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Agents Field of the Invention The present invention relates to novel

het erocycl i ¢ conpounds havi ng therapeutiq activity, processes and

i nternmedi ates for their preparation,.pharmaceutical 10 formul ations
containing said conpounds and the ned|C|naI use of said conpounds

. Backar ound of : ' ' :

~ 15 neur opsyghli Lrhg o &gg safe and cllnlcally effectlve
treatnments ar i s diverse group of disorders
enconpasses a broad spectrum of |n|t|aI events which are characterised by
the initgation of progressive processes that sooner or |ater 20 l ead to

neuronal cell 2eath and_dysfunction, stroke, cerebral ischaenia, trauma or
a neur odegen = Al zbei ner's di sease or Parkinson's
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pat hways of t rachi on C acl a op|0| agoni s enosi ne
agoni sts, PAPusst efomiadds composinds.se ot her agents. At the present tine
there is no consensus of the relative inportance of the role played by
conpounds belonglng to any of these general classes. 35 In a paper on the
reacti ons of Bagkgromnd;eof-she Inventior :

Thq:e exists a large group of acute and chronic

15 neuropsychiatric disorders for which safe and clinically
' effective treatments are mot 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

- 20 lead to neuronal cell death and dysfunction. Stroke,
| cereh:al ischaemia, trauma or a neurodegenerative disease
such as Algheimer’s disease or Parkinson’s disease are
all commonly occutring 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 1lipia
peroxidation, calcium channel antagonists, inhibitors of
30 specific pathways of the arachidonic acid cascade, kappa
opiocid agonists, adencsine agonists, PAF antagonists and
diverse other agents. At the present time there is no
consensus of the relative importance of the rolé~p1ayed
by compounds belbnging to any of these general classes.
35 o | | - . |
In a paper on the reactions of 2-halothiazoles with
ketone enolates, J.F. Wolfe and co-workers (J. Org.
Chem., 1986, 51, 1184-1188) describe bis(2-thiagzolyl)



ketone enol ates, J.F. Wlfe and co-workers (J. org. Chem, 1986, SI,

1184- 118Wp9$53‘m7| be bi s(2-thiazolyl) WO 95/ 33747 PCT/SE95/00604

PCT/ SE95/ 00604 2 derivatives of the fa2lowng fornula: [err] 10 In a
paper on the synthesis of 2-aroyloxazoles (Synthesis, 1984, '
1048-1050), the foll ow ng conmpound is disclosed: N 15

[err] [err] ZHerivavivemrofidlieodaollowing foymulaassoci at ed with. any of the
‘above conpounds. - The substitution pattern of the above conpounds pl aces

t hem out si de the scope of the present inveption. 25 I n patent

appl i cation .DE 2801?,9 MY ,Mee preparation of

t hi azol es of general for : 24 [err] is clained.
A specific exanple of said }"azol t hyl -a- (4-phenyl -2-thiazolyl)
-2-thi aZol eacetonitrile. Said conpguNds are useful as internediates in the
35 preparation of certain dye No pharmacol ogi cal action is
ascribed to said conpounds. The ' }£F0n~oﬁuﬁhe groups R and R2 pl aces

t hese conpounds outside the WD 95/ #3747
PCT/ SE95/ 00604 3 - S 0

10 In a paper on the synthesis of 2'4-'aroyloxa'z.oles' '
(Synthesis, 1984, 1048-1050), the following coﬁpdund is
disclosed: | |

15

20 No ph'armadollogical activity is aﬁspciafed with any of the :
above compounds. The substitution pattern of the above
compounds places thenm outside the scope of the present:
invention.

25 In patent application DE 2801794 (US 4371734) a process
for the preparation of thiazoles of general formula:

RGN, Ri
| >‘"?‘“R2
R4 ' ‘H .

is claimed. A specific example of said thiazoles is 4-
methyl-o-(4-phenyl-2-thiazolyl) éz-thia'iole'acetbnitri le.

‘Said compounds are useful as intermediates in the

35. preparation of certain dyestuffs. No pharmacological
" action is ascribed to said compounds. The definition of
the groups R; and R, places these compounds outside the

30



scope of the present invention. In a paper on the synthesis of deuterium -
| abel | ed W08¥337¢5, Roussel and Metzger (Bull. Soc. Chi m Fr., pta/SEes/00604
2075-2078) descri be t he i solation 3 and part i al characterisation

of 1,1-di(2-thiazolyl)ethanol. No pharnmacol ogical activity is
associated with this conpound. This conpound is deleted fromthe scope of
the present initgeod\tie Gredenteinventdanm 1. 10 The Dresent invention
A primary objective of the present invention is to provide structurally
novel heterocyclic conpounds which by virtue of their pharnmacol ogi cal
profile are exmmtad ﬁer on Uehe)f syatbesis t¢of deuxttexniumof alabelled .

Chat sooner of SEAMKUYAS: UL ' Uehidods, Bl SUEROER 4, PrivERSeS

di sorders § ncI &W%—tm cclesgnibe schbhei a; 1893933#991 on®ndksu|Ra¥RASL om
brain 20 . %ngﬁ'dasdﬂﬁﬂm oflypgxxadwﬂ ene&aaywehmér om  No

g;ﬁggg?gw| N e mac na perlqnat al Bgvégﬁgﬂt sj ypoxr C asEhym ab brai |
such as Al zhei Fympowli®.cattis Bahbbaaanii ddueeaefroﬁuahenﬁeeﬁesao&mea :
dysfuncti on’ | nRERARAY (AT eRAAPR dipdh AEAR LA AR, B o EaBp 3 ol ol reulat on
or. in conection with brain surgery, i ncl udi ng endarterectorry of the
carotid arteries;. and /ST U jons as a result of 30 exposure to
neur ot oxi ns or%krwlty is mani fested, for exanple, by the
ability of thege pummdsobxbechﬁwer tOi:IeIQedPnQGMaI igvention the o bil
o o S mone PRARASY Snlod g baret Openedby 165 Honkialha Unddl o o
: by virtue of their phamcological profile are expected
15 to- be of value in the treatment of acute and chronic
neuropsychiatric di__so:der's' characterised by progressive
processes that sooner or later lead to neuronal cell
death and dysfunction. Such disorders include stroke;
cerebral ischaemia; dysfunctions resulting from brain
20 and/or spinal trauma; hypoxia and anoxia, such as from
| drowhing, and i'ncludi_hg' 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 neurotox’ins or radiation. This utility is
manifested, for example, by the ability of these
compounds to inhibit delayed neuronal death in the gerbil
bilateral occlusion model of ischaemxa.

35 The present invention relates to a compound having the
' general formula (1)
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[err] [eWdq9sa3sMlere in: 10 [err] and X2 are mdependent!’%smé"’WSe
[err] and Y2 are independently C or N With the proviso that at |east one of
[err] and [err] is N, [err] and [errr] are independently Cor Nwth the

proviso that at-least one of [errr] and Y4 is N 15 [err] and [err]. each
represent one or nore groups independently selected fromH, |ower alkyl,

.l ower al koxy-Iower al kyl, hydroxy-Iower alkyl, Iomer acyl oxy- | ower aIkyI or
[err] and Ais. or : . R5 2

wherein Wis 0, -S, NHgor Ny.qyer alkyl, -

[err] [err]
L3 .2 | ower al kyl or |ower
_ éperfquroalkyl 25

acyl, or WR3 is H, [erﬂ] | Ay
or [err] and R4 togetherY orm Ting [err}f reinnis 2, 3 or 4, (CH2)
[err] [eﬁr] and R6 i ndependen are Hor T al kyl; 30 geormetrical and

optical isonmers and racenaﬂ@s t her eof - where such isonmers exist, as well as
phar maceutical |y acceptable acid addition salts thereof and solvates
thereof; 35 with the proviso that [|,l-di(2-thiazolyl)ethanol is excluded.

wvherein: -

10 X, and X, are :I.ndependently 0, § or Se,

Y; and ¥, are independently C or N'with the proviso that
at least one of ¥, and Yz is N;

Yy and Y, are independently C or N'with the proviso that
at least one of ¥, end !4 is N;

15 R1 and Ry each represent one or nore groups 1ndependent1y
selected from H, lower elkyl, lower elkoxy-lower alkyl,
hydroxy-lower elkyl, lower ecyloxy-lower elkyl or CFy;
and A is C’ WR, . or C=C:l::

20 | \R4 : - s
wherein W.is O, 'S, NH or N-lower alkyl,

Ry is H, lower alkyl or lower acyl,
or WR, is H,
Ry is lower elkyl or lower perfluoroalkyl,

25 : or Ra end_a4 together_form a ring
C wherein n is 2, 3 or 4,
«Hi)
Rg and RG 1ndependently are K or lower elkyl,
30 : .
geometrical end opticel isomers and racemates thereof
where such isomers exist, as well as pharmaceutically
acceptable acid addition 3;1;3 ehereof' and solvates
| thereof; ' | " '
35

with the proviso that '1.1-di(2-thiezely1)ethenol is
excluded.



