabutylammonium fluoride (640mg) was added. 
The mixture was stirred overnight and then worked up in 

the usual fashion to give the title compound. 
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13c 11111.r (CDC13 ) 16.4, 17.0, 18.7, 31.5, 73.3, 114.4, 
136~3, 148.2, 152~3, 162.6 anc!• 175.7 ppm. 

Pound: C, 51.7; B, 5~4; H, 10.8. C11B14N20S2 
req11irea c, 51.9; H, S.SS; R, 11.0%. 

DA1IPLK 17 
1,1-BisC4.5-dimethyl-2-thiazolyl)-2,2,2-trifluoroet~Yl 

Acetate 
Acetyl chloride (0.68ml) was ad.dee! to a solution of 1,1-

· 10 ·bis(4~5-dimethyl-2-thiazolyl)-2,2,2-t;rifluoroethanol 

(1.54g) and. 4-dimethylaminopyridine (2g) in dry 

dichloromethane (70ml). The mixture was stirred at· room 
temperature ove~ight anc! was then washed with saturated 
aq11eoua sodium h¥drogen carbonate solution. The organic 

15 phase was separated, dried and evaporated and the residue 
was purified by flash chromatography to give the title 
compo~. 

H.p. 163-164°c. 

Found: C, 45.9; H, 4.0; H, 7.4. C14B151'3N202S2 
20 requires c, 46.15; B, 4.15; H, 7.7% 

25· 

30 

Ja'nPLB 18 
1r1-Di(2-thiazolyl)-2,2,2•trifluoroethyl Acetate 
From 1, l-di(2-thiazolyl)-2,2,2-trifluoroethanol using the 
method of Bxample 17. 
M.p. a2-a4°c. 
13c Nmr (CDCl3) 21.2, 81.4 (q,_ J 31Bz), 121.4 (q, J 

2B4&z), 122.5, 142.2, 161.l and 167.S ppm. 

BDllPLB 19 
1-Azido-1-(2,4-dimethYl~S-thiazolyl)-l-<2-

thiazolyl)ethane 
1-(2,4-Dimethyl-5-thiazolyl)-1-(2-thiazolyl)ethanol 
(200mg) was suspended in benzene (2ml) at room 

35 temperature. Diphenylphosphoryl azide (212µ1) was added, 
followed by 1,8-diazabicyclo[S,4,0Jundec-7-ene (152µ1). 
The mixture was stirred at ambient temperature· for 72 
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hour.a and was then diluted with ethyl acetate and water. 

Work-up in the usual fashion including flash 

chromatography t:ben gave the title compound. 

13c Nmr (CDC13) 16.4, 18.9, 28.4, 64.9, 120.3, 132.4, 

5 143.0, 149.4, 163.3 and 172.3 ppm. 

D'NPLB 20 

1~C2,4-Dimetllyl~S-thiazoixl>-1-C2-thiazo1Yl)et!lylamine 

The product from Bxu;»le 19 i~ ethano.l. wa11 hyc!roge:nated 

10 i~ the presence of 10% palladium-on-charco~l to give the 

title compou:nc!. 

15 

1 . 
H Nmr (CDCl3) 2.02, 2.08 and 2.61 (each 3B, 8), 2.23 

(2B, br s) and 7 .28 and 7. 73 (each lH,. d, J. 3Bz) ppm • 

. ~21 

1,1-DiC2-thiazo1Yl)-2,2,2-trifluoroet1wl Methyl Bther 

1, 1-Di(2-thiazolyl)-2,2,29'.trifluoroetha:nol (lg) was ac!dec! 

to a stirred suspension of sodium byc!ride (80%, 22Smg) in 

dry dimethozyethane ( SOml) at o0 c. After 15 minutes I 

20 methyl iodide (2.lg) was a44ed dropwise. 'l'he mixture was 

allowed to warm to room temperature and was then left 

stirring overnight. 'l'he. 111ixture was concentrated by 

evaporation, then poured into saturated aqueous sodium 

chloride solution and extracted with dichlorometha:ne. 

25 The material thus obtained was purified by flash 

chromatography to give the title compound as a white 

solid (950mg). 

30 

35 

M.p. 40-41°c. 

13· C Nmr (CDCl3) 54.9, 82.9 (q, J 30Hz), 122.2, 122.8 (q,. 

J 287Bz), 143· .2 and 163. 6 ppm. 