WO 95/ 33747 . PCT/ SE95/ 00604 5 The
expressi onW#sdsiiceut i cal | y acceptabl e acid addition salts pCwSEss/opesied t o
include but is not limted to such saltsSas the hydrochloride,

- hydrobrom de, hydroi odide, nitrate, hydrogen sul phate, di hydr ogen

phosphate, 5 _ethanedi su] phonate, nesy] at f umar at e ma) eat e nd
succi nate. Pr ef@*‘?eﬂ‘m*gﬁn &Wﬁ‘fﬁ%éq?ﬁaliﬁﬁf’?@ﬁ?y’t@ rﬁ%‘}ﬁg@n
havisng tge V\?e[lesaltierul fnténdéd vbeincludeebuk dadnst alrimﬂgafa_éwd&ghl y 0
or S; .an err err],.Jer n Lhle ar .as_nrevi pusly i ned.gbove.
20 More prefer r%ﬁi'é&b&ﬂ n@%? S%F%P%Pégf*bgﬁt f’%)ﬁ&’F%”é?%g#B'c&}%J&H&giﬁ&w ng
the general formdtnate) 3thydrogenci sulphate,and dihydrogen cpphdephaye) or
S; Wis 0,eNH o ~eand ) rr and_] ar S
previouslfsdefi%%%hggégégf§§¥hat§ﬁalb%%&?‘ggﬁpodﬁﬁégééé?éinmkgér €andPor x2
are Se, for'exaﬁ$¢€$nﬂtirl-bis(2-seLenazOIyI)-2,2,2-trifIuoroethanol and
1, 1-bis (2-sel enazolyt)ethylam ne are specifically WO 95/ 33747
PCT/ SE95/ 00604 6 included within the scope of the invention. Throughout the
speci fication ohRefaEred cnabadimgnte Sf this invention relate to
S compounds having the general formula (2)

10 .
R~ N N _R, |
o Xi /\ ~X} ) -
15 , : . R4 WR3 . o
- wherein: - _ :
X, and X, are independently O or §;
. and W, Ry, Ry, Ry and R, are as previously defined above.

- More preferred embodiments of this invention relate to
compounds having the general formula (3)

) = R >\C/< }/Rz (3).
: ~x: . X3 _
' o .l Ra/ \WR3 | '

30 wherein: C
' X, and X, are independently O or S;
W is O, NH or N-lower alkyl; .
and Ry, Ry, Ry and R, are as previously defined above.

35 ‘Analogous compounds wherein X, and/or X, are Se, fo.r
example, 1,l1-bis(2-selenazolyl)-2,2,2-trifluoroethanol
and 1,l-bis(2-selenazolyl)ethylamine are _-_specifically



given chemcal formula or nane shall encorfpass all 5 geonetri cal -and -
optical |WomsE374Ind racemat es t hereof ~where such isomers expSlspposd! | as
phar maceutical ly acceptable acid additi@n salts thereof and solvates

thereof such as for instance hydrates. 10 The foll owi ng definitions

shall "apply throughout the specification and the appended clains. Unless

 otherw se st atimbludeddrichin thécscapends tive imwehtidmnotes a straight or

branched al kyl” group having 15 = from1 to 6 carbon atonms. Exanples of
sai d | ower -al kyl include nethyl, ethyl propyl, |soprop |, n-butyl, iso-
“butyl, t- buty|mwsmm gtke chb:mmncmg hodaing) a

. Unl ess ot hervm t,ﬁ%xﬁr 'ﬁ&ﬁ t t I p Kyag
denotes a stral ght or ranc%ed al . rgg ﬁ%.elén ﬂfﬁ?%:r'h i‘%ééﬁgg#boan at ons-
fully sulfstit secmpekricab ppd op |%§°'a9rsa|4m oRBfrepatepy hereqf

O Lncrydatiddd | aEATTauinca BLTiL ) 0RIC UL 00 Pharmaceutically
acyl " denot es 3¢ &¢ aﬁg&ia&w ’ﬁfﬁﬂ %ﬂﬁef BRA 1 8Qlvates hon:

atoms. Exanpl ehedecHighdlovey Mli:ﬁﬂ:a.nce mtdreré®; nyl , acetyl, propionyl,
| SO- butyryl val eryl, and pivaloyl. Unless otherwi se stated or indicated,

the term’ hydroxy Iovver al kyl " denotes a | ower alkyl group as defined
above 330  shet i fol2dwiinga defimitionsmushallFxapplys thfosghout the

hydr oxy- | ower @e@ﬂ%%&g@.%rwwﬁedl Jyﬂﬂ(yet hyl" and

2- hydroxyethyl
PCT/ SE95/ 00604 7 _ . .
Unless otherwise stated 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, -butyl and straight- and branched-~chain pentyl
and hexyl. '

20  Unless otherwise stated or indicated, the term "lower
perfluoroalkyl" denotes a straight or branched alkyl
group having from 1 to 4 carbon atoms fully substituted
by fluorine. Examples of said lower perfluorcalkyl
groups include trifluoromethyll, pentafluoroethyl and

25 heptafluoroisopropyl.

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

30 include formyl, acetyl, prop:.onyl, iso-butyryl, valeryl,
and pivaloyl. : : .

Unless otherwise stated or indicated, the term "hydroxy-
_ lower ‘alkyl" denotes a lower alkyl group as defined above
35 substituted by a hydroxy group. Examples of said
hydroxy-lower alkyl include hydroxymethyl, 1-hydroxyethyl
and 2-hydroxyethy1.



Unl ess otherwi se stated or indicated, the term"|ower acyl oxy-|ower alkyl"
denot es a WORSB3MIkyl group as defined above substituted by PCI/SEISHE6DIat om
which itself bears a |ower acyl group as7defined above.. Exanples of 5

said | ower acyl oxy-lower alkyl: include acet oxyrret hyl , propi onyI oxynet hyl ,

1-acet oxyet hyl and 2-acetoxyethyl. Unless ot ¥vr se Statﬁpo |nd| at qu
the term "| ower Unliessy othexwise a‘%!Fﬁ#gIﬂ’ gicatedy X é‘

having from1 tge % Q%bgmiomkyﬁxaragmﬁ ;A ulaheweranij:bxwrm ucks

met hoxy, et hoxy, pr opoxy, but ox | SO e Yy,
t-butoxy and st Agfdped &hﬁ"ﬁrﬁ\’r@ﬁ&ge éf’ngﬁ Q%Ygﬁﬁ ﬁg§§ ifg’ &t%tﬁ?ess
ot Ihervm seI it i’it ehg&-,r adg_a?bedgcyg.e group ' dtl)vﬂef(i;hk@xgrbbwler !Ixh;dr!!leaemﬁ es
a |l ower al kyl gr ef i ned,abov up as
def i ned -absve. E%gﬁp 85y 4o é?%%io&%u?gm#ycaﬁdﬁomﬁa ugg thyL,

met hoxynet hyl , propipngloxymethylioxjeacatanyethyl and mmemg the
nost preferred conmpounds of fornula (1) according to t he present I nvention

are: 25 1, 1- bi s(4, 5-di net hyl - 2-t hi azol yl ) et hanol
1, 1-di (2- t hi azobpllpss, Dthemimea ostatedn &ﬁéiﬁﬂﬁﬁﬂac&bﬁ cEerD a&?é'fﬂ’abl e

acid addition SA1koxy™ SELNGLES tgegeqfaigm; The PhAEScHed N\EIKIXP Yroup

relates to processes for preparing.the conpound havin g}for

Thr oughoul 0t he having fgomchctal 6163TPPR P&ﬁ”&f s&¥ §8c9 egﬁﬁ 1OWEF e
under st ood t hat .ug@,gwe iRRNHER" nitithoxst) (@Ehex35 n-ppopbRy! i dgodprapony, |

be added to; and subsequently renmoved fro t he vario eact
i nt er medi at es |H'§“ﬁ&ﬁ§'er1?ﬁgP“§PW' 8ecs, tﬂ"ydng ?’3?’%3)‘& g&dg&é&saeki%te-d

and branched-chain pentoxy and he;:oxy.

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

20 ethoxyethyl. |

Amohg the most preferred compounds of formula (1)
according to the present invention are:

) 25 1,1-bis(4,5-dimethyl-2-thiazolyl)ethanol;
1,1-di(2-thiazolyl)-2,2,2-trifluorcethanol;

and phamceutically acceptable acid add;tion salts or
solvates therecf.
30
The present invention also relates to’ proceésés for
preparing the compound having formula (1). Throughout
the following general description of such processes it is
to be understood that, whe’:._‘e appropriate, suitable
35 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



WO 9S/33747 I ' PCT/ SE95/ 00604 in the art

of orgamwosspsighesi s. Conventi onal pr%Fedures for using sURCT/SEISMHe6H8i Nng

- groups are described, for exanple, in®™Protective Goups in O ganic :
Synthesis", T.W Geene, wley- InteraC|ence New York, 1981. 5 Said '
conpound V\/ne e| Ais Q’QFP J‘m?ti ng a

conmpound of | 8%, {%h h- Ln or anon%h |é&§%rﬁbat|ve

gener al fornﬁba (@i@errﬂm{harp]roz:gcbinar Qﬁ?upeaoﬂﬂhg deserdbedd $orgeneral

formul a (6) organg elgrcips €18l W% fsgﬂgﬂéj_@-) [err]

30 or (c) rIéQ‘E?Bﬁ %?cogg%gkgﬂrdgeneral for 8 Wlt -

organonetalITereGFPQDPvewi GgéﬁéﬁﬁFsFéFHEPa Rew York.r |1 3*& 0 VO

- 95/33749 PCT/ SE95/ 00604 9 and

m7

-quenching the reaction mi: x prot gORpurce [err] is H or an
al kyl at i ng ' (faid s°PBRBP-‘9IV§Pf Qc?‘?at i R3 is lower acyl) reagent, 5
or (d), particularly in cases Wnere [err] is™perfluoroal kyl, reacting a