Found: C, 38.7; H, 2.4; N; 9.9. C9B7F3N20S2 requires C, 

38.6; H, 2.5; N, 10.0%. 

BX'M:i'LB 22 

1,1-DiCS-thiazolyl)-2,2,2-trifluoroetha:nol 
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n-Butyllithi~ (~.SM solution in hexanes, 13.9ml) was 

added dre>PWille to a stirred solution of 2-

t r imethyl a i lyl thi a zol e (Sg) in anhydr6us 

tetrahydrofuran/diethyl ether/pentane (4:4:1, 7Sml) at 

5 -100°c under an atmosphere of dry nitrogen. After 1 hour, 

trifluoroacetic alihydride ( 3g) in the above sol vent 

mixture (1Sml) was added dropwise. After a further 3 

hours at -100°c, water was added and the mixture was 

warmed to room temperature. Saturated aqueous ammonium. 

10 chloride solution was added and the organic phase was 

separated, dried and evaporated. Flash chromatography 

followed by recrystallisation from diethyl ether gave the 

title coq,ound as a·whi.te solid. 

15 

20 

25 

M.p. 109-110°c. 

13c Rmr (CDCl3) 74.S (q, J 33Hz), 123.9 (q, J 286Hz), 

138.1, 142.0 and 1SS.O ppm. 

Found: c, 36.1; H, 1.9; N, 10.3. C9H5P3N20S2 requires C, 

36.1; H, 1.9; N, 10.S% 

QIMpLB 23 

1,1-Di(4-thiazolyl)-2,2,2-trifluoroethanol 

n-Butyl.li thium ( 2 • SM solution in hexanes, 2. Sml) was 

added dropwise to a stirred solution of 4-bromo-2-

. trimethylsilylthiazole (Synthesis, 1986, 757) (1.Sg) in 

anhydrous diethyl ether · (25ml) at -78°c under an 

atmos_phere of dry . nitrogen. After 30 minutes, . 

trifluoroacetic anhydride (300µ1) was added dropwise. 

After a further 1 hour at -78°c, the mixture was warmed 

3 0 to room temperature. After 1 hour, · hydrochloric acid ( 1M, 

10ml) was added and the mixture was stirred for 1 hour. 

The organic phase was then separated. The material thus 

obtained was purified by flash chromatography to give the 

title compound as a white solid. 

35 M.p. 87-89°c. 

13c Rmr (CDCl3) 75.6 (q, J 31Hz), 118.6, 123.9 (q, J 
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28&Hz), 152., and 152.& ppm. 

BJ'•PLB 24 

1-<•-Hethxl-2-thiazolxl>-1-<2-thiazolxl)-2,2,2-tri-
5 f luoroethanol 

10 

15· 

20 

From 4-methylt;hiasole and 2-trifluoroacetylth~azole using 
the general method ·.of BD~le 6. 

K.p. 89-9o0 c. 

·-P~ BX•VLBS 

The following examples illustrate suitable pharmaceutical . . . . : . . . . . 

compositions to be u•ed in the method of the invention. 

Composition 1 - Tablets 
Compound of B~le 8 

Lactose 
Hicrocrystalline cellulose 
Polyvinylpyrrolidone 
Magnesium stearate 

The compOUnd of Bxample 
polyvinylpyrrolidone are 

10g 
94g 

86g 
8g 
2g 

8, lactose, 
sieved and 

cellulose and 
blended. The 

magnesium stearate is sieved and then blended into the 
25 above mixture. Compression using suitable pµnches then 

yields 1000 tablets each ~ontaining lOmg of the active 
ingredient. If desired, .the obtained tablets can then be 
·film coated. 

30 

35 

Composition 2 - Tablets 
Compound of. Example 8 

Lactose 
Microcrystalline cellulose 
Potato starch 
.Polyvinylpyrrolidone 
Magnesium stearate 

50g 
80g 
20g 
·4og 

8g 
2g 
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'l'he compound of.Bxample 8, lactose, ~ellulose and part of 
the starch · iioe mixed and granulated ;;rith 10% starch 
paste. 'l'he resulting mixture is dried and bl9nded with 
the remaining starch, the polyvinylpyrrolidone and the 

5 sieved magnesium atearate. 'l'he resulting blend is then 
compressed to give 1000 tablets each containing SOmg of 
the active ingredient. 