. conpound ofnﬂgne al forrrulg 8) with a silyl derlvatlve of general formul a
[err] Ater Prepare, und of formila (1) 10 -

10 (a) reaet:l.ng a conpound of gene:al formula (4) with an
_ o:ganometallic derivative of general fornula (5)

: Y R
15 (4) _ 3)(/ 2 (5)
“x? ;
20 or (b)._reactilng a compouxid of 'ger_xei'al f§rm1g (6) with an
. . organometallic derivative of general formula (7)
| Ys Ry | Ry
25 C — x E # | M
R« \E /Y‘ - @ :B i
30 or (c) reacting a compound of general ”.fo::.:nrula (8) with an

organometallic derivative of ﬁen_eral formula R M

| | R~ Y . Ys R, "
. IT;;;; o )K;: . (8)'.
3. x| % -



wherein Ais [err] may be first obtained as above [err] and then
convert ed WR®§33M® conpound wherein R3 is |ower al kyl or |owerr/seoshoesod> The
processes (a), (b) or (c) can be achieved for exanple, by reacting together
a ketone of structure (4) or (6) or [err] with a preformed organonetal lic
derivative (5) or (7) or [err] respectively in a suitable anhydrous 20

sol vent such asandeghenching, thet relaction mixtiure it 8rprPkon source -

thereof. Said reRCt i Hjoubd b%;?&%itea?gﬁaabl f/“f?m 180! Fod ERP BN . or

normal |y between $ert] and [err nder an 1 nert atnosphere,
normal |y nitrogeevdatingokRsi Asalopesi pr¥l)areagedt, a sol ution 25 of
t he ketone of structure (4) or (6) or (8) in anhydrous diethylether or

tetrahydrofuran i s, added dr i se_ to, the orgaponetallic deriyative_(5) or
(9 o Ranbr ok (4E; Part Corl AR dn s ShRRS Rq 18, PaRELRBEERIIVS,
he>c<lane-d or m xt ui-esc%hage'a; colpoundoE! A@euaru]f £dwmi ,b}a S08x #gtb]ﬁaar _h:l.lﬂ'lh

and under an atgosphere. o i trogen eL _ag,s )l e period of time the
reacti-on m xt.urgé)?gvﬁﬁigﬁeﬁgt 8°R§Fﬁi‘t So;ﬁfﬁf_ft g‘#‘?&&%@dre and t hen quenched
by the addition of water or a |ower alcohol. The required product (1) 35
wherein Ais ; [ ot aSQlea purified and
characterised uélf%él-gfgﬁgz.i}ﬁ' E%Hn?ﬁﬁ‘@?w : 85\0*5%39 434')

PCT/ SE95/D®604 10 The process (d) _can be achieved, for exanple, by treating
a sol ution of iJeekgiang () ?Efg§ e silyhageplVaiirke bBtalnk@' bb hBove

sui t abl e anhydrous sol vent su

and then converted into the compound wherein R3 is lower
"alkyl or lower acyl.
15 . '
The processes (a), (b) or (c) can be achieved for
exainple, by :eact:l.nﬁ together é ketone of structure (4)
or (6) or (8) with a preformed organcmetallic derivative
(S5) or (7) or RyM respectively in a suitable anhydrous
20 solvent such as diethylether, tetrahydrofuran or hexane .
or mixtures thereof. Said reaction should be conducted
at a suitable temperature, normally between -100°C and
"'+50°c and preferably under an inert atmosphere, normally _
nitrogen or argon. In a specific variation, a solution
’ 25  of the ketone of structure (4) or (6) or (8) in anhydrous
diethylether or tetrahydrofuran is added dropwise to the
organometallic derivative (5) or (7) or R4M respectively
in anhydrous diethylether or tétrahydrofuran or hexane or
mixtures thereof at a temperature of about -50°C to -78°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 qugnched by the addition of
water or a lowerxr alcohol. The required product (1)

35 wherein A is OH - may then be isolated and

“R,

purified and characterised -usihg standard techniques.



di et hyl et her or tetrahydrofuran with tet rabutyl anmoni um 5 fluoride.
. Said reacOMB3M3ul d be conducted at a suit abl e tenper at ur RCISRISAOA0Y
between [err] and +500C and preferably lQnder- an inert atnosphere,
normal |y nitrogen or argon. After a suitable period of time the reaction

m xture is. allowed to cone t)oroo ratyre, 10 and i thentreated
with 6M hydr o€ Precess  (d Tﬁ@nrg}ﬁ rﬁ@‘ %du%?r(% S#V jreating
' rrayht hen be |aplﬁmﬁ}sl azrll:lhdf eebm(cloaoaunaumd silpa ﬁa‘ﬁmﬂvﬂé

t echni ques. ener a

,corrpouﬂds whi g‘% rc*al g ggg’gl‘?ab %‘tg'dé?q%f éﬁ%ﬁ? v
‘described in ﬂliet:lhyﬂatm @ar ctebmmdndtuzon withi mmhmmm by
the stragght! gayReqdeRnP! | CAIAN PLakPIVR TBhOALS. BE!oddifcDids Y

|nvent|on alsorefers ‘to some new I ntermnmedl at es of:.'genera ornul a Q)
nanel y: 25 [ esnitable] temperature, norpylly Pg;wtzenr]-loo c wmé ¢i5P°Gind R

are as defi nednabox&efai\abuR?uhaeaerfauloasdﬂevl atinosPhielreld nbrAMI B2 ar e
i ndependently 0O ' 33747

PCT/ SE95/ 0060% Hmphoshermu scM*H%&‘ T f'eiﬂbaeoryr}%e%n&w &he uded.

reaction mixture is allowet__!_ to come to room temperature
10 . ‘and is then treated with 6M hydrochloric acid. The

~OH

required product (1) wherein A is ¢ may then be

| 4
| isolated and purified and characterised using standard
15 techniques. - '

Retones of g_e_iz_e:al formula __(4)'_ or (6) or (8) are either

compounds which are commercially iva_i:_l_ab’le 'or' 'have been

E previously described in the 1:I.t'eratizre, or compounds

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

~Thus, the p_resent_ :lnvéntibn also refers to some new
" intermediates of general formula (9), namely:

\E >\ /R7 (9)

25

30

wherein-'
Rq and Rz are as defined above;

35 R;, is perfluoroalkyl or

and Xy and X, are independently o, s or Se;



In the oranonetal lic derivatives of general formula (5) or (7) or RAM M
represent SW@9s88a#7| i c resi due such as Li 5 or M- hal ogen.PCIISEYS/00604
conpounds are either conmercially avail aBlle or have been previously
described in the literature, or can be prepared by the. straightforward
application of known net hod of aorganonetal lic chem stry. 10 Silyl

derivatives of Withr FhePTo¥is9 thate dif2+thi Mhl%ﬂ“}%ﬁ%\ﬁa excludedy

exanple, [err] or have been preV|oust descrlbed in the_literature or can
be epared b ai ght f or wa at' n of . novvn 5

RS Compounds. of TPobRf GrasRoRAERLLAC SpEivptipps of FeneFay. tozmmiaedsly
%err% \(AE) eli onat KON of f rﬂpmbsanwmcheﬁ‘alfﬁdnﬂai(dﬁe duch as Li

err er |n S . r ener,

formula (8 ?k H§E ]rp gfor&éc éﬁgé?gaépgg?e g?ﬁ#ﬁg F'r é‘a‘&'h as

25 t he thlgvaéiabﬂ.en or hehden erbaan r previcusly t mmq/ rieacthzn '
The process (a)1§8d-Re g&h'g’ deaﬂ%.e%;ﬁe&yfy% BtrdigReBrihira’ Of

a conpound of fornmu wherein A err I'nert
sol vent with ananpidce:ianm%mm oguema@omtgiwiccnhemasm
phosphorus 35 oxychl ori de. Sai d reaction should be conducted at a

sui tabl e tenperature, normally between [err] and the reflux tenperature of
the sol veh®. 3, 1y pr%irvﬁ ves of formula Ry SiMe; are either

commercially available, for example, cr3sm_e3, or have
been previously described in the literature or can be
prepared by the straightforward application of known

. methods.

15 : ' Re .
' Compounds of formula (1) wherein A is C=C< 3 may be

prepared by | | R¢

(a) elix_nination of HWR, from a.compound of formula (1)
20 B o ' :

. WR,

wherein A is (7

. ~.
. R,
or (b) by using a compbund of genera;l. formula (8) as the
substrate for a standard alkene forming reaction such as
’ 25 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)

30 _ ' W '

wherein A is (¢~ Ry

~.
Ry

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

35 oxychloride. Said reaction should be conducted at a
' suitable temperature, normally between -20°C and i:he
reflux temperature of the solvent. In a preferred
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vari at i ONQ 98/337a-ut i on of a corrpound of formula (1) wher ei PCE/SESS/O0SRE
in a solvent such as R4 5 di chl oronskdhane or chloroformat [err] to [err]
is treated with an acid such as anhydrous hydrogen chloride or p-
t ol uenesul phonic acid, or with th| on ) chI ori de, The reactu&eh IS then
u

“alloved to vexiatdenara soantde i red
product (1) wherein 10 Ais C—C nay then be isolated and purified
and [err] charact er| sed u3| g-QR;andard tiechnl CLLie err 15 Compounds of:

8 Mred by

formula (1) . &gl]ﬂ [‘err]
4 (a) using a corrpound of ge al -formul a (1) V\/nereln 20 - Ais CR3 or

reactloﬁ or d("tﬁmtﬂafs : SUbs%pa%&%P%’fg gener aP ?orrru a fl) %rv\#eﬁdeittn 5Ais

[err] as Mi&tstmtnaié Bucha aisl tanhysdrous, ydrogenrchiordde ©F pP-or (c)-
reacting a c&l@lgﬁgﬁa{léﬁﬁca ?%Q&mjloq. (‘Htﬂ"hefﬁbﬁﬂ iéhlo {ﬁr] e Wt h.

trimet hyIS|I bresSence of a Lew s aC| such as oron
trifluori de 3eactigizet hiset them c ablewed 5K0aziRROGEeS o At o ambienterein A

Is [err] temp&@é&é?rbf WbvelY M reuivess ma.i&r (Iizs wherein

10
- R
A is C=C\- : my then be isolated and puri.fied and
Rg : - .
characterised \_a_s:l._ng etandard techniques. |
' ' - ' - ' | /NHRB
15 Compounds of formula (1) wherein A is C\R may
. 4

be prepared by .

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

| | | o R .
- 20 A is C(:R:’ or C=C: 3 as the substrate for a
. | Rg

Ritter reaction,

. or (b) by using a compound of general formula (1) wherein
25 - | '

A is C< OH as the substrate for a Mitsunobu-type
Rq '
reaction,
30 ~or (c) reacting a compound of general formula (1) wherein .

A is C<OH with trimethylsilylazide, ue3siu3, in the
R, : :

 presence of a Lewis acid such as boron trifluoride '
35 diethyletherate to give an azide of formula (1) wherein

, and then reducing said azide using, for
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exanpl e, hWOre%@a™7i n t he presence of a palladium or platini upcT/8E9s00864 5
some conpounds of general formula (1),, contain an asymretric centre
and can thus .exist in enantioneric forns. 1I:‘nese enant i omers may be
separated using nethods that will be well known to one skilled in the art.
Such nethods include,. for exanple, 10 (i) direct separation by neans of -
chiral chromat ography, for exanple, by HPLC using a chiral colum; or (ii)
recrystal | i sati orexsmplke, dhydrogednein c the (presence @f 8 Makladiumgozhe

base (1) with.an aé(fghgyya“m@_cid; or (iii) derivatization of the

conpound of formi reaction with an optically active reagent,
separation of 20 the Tresultant diastereoisoneric derivatives by,

for exanpl e crysoid | cdd s ChePBgeREAR]Y . £6Bbaed (DY resaealal i an Of
t he conpound of fornula (,1). Alternatiyvely, \c’&rq)oundg of formula élr#negﬁy be
obt ai ned 25 di%Tmers .aﬁeﬁbf?czﬂ'?djl Go8i % gxigt 49  enank Sor
fenzyrr?t.ig gna\?vﬁd Soirkar, Ofrhade enantdometish aays hesﬁsbaﬂlrpdundian geeneaal
ormul a (1). ereibn Ai,g.CC 30 can_exi st as Z,(tgrans_and cis),’

i somers.  Such i%’fe?%ﬁr}af%é’?&pm)é s °Rg §F&ﬁ3&f’di¥egﬁ i §8&s, ?BF“
exanpl e, crystal methicdm imcludeyndfioxyrexample,hat wil |l be readily apparent
to one skillged in the art. 35

| (i) direct separation by me'an- of chiral chromatography,

- for example, by HPLC using a chiral column;

or (ii) 'tecrystanisai::lon_ of ﬁhe diascereom'eric. sﬁltc
15 = formed by reacting the base (1) with an optically active
acia; '

or (111) derivatization of the compound of formula (1) by

reaction with an opf.:l.cally, active reagent, separation of
20 - the <resultant diastereoisomeric derivatives by, for'
| example, crystallisation or chromatography, followed by

regengra‘tion of the compound of formula (1).

Alternatively, compounds of formula (1) may be obtained
’- 25 directly in an optically active form by using a chemical
or enzymatic based method of asymmetric synthesis.
| | | Rs
Some cgmpounds of general formula (1) wherein A is C=C\
_ R
30 can exist as B and 2 (trans and cis) isomers. Such
isomers may be separated using standard techniques, for
example, crystallisation or chromatography, that ivill be
readily apparent to "one_ skilled in the art. -

35
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Phar nacolwwsﬁmmeuroprot ective properties of t he conpounacysEssossoul a (1) -
are exenplified by their ability to inhibit delayed neuronal death in the
gerbil bilateral occlusion 5 model o¥4ischaenia. Aninals used were sale
Mongol i an gerbils (60-80g). Drugs were di ssol ved I n | sotoni c sal i ne

cont ai ni ng di net hyl sul phoxi de. 10 Ischaem a was induced in the gerbils
by. 5 mnute mboth carotid arteries follow ng the procedure

~ described by heG Heun&p@odiwim aprdpettipdrof f .the NutmaodgCces 1987,

"t7hr g33ﬁ03?49R &’b‘?“&ﬁ o(r‘?')of e%%ﬁ%f%?‘?ewggk‘%g gﬁ’q\b&ﬁt ﬁ@c%&gﬂﬁgﬂal |y

- and the ani nadelayed neuronal: deavhiire the gexbils bilkteradtoodlusion

neuronal g degmg tig$N4gl hi ppocanpus was then assessed. The test
corrpounds wer e 89' IOQ %‘gyg‘ried (i.p.) as a si ngl e donme 60 m nutes

fol |l ow ng occl usi on. No admi ni'stration was nade prior to the occlusion. The

ef fecti veness aafinally GBEAOWRES ﬂhwmb%l(ﬁh i3 AT 0UB IR P Pindghhs L N

CAl / CA2 hi ppocanpal neurones in g |Is fo owi ng i schaemc insult clearly
25 i 11 ust r ¥ege  [feisgplf nesgn sqkandic conpadine | contadndng ng n |

eur odegener at aqmgth}hgaaphmnds are t herefore expected to be of val ue
in the ﬁ eat mrent of acute - and chronic ‘neur opsychiatric

di sorde characteri sed by progressive processes that. sooner or 30 | ater -
| ead to neur oischaemiadewak aduddgefluindn othePhgerbddst i by Bor miniteons

oneaont Ty Bleiigstel IS0 Se Widotle es" HLTMENS™ LR ™
procedure describe by R. Gill, A.C. Poster and G.N.
. Woodruff, J. Neuroscience. 1987, 7, 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. The extent of neuronal degeneration in the
hippocempus was then assessed. The test 'compounds were'
20 administered (i.p.) as a single dose 60 minutes following
occlusion. No administration was made prior to the
occlusion. The 'effect:h_renees of the compounds of formula
(1) in decreasing damage to the CAl/CA2  hippocampal
_ neurones in gerbils following ischaemic insult clearly
25 illustrates the usefulness of these -compounde in
preventing neurodegeneration. These compounds are
therefore expected to be of value in the treatment of
acute and chronic = neuropsychiatric = disorders
characterised by progressive processes that sooner or
30 later lead to neuronal cell death and dysfunction.

Pharmaceutical Formulations

The administration in the novel method of treat:ment of .

this invention may conven:.ent:ly 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 ng/kg and

especially about 5.0 to 200 mg/kg and may be administered



35. or parenteral at a dosage |level of, for exanple, about 0.01 to 1000
ny/ kg, prewa!!sm'gmabout 1.0 to 500 ng/ kg and especial | y aboupchsEdsionsed00

ng/ kg and may be admi ni stered WO 95/ 33747 :
PCT/ SE95/ 00604 15 on a regimen of 1 to 4 %oses or treatments per day. The

dose will depend on the route of adm ni st ration, pref erred rout es
bei ng oral ‘or _ intyaveno s adm tration. .t w reci ated that
‘the severity 5°B &fFe¢ g aﬁgeﬂf °Fh§rﬁ&t%ﬁt°arﬂfp’g - fTReor s

noarral Idy Iconsr dopad byil:he “#MI ngnph;zhecr zoutiel | off ladmixristeation,
The. phat maceut PEBESRRN I o FoRE8R,or BRLAY {1 cokfhnounE or iR FRbARE o

may conveni ent sdriaistiztation pilt yildart!ﬁ,rlmreci;,t@sgmmmhbrsvuity

granul es sfor o@f ghedWligdadld,2 ag e%:efeﬂee R L théf'ﬂé or
suspensr ons for parent eraI adni ni st rat i on; osr torr es 95 rect al
admi ni strat i onROrRRlly sgongddered; obYcth?or Frending m%ﬂi-%naﬂ’ 11
procedures for 1hltﬁ1u%ezlcectlmaanﬂnaionaﬁanl orr iﬂhta&h& P avsRyee Uthsat
formul ati ons are descrr bed for exa " f’ll‘ maceuticals - The Sci ence
of Dosage FornFBPW HQ#E’ @Rt. Livingstone, 1988. To

pr oduce phar maceut i cal for rrul at I ons cont ai n| ng a conpound according to the