10 

Composition 3 - Capsules 
Compound of Bxample 8 

Pregelatinised starch 
Magnesium atearate 

lOOg 
98g 

2g 

'l'he compound of Bxample 8 and the starch are sieved, 
15 blended together and then lubricated with the sieved 

magnesium stearate. 'l'he blend is used to fill 1000 hard 

gelatine capsules of a suitable size. Bach capsule 
contains 100mg of the active ingredient. 

20 Composition 4 - %n~ection Pormulation 

25 

Compound of Bxample 8 0.5 to lOg 
Polyethoxylated castor oil 
Water for injection ad 

1Sg 
100g 

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

30 and metal chelating salts may also be included. 

'l'he solution is prepared, clarified and filled into . 
appropriate size bottles and sealed. 'l'he formulation is 
sterilised by heating in an autoclave. Alternatively, the 

35 solution may be sterilised by filtration and filled into 
sterile bottles under aseptic conditions. 'l'he solution 
may be packed under a nitrogen blanket. 
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Composition 5 - Iniection l'ormU.lat.ion 

Compound of Bxall;)le8 · .o.s to 10g 

'Polyethoxylated castor oil 15g 

Propylene glycol 
Polyozyethylene-polyozypropylene 

block copolymer (Pluronic 1'68) 

Wate~ for in:lection ad 

20g 

10g 
100g 

'l'he compound of the invention is· added to a mixture of 

1 O polyethoxylate4 castor oil, propylene glycol and Pluronic 

F68. 'l'he mixture is gently heated until· a clear solution 

is obtained. 'l'his solution is .sterilised by heating in an 

autoclave or alternatively, by the process of filtration. 

A concentrated •terile solution is thus obtained, which 

15 is suitable for dilution with sterile water in order to 

form a composition suitable for parenteral 

administration. 

Composition 6 - Iniection l'ormulation 

20 Compound of B:xample 8 0.5 to 10g 

Hydro:xypropyl-S-cyclode:xtrin 

Water for injection ad 
10g 
100g 

Water for injection is added to a mixture of the compound 

25 of the invention and hyd.ro:xypropyl-S-cyclode:xtrin. 'l'he 

mixture is gently stirred until a clear solution is 

obtained. 'l'he solution is filled into bottles which are 

then sealed and sterilised by heating in an autoclave or 

alternatively, by the process of filtration. 

30 
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CLAIMS I If lllll II/Ill llll/ I/Ill l//11/ 
c L M S * 

1·. A compound having the general formula ( 1) 

wherein: 
x1 and x2 are independently o, s or Se; 
Y1 and Y2 are independently c or N with the proviso that 
at least one of Yi and Y2 is N; 

15 Y3 and Y4 are independently c or N with the proviso that 
at least one of Y3 and Y4 is N; 

20 

25 

30 

R1 and R2 each represent one or more groups independently 
selected from H, lower alkyl, lower alkoxy-iower alkyl, 
hydroxy-lower aiJcyl, lower acyloxy-lower all_tyl or cF3 ; 

and A is or 
,.Rs 

C=C, 
·R 6 

wherein W is o, s, NH or N-lower alkyl, 
R3 is H, lower alkyl or lower acyl, 
or wa3 is H, 
a4 is lower alkyl or lower perfluoroalkyl, 
or a3 and a4 together form a ri~g 

w c' ~ . wherein n is 2, 3 or 4, 
'<CH2) ~ 
Rs and a6 independently are B or lower alkyl; 

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

35 acceptable acid. addition salts thereof and solvates 
thereof; 
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with the provi•o that 1~1-di(2-thiazolyl)ethanol ia 

excluded. 

2. A compound according to claim 1 having. the general 

5 formula (2) 

(2) 

10 

wherein: 
x1 and x2 are indepem\ently O or S; 

15 and w, a1 , a2 a3 and a4 are as defined in claim 1. 

20 

25 

30 

3. A compound according to claim 1 having the general 

formula (3) 

wherein: 
x1 and x2 are independently oor S; 
w is o, · NH or N-lower alkyli 

(l) 

and ~1 , a2 , a3 and a4 are as defined in claim 1. 