D v, shilet anae, phddid Rl 588G 401 be | EhnBkd s1Bl na’ dipaiia

| act ose, sacchefoshisodpveokionnmay otenveaientlysind tabpetsio pikigh,
ol o pogBiueb CRFERBR,  kdukf e ol YHkhiTa ° PR o

administration, sterile parenteral solutions or

suspensions for parenteral administration; suppositories

15 for rectal adnministration; or suitable topicalz

‘formulations. Conventional procedures for the selection

and preparation of suitable pharmaceutical formulations

are described, for example, in "Pharmaceuticals - The

Science of Dosage !‘om Design", M. E. Aulton, Chuxchill

20 Livingstone, 1988.

To produce pharmaceutical formulations containing a

compound according to the present invention in the form

of dosage units for oral application the active substance

, 25 ‘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 polyvinyl-

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 coat_ed 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



pyrrolidone, and a |ubricant such as magnesi um stearate, 30 - cal cium
st ear at e, WONPEMAy| ene gl ycol , waxes, paraffin, and the |i RGT/SE9S00604n
conpressed into tablets. If coated tabl %ts are required, the cores,
prepared as described above, nmay be c'o&t ed with a concentrated sugar
solution which may contain e.g. gumarabic, gelatine, talcum 35"

titani um di ox] e | ke At Lvel | d
with a pol ym#gm%%eéﬁn&iﬁ%#%fi Sr%’éaﬁéﬁips@o‘r\% f‘l-ana{f?:te‘gdi |y
_vol ati.l e or gakheseokceetings \im cerdersto readily distinguish between -
PCT/ SE9S/ O60¢a i fefl meaue&aﬂfnq?r JaDEEe SRt CNlabt {SS BhbstaR%eRe @ided to

these coatings 1n order to readily distinguish between tablets containing
different ac@ifferenpsamauats of gpe; act f’eam# the active
conpounds. 5 For the preparation of soft gelatins capsules, the active
subst ance may_be adm xed-with, e.q..a vegetabl e oil or nolyethylen | ycol .
Hard gel atine® @& &"W‘b‘b’rﬁ%?‘hf dH |g§39t§$"ﬁ~.é”§ -'s&gé &I‘F?‘é‘% i ng
ei ther the absubsfifnce mayt ibmcadmized piltl se.gf oa vegeatabblbe otlgor -

5610%,, 7S50 A R e g Saphafe BB,
liquids or segianuleis of the activessubstandensing eitheycthei above
capsul 65 15 dOSeH5ned tseﬁ@ip%?%ﬁi" i ﬁfﬂfi Ca{:?ﬁﬂeﬁ_ﬁn bg.go! Ut hgREoBE,

i .
suspensions or can be prep _ t‘he_ torm-of suppositories :
conprising t#accharese, AarRitels mADRiEPR. urRtarches ¢ al PPEAEP base,

or gelatine rggd#dh20 cofRPSUbEErERIDI 681 NdahPEopebtif) §UDSERNTA1bBe
admi xt ure derivatives or gelatine. _Al'soliq'uid_s”.a:. semigolids of
~ the drug can be filled into hard gelatine capsules.

Dosage units for rectal application can be solutions or
suspensions or can be preparéd_ i:_; | the form of
suppositories comprising the active sﬁbstai_xc,e in
admixture with a néut:al_ fat_ty'.ba_se__,_ or gelatine rectal
20 capsules comprising the active sub'sta_nce in admixture

with vegetable oil or paraffin oil. |

Liquid preparations for oral application may be in the

form of syrups or suspensions, ::Eor_ example .sblutions

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

active substance herein described, the bal_a_nc"e' being

sugar and a mixture of ethanol, water, giyce’_r_ol and

propylene glycol. Optionally such liquid p:epa:&tiohs may

contain colouring agents, f.la_vourin_d agents, saccharine

30 and carboxymethylcellulose as a th:_lckening' agent or other
- excipients known to the man in the art.

Solutions for parenteral applications by injection can be
prepared in an aqgueous solution of a w&ter-soluhle
35 pharmaceutically a_cceptabie salt of the active s;ibstance,
preferably in a concentration of from about .0_.595 to about
10%5 by weight. These solutions may also é;ontain'



wi th vegetable oil or paraffin oil. Liquid preparations for oral

appl i cati oWWORSB3™MI in the form of syrups or suspensions, fopcnsm@miﬂm;.

sol utions 25 . containing fromabout 0.02%to about 20% by wei ght of the
active substance herein described, the bal ance bei ng sugar and a mixture of
et hanol ; water, glycerol and propyl ene gl ycoI Optional ly such I [ qw d

preparatlons may nt.ai n col our| ega? urj ng agents hari ne 30
and car boxynet I?fl’@gl "'ﬂgl 9y ﬁ&%o ﬂi %tf& t Pown
to t_Be man in gjawoaﬁe Snbutumsotorswnfaoaeratthml lamtmstby inpme' on
can be prepared in ueqQus . s

phar maceuti cal |ﬂ91§€3§~&%§'b g(‘fgear g‘? ct cjtae‘%,/%flﬂ)s?‘;ance preif%rvéaﬁ)’fy I'n a
concentrati on diosagemmmidcy ke about 10% by wei ght. These soI utions
‘may al so gontain WO 95/ 33747

~PCT/ SE9S/ 00604 17 stabilizing agents and/or . buffer| ng agents and may
i nvol ve t he us@xseptuwhesre isec dndicatedy khe faceRsany starting,

conveni ently bgapediadgd iforarads $eliratlicnd ek CS Exanplesd! wdwg e
ot herwi se indicated, the necessgry starting materials for all Preparations

and Exanpl es wRMEFCHH i¥%d |y. 10
PREPARATI ON 1 4-Met hyl -2-trifl uoroacetyl thi azol e n- Butyllithium (2.5M

solution_i.n hexanes, 40.4m ) was ad o a stirred solution of
4- et hyl i azol e (1 Og) in anbydrous%ﬂéﬂgﬁéﬁu an at [err] under an 15
at nosphere of d&= riffluorcitet hyi
n-Butyll:l.th:I.um (2.5M solution in hexanes, 40.4ml) was
added dropwise to a stirred solution of 4-methylthiazole -
(10g) in anhydrous tetrahydrofuran at -70°C under an
15 atmosphere of dry n:ltrocen. After 30 minutes, -athyl
' trifluorcacetate (12ml) was added 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 hydrate corresponding to the
title compound as a white solid.
M.p. 77-81°C.
D) = 13¢ mmr (4¢-DMSO) 16.4, 91.1 (@ J 3znz), 116.3, 122.2 (q,
J 287!-!2), 152. 0 and 166 6 ppm.

Found: C, 33.8; H, 2.7; N, 6.6. CgH F,NO,S

requires C, 33.8; H, 2;8;-N. 6.6%.

30 - ‘ P
Following the general method of Preparation 1 and using
the appropriate thiazole the compounds of Preparations 2
‘and 3 were prepared.

35



~trifluorgacetate (12m ) was added dropwi se. After a further 2 hours the
mixture WHR2SH¥ed to warmto roomtenperature and was t hBET/SEIN00684 i ng

- overni ght. Saturated aqueous anmoni u df | ori de sol ution was added 20 and.
t he organic. phase was separated, drie nd evaporated to dryness. The
residue was purified by flash chromat ography to give the hydrate’

corresponding to the title corrpounglz‘i gsolid. Mp. 77-81l[err]C 25
13C Nnr (d6- DI\/BO) 16.4, 91.1 (EJ ; ghg 122 2 (q J 287Hz), 152.0

and 166. 6 ppd.SaPimethyl <2t Ehees C, 33.8; H,

2.8; N, 6. G%C&C}_.%Amg_;? ﬁ:&@gral rret hod of Prepar ation 1 and usi ng
the appropriate | aZ0 e conpounds of Prepar atlons 2 and 3 were

pr epar ed. 35M ) 337°47 ' .

PCT/ SE9%/ 006 rpukidl PREP/SYAISN B, lB.'SGDimstSIyQ 2-,1! F%NO§SOacetyl t hi azol e (as

EQ‘?rTOVegﬁP?%?%&tﬁ'dr t?’%"@ﬁ N éé'zo}qmé TIO\I 37; o RS A NS0

2-Trifluoroacetylthiazole (as the correspondi ng hydrate) 10 Mp. [err] C
Nor [err] 91.7 (q, 3 32Hz), 122.4, ﬁgﬁlﬁgthB?Hz) 142.9 and 167.9 ppm

-Trifluoroacetxlth:lazole (as the cor:eszonding hxg te)

10 © M.p. 80-82°C.
13c wmr (ag-DMSO) 91.7 (q, J 32Hz), 122.4, 122.7 (q, J
287Hz), 142.9 and 167.9 ppm.

o . - mrmmou 'S

15 2-Acetyl-5- 2-metho rethivl -4-met. 1t:hiazole _

From 5-(2-methoxyethy1)-4—methy1thiazole an‘d ethyl
~ acetate, fol].ow:lng the procedure of Preparation 1.

13c mmr (cpely) 15.1, 25.6, 27.6, 58.7, 71.9, 137. 9,
_1516.1630and1915ppn
20

From 5-(2-methoxyethyl)-4 -methylth:.azole ‘and  ethyl

trifluorocacetate, following the procedure of Preparation
25 1. . | | |
13¢ Nmr (cnc13) 15.2, 27.8, 58.6, 71. 3, 116.2 (@ 7
288Hz), 142.2, 154.1, 155.8 and 173.0 (q, J 36Hz) ppm.

| ~ PREPARATION 6
30 -4-Methyl-2- trifluoroacetxloxazole
-'I'rifluoroacetylimidazole (109) was added to a stirred
“solution of 4-methyl-2- t:imethylsilyloxazole
(J.Chem.Soc.,Chem.Commun., 1984, 258) (9. 95¢) in diethyl
ether (100ml) at 0°C. After 20 hours,r water was added.
35 . The organic ph_ase was separated, dried and evaporated and
the residue was purified by flash chromatography to give
the title compound as the corresponding hydrate.



PREPARATION 4 15  2-Acetyl -5-(2- met hoxyet hyl ) - 4- net byl t hi azol e From  5-
(2- met hoxy YD 9533747 net byl t hi azole  and ethyl acetate, fol| POISEIS#0604
procedure of Preparation 1. C Nnr (CDCl1l3)_15.1, 25.6, 27.6, 58.7, 71.9,
137.9, 151.6, 163.0 and 191.S ppm 20 PREPARATION 5

5- (2- Met hoxyet hyl ) - 4- met hyI 2-trifl uoroacetylthl azole From

5- (2- met hoxyet hyd ne o] | oroacel.ate,
following the pro %e‘%’f T‘% {B%gg h‘ﬁ‘i 8r‘i % yq’lséi k# %3615‘32
27.8, 58.6, 71.2B7THAL6.13€0, 2536173 and2158.6ppm, 155.8 and 173.0 (q, J
36Hz) ppm PREPARATI ON 6 30 4- Met hyl -2-trifl uoroacetyl oxazol e

1-Trifluoroacetylimdazole (10g) was _added to a stirred solution of
4-methyl - 2-tri met hyl silyl oxazol e (J. ERERABATIONCem Conmun., 1984, 258)

(9.959) imdi etM(ﬂ&:gj_méﬁiﬁaig%]xﬁéﬁé 20 hours,r water was added.
35 The organi¢ e separ at ed, d eva orated and the residue
‘was purified bf%% o_zgasﬂy ARk &“t B th?’?%ﬂp&@n@ nl) (Was
correspondi ng hialiell cdropwi@ed5t837d 7 stirred solution of 4d-methyl-2-

DT 5599100004 O £ub S SRS, b ) UK, ‘Canvhlods
(4- et hvl - 5- t hitstxiahvwdxtafuran MAiethyl mm:@mmmdm Lp wsmaneat
12.8m) wgs addaggbcdPghass! auf Sthbbpflesd U C8rY ALdEISMh: Zaster 90
minutes, 4-methyl-S5-thiazolecarbaldehyde
(J.Amer.Chem.Soc., 1982, 104, 4934-4943) (4g) was added.
After a further 3 hours at -100°C, water was added and
the mixture was warmed to room temperature. Saturated
15 aqueous ammonium chloride solution was added and the
organic phase was separated, dried and evaporated. The
residue was crystallised £from ethyl acetate to giﬁe
bis(4-methyl-5-thiazolyl)metbanol. This material in
dichloromethane was oxidised using manganese dioxide to
20 give the title compound.

l# mmr (cDC1y) 2.73 (6H, 8) and 8.85 (2H, s) ppm.

o PREPARATION 8
’ - 25 Big(4-methyl-2-oxazolyl) Ketone
o Triphosgene (2.9g) in anhydrous dichloromethane  (25ml)

was added dropwise to a stirred solution of 4-methyl-2-
trimeth_ylsilyloxaiole (10g) in dichloromethane (50ml) at
0°C. The mixture was then stirred overnight at ambient

30 temperature. Saturated agqueous ammonium chloride solution
was added. The organic phase was separated, washed, dried
and evaporated. Purification by flash chromatography the'n'
gave the title compound. : :
13¢ mmr (cDC1l,) 11.7, 138.7, 140.2, 155.9 and 164.6 ppm.

35 : ' '



trinmethylsilylthiazole (59) I n anhydr ous tetrahydrofuran/diethyl
et her/ peWQ9sB3747. 4: 1, 75m ) at 10  [err] under an at nospPEE/BES006Hdy
nitrogen. After 90 mnutes, - 4-nethyl -5 -thiazol ecarbal dehyde

- (J. Aner. Chem Soc., 1982, 104, -4934-49 (49) was added. After a further 3
hours at [err] water was added and the mixture was warned to room
tenperature. Saturated 15 aqueous'giw%]*uin chl oride sol ution was added
and the organic phase was separ at ed rred and evaporated. The residue was-
crystal |l i sedlf, loBisi(dymethyl>i agoaydeshanak hy| - 5-t hi azol yl ) net hanol .
This material lsQr O e i-_dﬂégh' mma gdlﬂgdeto
20" gi ve tﬁ Whgﬁg‘kggr%p%ohuww s\éﬁ.%t@éﬂj ﬁ WD&Q ..8S (2H,

ppm PREPARAiﬂdudsdgapwi-s|594AneFHfF!9L0£&ﬂ&%H% eﬂcn@ ﬁ? (2. 9g)

i n anhygrous Q}%ﬂ;&rgﬂ @i‘ fﬁiaﬁdQQQOdilqp\I66-7upe ahdblrE(tn
solutlon of i’ |- 2- trlrret oxazobg& g%lnd r%ﬁne
(50m ) at OCAtmesphexe,re qﬁ&nﬁ EB% (10 Ad

t enper at ur e. aggi;ulgat ed(ﬁgpeom a tetrahydriofarat: s(25ml)on ms adthd The

{1 e chr omaPagPHsAe-( AEks 5@“%@%?# Blef S Y el 5T,

140. 2, 155. 9t6ndn’lr.@1 €o ppoon3tempeiataivesnd was then left to stir

LT (B i prh b’ s

n- Buty SolUTTOn Tn heXanes
solution was added and the organ:l.c phase was separated.

Further . processing in the usual fa.sh:l.on and
_crystallisation from diethyl ether then gave the title
| compound.

15  M.p. 82- 84°c. . - -

13¢ mmr (cDC1,) 17.0, 31.2, 76.1, 114. 7, 152.2 and 174.4

ppn.

'.l‘reatment with a:nhydrous hydrogen chloride in d:i.et:hyl
20 ether gave the corresponding hﬂrochlor:lde.

M.p. 135°C (dec.).

13¢ mmr (ag-pMSO) 16.3, 28.9, 75.2, 115.6, 150. '8 and

175.5 ppm.

25 Following the general method of Example 1 and using the
appropriate thiazole ._wit:h_ the appropriate ester, the
compounds of Examples 2 to 5 were prepared.

30 1,1 -Bis. gd.5-dinet§x1-2-£hiazolxlzethanol
M.p. 143-144°c. _ .
3¢ mor (cpely) 11.2, 14.6, 30.8, 75.8, 127.5, 147.3 and
170.3 ppm.
Found: C, 53.7; H, 5.95; N, 10. 3. c1z“1s“z°sz
35 requires C, 53.7; H, 6.0; N, 10.4%

Hydrochloride, m.p. 146-147%.



added dropwi se to a stirred solution of 4-nethylthiazole 5 I n anhydr ous
t et r abydr ONQ9&33%200n1) at [err] .under an atnosphere of dry pirsEasBes0s ATt er
30 minutes, ethyl acetate (4g) in tetrahydrofuran (25nl) was added
dropwi se. After a further- 1 hour, the m2&kure was allowed to warmto room
tenperature and was then left to stir 10 -overni ght. Saturated -aqueous
sodi um hydr ogen car bonat e sol uti on was added and the organi ¢ phase was
separated. Fur mesuires Syedity Hi P-62 M 9&%al fashion and
crystallisation fromdiethyl ether then gave the title conmpound. 15 M p.
-82-[err] C Nm (CDC13) 17.0, 31.2, 76. #ﬁ%? 152.2 and 174.4 [err]

Treat ment with anhydrous hydrogen chlo al ethyl 20  -ether gave t he

correspondi ng mmmw,muzsemguey;z 2p2-dimethyb-B-pPEp&nol/5. 2,
115. 6, 15@.8 a 25 Fol |l owi ng the general nethod of Exanple

1 and using tEg_ p ro ricate thiazole with the appropriate ester, the -
conpounds of ﬂalmrz(ﬂ@@g\)erblpﬁepd-ﬁedu BOMNLE 40 J) 83111- A27 (%

5-di et hyl - ﬁ%:hetlwa ). [err] C Nm [err] 11.2, 14.6, 30.8,
75. 8, 1275 1473a 17

ppm Found 53.7; H, 5.95; N, 10.3. [err]
35  requir es Hydrochlonide; Gl o, 160~ Mﬂ%ﬁhochl oride, mp. 146-1470C.
Found: G, 47. 2polindy- €, B1.3,08,[ ¥.17; ¥ 7.9. cygmy,N 08, .HCL
i 10 requires C, 52.0; H, 6.7; N, 8.1%. :

EXAMPLE 4
1,1-Bis(4,5-dimethyl-2-thiazolyl) -2-me1:hzl 1-propanol
, M.p. 106-108°c.
15 13c mmr (cpely) 11.2, 14.6, 16.5, 40.0, ©1.0, 127.2,
146.8 and 170.1 ppm.
Hydrochloride, m.p. 169-171%%.
Found: C, 50.5; H, 6.4; N, 8.4. cunzonzosz .HC1
requires C, 50.5; H, 6.4; N, 8.4%.
20
EXAMPLE 5
1,1~ Bis“-methxl 2-thiazolxl)-'2,z-dimethxl-l'-gropanol

Hﬂrochloride
M.p. 190-193°C (dec.).