4. A compound according to claim 1 being : 

1,1-bis(4,S-dimethyl-2-thiazolyl)eth&Dol; .. 
l,1-di(2-thiazolyl)-2,2,2-trifluoroethanol; 

35 pharmaceutically acceptable acid addition salts thereof 

or solvates thereof. 
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S. A process for preparinO a compound according to claim 
1 by 

(I) in the case where A is 

(a) reacting a compo11nd of general formula (4) with an 
organometallic derivative of general foJ:mUla (5) 

0 

.R1'-...J)-. II . 
y//' C--..R . l\ . 4 

x . 1 . 

M 
<•> (5) 

15 or (b) reacting a compound of general formula (6) with an 
organometallic derivative of general formula (1) 

20 

25 

30 

M (7) 

or Cc) reacting a compound of general formula (8) with an 
organometallic derivative of general formula R4H 

(8) 

and quenching the reaction mixture with a proton source 
ca3 · is B) or an alkylating (R3 is lower alkyl) or 

35 acylating (R3 is lower acyl) reagent; 

or (d) reacting a coinpo11!ld of general formula (8) with a 
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ailyl derivative of general formula a4siMe3.; 

(II) in the case where a3 is lower alkyl or loW9r acyl 

the compound wherein A is may be first 

obtained as above and then converted into the com.pound 
wherein a3 is lower alkyl or lower acyl; 

(III) in the case where A is 
by 

R 
C=C,... s 

'R6 

(a) elimination of RWR3 from a compound of formula (1) 

wherein A is 

or (b) by using a compound of general formula (8) as the 
substrate for a standard alkene forming reaction; or 

(IV) in the case where A is 
by 

(a) using a coJllPound of general formula (1) wherein A 

is or as the substrate 

for a Ritter reaction, 

or (b) by using a compound of general formula (1) wherein 

i ,..OH 
A s C 

'R.4 
reaction, 

as the substrate for a Mitsunobu-type 

35 or (c) reacting a compound of g~eral formula (1) wherein 

,..OH 
A is C, 

R4 
wi:th trimethylsi.lylazide and • Lewis acid, 
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and then reducing the resultant azide. 

6. A c~ound having the general formula (9) 

R '(. N>---- . · • . ,........a, 
. . x, ii . (9) 

0 

-wherein: -(jR2 
X2 

R7 is perf luoroalkyl or 

x1 and x2 are independently O, S or Se; 

and •1 and •2 each represent one or more groups 

independently selected from B, lower alkyl, lower alkoxy­

lower alkyl, hydroxy-lower alkyl, lower acyloxy-lower 

20 alkyl or CF3; 

25 

30 

with the proviso that di (2-thiazolyl) ketone is excluded. 

7. A· pharmaceutical formulation containing a compound 

having the general formula (1) 

wherein: 
35 x1 and x2 are independently o, S or Se; 

Y1 and Y2 are independently C or N with the proviso tbat 

at least one of Y1 and. Y2 is H; 
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Y3 and Y4 are independently C or N with the proviso that 

at least one of Y3 and Y4 is.H; 
a1 and a2 each represent one or more groups independently 

selected from B, lower alkyl,.lower.alkoxy-lower alkyl, 
hydroxy-lower alkyl, lower acyloxy-lower alkyl or CF3; 

and A is or 
)ts 

C=C,R6 

wherein w is o, s, NH or N-lower alkyl, 
10 a3 is B, lower alkyl or lower acyl, 

or n 3 is H, 

15 

a, is lower alkyl or lower perfluoroalkyl, 
or a3. and a4 together form a ring 

w . 
c~ ~ wherein n is 2, 3 or 4, 

(CH2) n . . . 

a 5 and a 6 independently are Hor lower alkyl; 

geometrical aDd optical isomers and ·racemates thereof 
20 where such isomers exist, as well as . pharmaceutically 

acceptable acid addition salts thereof and solvates 
thereof, 

as active ingredient and a pharmaceutically acceptable 

25 carrier. 

8. A compound having the general formula (1) 

30 

35 wherein: 
· x1 ana x2 are :independently o, s or Se; 
Y1 and Y2 are independently C or Nwith the proviso that 
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Y3 an4 Y4 are ·1iaependently C or N •itb the proviso that 
at least one of Y3 and Y4 is N; 
a1 and a2 each represent one or more groups·.in4ependently 
selected from B, lower alkyl, lower alkoxy-lower alkyl, 
hydroxy-lower alkyl, lower acyloxy-lower alkyl or CP3 ; 

aDd A is 
WR3 

c' 
'R4 

or 

10 wherein w is o, s, NII or N-lower alkyl, 

15 

R3 is B, lower alkyl or lower acyl, 
or wa3 is B, 
a4 is lower alkyl or lower perfluoroalkyl, 
or a3 an4 R4 together form a ring 

w c' . ~ wherein n is 2, 3 or,, 
'ccH2>~ 
R5 an4 a6 independently are R or loWer alkyl; 

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

25 for use in therapy. 