, 25 13¢ Nmr (ds-:DMSO) 16.5, 25.4, 40.0, 82. 3, 115.6, 150.2
‘and 172.5 ppm. '
Found: C, 49.0; H, 6.1; N, 8.65. CyyH,gN,08, .HC1
requires C, 49.0; H, 6.0; N, 8.8%.

30 EXAMPLE 6
n-Butyllithium (2.5M soclution in hexanes, 17.3ml) was
added dropwise to a stirred solution of 2-bromothiazole
(6.5g) in anhydrous diethyl ether (40ml) at -70°C under
35 an atmosphere of dry nitrogen. After 30 minutes, 2-
' acetylthiazole (5g) in diethyl ether (10ml) was added
dropwise. After a further 1 hour, the mixture was allowed



WD 95/ 33747 ' PCT/ SE95/ 00604 21

requi r esw@ 9s/83743;, H, 5 6; N 9 2% EXAMPLE 3 PCT/SES5/00604

1. 1- Bi s(4, 5-di et hyl -2-t hi azol yl ) -2, 2-di net hyl - 1- pr opanol 5: N.p. [err]
[err] Nnr [err] 11.6, 15.1, 26.0, 40.82 83.1, 127.7, 146.8 and 168.4 ppm
Hydrochl ori.de, mp. [err] Found C 51 8; H 6.7; N, 7. 9 C1522N2082 , HC

- 10 requires C, 52.0; H, 6. 1% LE 4_1, Bi s a

(4, 5- di met hyto 2 WasmhBPy TeoR nGPWPFF‘:BFBpa tex p1 ﬂ%”rosﬂt"“f&“ 13C

Nt [err] llaguedts®godéul hﬁﬁregeﬂlcﬂrbéﬁita sd1Gtioanvas’addedy and

e o L oA v sfbadagh” slrdbes' robibilog' Gh

1.1- Bls(4ln1ﬁuluiuhh|£aeh$bh thed- gavet bhe- titlep &nmpqwmlochlorlde M p.
190- 19 ﬁﬁg 1 76§C Nov [err] 16.5, 25.4, -40.0, 82.3, 115.6, 150.2

and 17 9.0; H 6.1; N 8.65. [err HCL requires C,
49.'0; H, 6 mm:swnem ) 31.4, 76.4, 120.3, 142. O]Em@gfﬁ Ppm.

.1-Di (2-thi L) &t hggoh ,nyBugykli ghi 4m, 02. ﬁ on.in hexanes, :
17 3m) was gé@é% 66 &?sg g agsblrygd sqluti 2=bronnth|azole (6.50) -

" in anhydr ousreqraines théﬁ ?40##)3a9' Npod3 uﬁ&Er 35 ‘an atnosphere of dry-
nitrogen. Afjohrd8nibpying 7 m.B. 137- 140°C (dec.).
10  13¢ mmr (as-musm 28.8, 75.4, 120.6, 142.0 and 176.0 ppm.

Following the general method of Example 6 the compounds
of Examples 7 to 13 were prepared.. S '

15 - : EXAMPLE 7 _ N
1-(4-Methyl- 2—oxazolzl)-1-(2 thiazolxl)ethanol
From 2—bronothiazole and 3-acety1-4-msthyloxa=ole (J.
Chem.Soc¢., Chem. Commun., 1984, 258).
13¢ mmr (cpCly) 11.3, 27.9, 73.1, 119.9, 135.4, 136.4,
20 142.6, 164.6 and 174.1 ppm.

L EXAMPLE 8
1, -Digz-thiazolzlz-2,2,2-trif1uoroethanol
From 2-bromothiazole and 2-trifluoroacetylthiazole
25  M.p. 113-115°. .
13¢c mmr (ag-DMSO) 77.3 (q, J 30Hz), 122.8, 123.0 @ 3
286Hz), 142.7 and 166.1 ppm. : -
Found: C, 36.25; H, 1.7; N, 10.5. CgHgF3N,08,
requires C, 36.1; H, 1.9; N, 10.5%.
30
. | | EXAMPLE 9
‘1, -Bis(4,5-dzmethxl -2~ thiazolxlz-z,z,z trifluoroethanol .
From ~ 4,5-dimethylthiazole  and 4,5-dimethyl-2-
trifluoroacetylthiazole. :
35 M.p. 122-123. 5%¢.
13¢c mmr (44-DMSO) 10.5, 14.4, 76. 9 (q, J 30!-!2) 123. 1 (q,
J 2863:), 129.0, 147.9 and 161.0 ppm.



acetylthiazole (5g) in diethyl ether (10mM) was added dropwi se. After a
further 1 WOWS33Mhe m xture was all owed WO 95/ 33747 PCT/SE95/00604

PCT/ SE95/ 00604 22 to warmto roomtenperature. After 1 hour, saturated
aqueous sodi um hydrogen carbonate sol uti 88 was added _and the organi c phase
was separated. Further processing in the usual fashion then gave the title
conpound. 5 M p. 146-1470C. N [err]l 31.4, 76.4, 120.3, 142.0 and 175.2
ppm Found; C, 45.1; H, 3. 5 N, 13.0. éﬂ‘?‘#ea&i.res C, 45.2; H, 3.8 N,

2

13.2% Hydr ochl pyideis 1}2{Ehiazol

Compounds of & m%sifo%%@ritﬁﬁe@fg??%n@

conpounds of
EXAMPLE 7 1-(4- Miﬂ;hmbmthﬂaﬁalhhl azaind) et ha@bdhgFr omanhydrous

2- br onot hi zoI t ole (J. Chem Soc., Chem Conmun.,
1984, 258)§ rr I_Yﬁ @#ﬁioégéi 119.9, 135.4, 136 4 20

.142. 6, 1646ari!1 QLO‘;ﬁR 811D|(2th|azolyl) 22.

Vb fertloe n 7”‘7 ’“ @Z"i” DSaE 5338897 9511, R28E. Gg.

~and 166.1 ppm ':F: I\PP!‘@ 5. [err] ’reqwres C, 36. 1 H,

~1.9; N 10.5% 30

10 EXAMPLE 11 .
1-Big (5-(2-metho 'th 1) -4d-methvl-2-thiazolyl)ethanol

From 5- (2-nethoxyethy1) -4-methy1thiazole and 2-acety1 -5-
(2 -nethoxyethyl )-4 -methylthiazole .
M.p. 50-51°.

15 13¢c mmr (cpc1i;) 14.8, 27.0, 30.8, 58.5, 72.4, 75.8,
129.3, 147.6 and 171.3 ppm.

20 trifluoroethanol
From 5-(2-methoxyethyl)-4-methylthiazole and 5-(2-
methoxyethyl) -4 -met:hyl -2-trif 1uoroacety1thiazole .
M.p. 68- 69°c. '
13¢ mnr (ds-DMSO) 14.6, 26.0, 57.7, 71.4, 77.0 (q, J
, 25 30Hz), 123.1 (q, J 286Hz), 131.4, 148.1 and 162.0 ppm.

' EXAMPLE 13
1- (2,4-Dimethx1 -5=- thiazolxl)-l-gz thiazolyl)ethanol
Y3c mmr (cpc1y) 16.3, 18.7, 31.6, 73.6, 119. 9, 136.4,
30 142.2, 148.3, 162. 7 and 176.9 ppm.

EXAMPLE 14
1,1-Bis(4-methyl-5-thiazolyl)-2,2,2-trifluorcethanol
(Trifluoromethyl)trimethylsilane (494 p.l) was added to a
35 stirred solution of bis(d-methyl 5-thiazolyl) ketone
(500mg) in anhydrous tetrahydrofuran. (20ml) at room
temperature. After 1 'hclur, tetrabutylammonium fluoride



"EXAMPLE 9 1.1-Bis(4.5-dinethyl-2-thiazolyl)-2,2,2-trifluoroethanol From
4, 5- di neMPANRT4zol e and 4,5-di methyl -2- trifl uor oacREY/PEMOMN4| ¢, 35
Mp. [err] C Nnr (d6-DVMSO 10.5, 14.4,.76.9 (q, J 30Hz) 123.1 (q, J 286Hz),
129.0, 147.9 and 161.0 pm WO 95/ 3 _ -
PCT/ SE95/ 00604 23 EXAVMPLE 10 1.1-Bis.(4-nethyl-2-thiazolyl)-2,2

2-trifl uoroetWQFr‘?m ed&égm E’KU mﬁ&%% me@ngtirgéd lﬁ,tzh)ﬂ

trifluoroacet t et rahydr o?ur an

“as sol vent lnd thed. mm;pcnwrmm aﬁé#r]‘ﬂ&?iéde#? After 30 mipytes 7
122.6 (q, %%‘%Lg pa uEQed to H10 the addition
EXAMPLE 11 1, |sféi%°5‘rrlg?ﬁg>%\§grﬁ;%a§ 2’th| atz?;I vlg ethanol From _
5- ( 2- met hoxy &fhy|5M 4 RRESRSY ‘H‘a & 2

(2- met hgxyet ipeparated M&Whﬁrﬂ!&uﬂd{n]tﬂé usuébmé,nner tergivd4. 8,
27.0, 30.8, 5 72. 4, 129.3, 147.6 and 171.3 ppm EXAIVPLE 12 1,
1-Bis(5-(2n§§wo oP %I-Zthlazolyl) 2,2,2- 20

“trifluoroethanol From 5 (2- met hoxyet hyl ) - 4- met hyl t hi azol e and 5-(2-
met hoxyet hyl h F tdi azol 68 C

(36 D) }{4)163% TebiY (ag-bibb) 145235 -)@ 71 340! & i) 58282C0 13 N

' 285Hz), 128.0, 152. 1 152 8 ppn.