·. 9. A compound as def.ined in claim 8 for use as an agent 
f Qr the treatment of acute and chronic neuropsychiatric 
disorders characterised by progressive processes that 

3 0 sooner or later ·lead to neuronal cell death and 
dysfunction. 

10. A compound as defined in claim 9 for the treatment of 
stroke; cerebral ischaemia; dysfunctions resulting from 

35 brain and/or spinal trauma; hypoxla and anoxia; multi­
infarct dementia; AIDS dementia; neurodegenerative 
diseases; brain dysfunction in connection with surgery; 
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ancS CNS dysfunctions as a result of exposure ·to 

neurotoxins or radiation. 

11. The use of a comp.ouncS having the general formula ( 1) 

(1) 

wherein: 
x1 ancS x2 are ind.ependentlyo,. S_or Se; 
Y1 and Y2 are independen.tly C or N with the proviso that 

15 at least one of Y1 and Y2 is N; 
Y3 ancS Y4 areinclepencl.ently C or N with the proviso that 
at least one of Y3 and Y4 is R; 
a

1 
and a2 each .represent one or more groups independently 

selected from R, lower alkyl, lower alkoxy-lower alkyl, 
20 hydroxy-lower alkyl, lower acyloxy-lower alkyl or CP3 ; . 

and A is or 

wherein W is O, Si NH or N-lower alkyl, 
25 R3 is H, lower alkyl or lower acyl, 

or n 3 is B, 

30 

R4 is lower alkyl or lower perfluoroalkyl, 
or R3 and R4 together form a ring 

w · .. · ·. . .· 
c~ :-).wherein n is 2, 3 or,, 

.(CH2) n . 

a5 and R6 independently are H or lower alkyl; 

geometrical .az14 optical isomers .·and racemates thez:eof 
3 5 Where SUCh i·SO~r8 exist I as Well a.S pharmaceutically 

acceptable acid addition salts thereof ancS solvates 
thereof for the manufacture of a medicament for the 
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treatment of acute and chronic neuropsychiatric disorders 
characterised .·t>Y progressive processes --that sooner or 
later lead to neuronal cell death an4 dysfunction. . . 

5 12. 'l'be use according to ·claim 11 for the manufacture of 
a medicament for the treatment of stroke; cerebral 
ischaemia; dysfunctions resulting from brain and/or 
spinal trauma; hypoxia and anoxia; multi-infarct 
dementia; AIDS dementia; 'neurodegenerative diseases; 

10 ·brain dysf\inction in connection with surgery; 
and CHS dysfunctions as a result of exposure to 
neurotoxins or radiation. 

13. A method for the treatment of acute and chronic 
15 neuropsychiatric disorders characterised by progressive 

proces~es 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) 

20 

25 

30 

wherein: 

X1 and x2 are independently o, S or Se; 

Y1 and Y2 are independently c or N with the proviso that 
at least one of Y1 and Y2 is N; 

Y3 and Y4 are independently c or N with the proviso that 
at least one of Y3 and Y4 is H; 
R1 and R2 each represent one or more groups independently 
selected from H, lower alkyl, lower alkoxy-lower alkyl, 

35 hydroxy-lower alkyl, lower acyloxy-lower alkyl or CP3; 
WR3 _,Rs 

and A is c~R4 or C=C,R6 
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wherein w ia o, s, RH orN-lower alkyl, 
-:a3 ia H, lower alkyl or lower acyl, 

or wa3 is H, 
a4 i~ lower alkyl or lower perfluoroalkyl, 

5 or_a3 an4 a 4 together form a ring 

10 

w . 
c~ :-:J wherein n ia 2' 3 or ,, 

(CH2) n 

Rs an4 a 6 in4epen4ently are B or lower alkyl; 

geometrical and optical isomers an4 racemates thereof 
where such isomers exist, as well as pharmaceutically 

acceptable aci4 addition salts thereof and solvates 

15 · thereof . 