10

!'ollowing the method of nxanple 14 end using bis(4-
. methyl- z-oxazolyl) ketone and dichloronetha.ne as solvent,
15 the title oonpound .was prepared. -

13¢c wmr (cpCly) 14.7, 76.8 (Q, J 32Hz), 125.9 (q, J
285Hz), 140.5, 140.8 and 160.1 ppm.

20 EXAMPLE 16 o
' 1-(2,4- Dimethxl =5~ thiazolzl) -1-(4-methyl-2-

thiazolyl) ethanol '
n-Butyllithium (2.5M solution in hexanes, 5.1ml) was

added dropwise to a stirred solution of 4-methy1-2-
25 trimethylsilylthiezole ( from -methylthiezole ’ n-
butyllithium and trimethylsilylchloride) {2g) in
anhydrous tetrahydrofuran . (40ml) at -70°C under an
atmosphere of dry. nitrogen. After 30 ninutes, S-acetyl-
2,4- dimethylthiezole (2g) in tetrehydrofuran (10ml) was
30 | added dropwise. After 1 hour the mixture was allowed to
warm to room temperature. After a further 2 hours,
saturated aqueous amionium chloride solution was added.
The organio .phase was sepereted, weshed, dried and
_ evaporated The residue was dissolved in tetrahydrofuran
35 (2ml) and tetrebutylamonium fluoride (640mg) was added.
'The mixture was stirred overnight and then worked up in

the us_uel £e_shion to give the title _compound_



25 30Hz), 123.1 (q, J 286Hz), 131.4, 148.1 and 162.0 ppm EXAMPLE 13
1-(2,4-Di PY33742 t hi azol yl )-1-(2-thiazolyl)ethanol [err] NRCT/SES390604G. 3,
18.7, 31.6, 73.6, 119.9, 136.4, 30 .2, 148.3, 162.7 and 176.9 ppm
EXAMPLE 14 1, 1-Bis(4-nethyl-5-thiazolyl)>-2.2,2-trifl.uoroethanol o
(Trifluoromethyl)trinmethylsilane (494 [err] was added to a 35 - stirred

solution of B3k t e, hhi 2808y ! )17 Jost one. 4 50@)s,j n78nBydrine. 4,
tetrahydrofuran (20n) at r om_tenpeézatélre.-,q_}fr 1 hour, tetrabutyl anoni um
fluoride  Wh3§5Pa374p.2, 152.3,°162.6 and 175.7 ppm.

PCT/ SE95/ 0060%cahd(:3@QNS1 ¥as Hddds; Te X0 08 Lrey yse,B3085ed for 2 hours
and then 3M hé‘drﬁg‘ﬁhl origc %%Ioc;quf aéj o Ly mnutes the reaction
m xture was a je 8% p y "the addi t1Ton "0 ~ SM pot assi um hydr oxi de.
The orgénic phase was 5 separated and then worked-up in the usual

manner to give the title conpound. NW% .9, 73.7 (g, J 31Hz), 124.9
(g, J 285Hz), 128.0, 152.1 and 152.8 ppm MPE 15 . _

1, 1-Bi 3(4- met 4 Bigl& B-dimethyl -2-thiazolyi e - ALt ’ X
Exanpl e 14 angdatmpe Pi S(4- nethyl-2-oxazolyl) ketone and dichl oronet hane
as solvent, 15  the title conpound was prepared. Nnr [err] 14.7, 76.8 ,
J 32Hz), 125. dcelyl)chdomide | @"_‘h&d’.‘fﬁﬁ’&%cﬁq °p;fr41 on ‘of 1,1- (a
EXAVPLE1D6 1-bisA-d) sediiethyid+ 226hiapol )+ 2yR~2rifluoroethanol

(1.54g) and 4-dimethylaminopyridine (2g) in dry
dichloromethane (70ml). The mixture was stirred at room
temperature overnight and was then washed with saturated
aqueous sodium hydrogen carbonate solution. The organic
15 phase was separated, dried and evaporated and the residue
. was purified by flash chromatography to give the title
compound. ' ' o '
M.p. 163-164°C.
Found: C, 45.9; H, 4.0; N, 7.4. Cq H;cFaN20,8,
20 requires C, 46.15; R, 4.15; N, 7.7%

 EXAMPLE 18 |
1,1-Di(2-thiazolyl)-2,2,2-trifluoroethyl Acetate

| From 1,1-di(2-thiazolyl)-2,2,2-trifluoroethanol using the

’ 25  method of Example 17. ' - -
M.p. 82-84°C. _ .
13¢ mmr (cDC1l;) 21.2, 81.4 (q, J 31Hz), 121.4 (q, J
284Hz), 122.5, 142.2, 161.1 and 167.5 ppm.

30

thiazolyl)ethane
1-(2,4-Dimethyl-5-thiazolyl)-1-(2-thiazolyl)ethanol

(200mg) was suspended in benzene (2ml) at zroom
35 temperature. Diphenylphosphoryl azide (212u1) was added,
| followed by 1,8-diazabicyclol[5,4,0]Jundec-7-ene (152j1).
The mixture was stirred at ambient temperature for 72



t hi azol yl ) et hanol n- Butyl l'ithium (2.5M solution in hexanes 5.1nm ) was
added drW@M#s887470 a stirred sol ution of 4-methyl-2- 25  PCI/SE95/00604

- trimethylsilylthiazole (from - 4-netfpyl t hiazol e, n- butyllithium and
trinmethylsilylchloride) . (2g)- in anhydrous -tetrahydrofuran (40m) at
[err] under an atnosphere of dry nitrogen. After 30 m:nutes, 5-acetyl-

2 41 ey il 4k LBebCRAIMNUD UMD dUIQY kRt and st
ropwi se. er our .t he ure wag a 0 m ature.
After a furt Hogkzupoyr 48 sanhPat els 50% umlﬁiﬁso urgl%ﬂn was
added. The ensdRiatogtaphy\thelr gavel e:he titshe ccompbumdl. and evapor at ed.
The residue 43 ol r,aahy. 5 (@M n

t et rabut yl anm) %’f L‘Jéﬁe?ﬁp é’?()rﬁj) ?@d?‘ Thse‘ rﬁ;'xtél'za %és 153'[2° ed -
over ni gbt andtmemmnﬂqmdmanthehﬁameay#BMto di%@ -the unve-
~conpound. WO 95/ 33747

PCT/ SE95/ 00604 25 13C Nnr [err] 16.4, '17.0, 18.7, 31.5, 73.3, 114.4,
136.3, 148.2, 152.3,. 1626and175%1-!:a91d 'C: 51.7;  H 5.4; N, 10.8,

~[err] requirgs (e

1, 1-Bis(4,5- Mte AC%JA
chloride (0. MP%%M . _ ro
bi s(4, podi meilykne 'y b£213%2phllllfaldiwe$ﬁ¥a!hirdch]54:@ giventhe

4-di et hyl am nopyr i (2g) in. dry dichloronethane (70n.). The mixture
was stirred t&&oﬁ%ﬁb‘@ﬁature over ni ght and was then washed with o
sat ur at ed aq&aolm:sodtwlgydnogam_ CriHnend £ci6d: i (eaclhdMor §dni @.23

' (2H, br s) and 7.28 and 7.73 (each 1H, 4, J 3Hz) ppm.

15 . ExamPLE 21
1, -Digz-thiazolxu-2,2,2—tri£1uoroet:§zl llethxl Ether
1,1-Di(2-thiazolyl)-2,2, 2-¢tri£_1uoroethanol (1g) was added
to a stirred suspension of sodium hydride (80%, 225mg) in
dry dimethoxyethame (50ml) at 0°C. After 15 minutes,
20 methyl iodide (2.1g) was added dropwise. The mixture was
- allowed to warm to room temperature and was then left
'st:.rring overnight . The mixture was concentrated by
evaporation, then poured into saturated agqueous sodium
chloride solution and extracted with dichloromethane.
25 ‘The material thus obtained was purified by _flash'
chromatography to give the title compound as a white
- solid (950mg). : '
M.p. 40-41°%. .

30 3¢ mmr (cDCl,) 54.9, 82.9 (g, J 30Hz), 122.2, 122.8 (q.
7 287Hz), 143.2 and 163.6 ppm.
Found: C, 38.7; H, 2.4; N, 9.9. c937r3uzos2 requires c,
38.6; H, 2.5; N, 10.0% - .

35 :
EXAMPLE 22

1,1-pi gs-thiazolzll -2,2,2-trifluorocethanol



15 phase was separated, dried and evaporat ed and the residue was
purified bWO9SE3M7chr omat ography to gi ve the title compound. PCI/SEISDE4164C.
Found: C, 45.9; H 4.0; N, 7.4. [err] requires C, 46.15; H 4.15; N,
7. 7% EXAMPLE 18 1, 1-Di (2-thiazolyl)-2. 2 trlfluoroethyl Acetate From 1,
1-di (2th|azolyl) -2,2, 2tr|fluoroethanol using the 25 met hod of

Exanple 17. Mp_ fgﬁ?ﬂlfé-‘}%“” g{,l ;%11‘&1&1 $n(hexardd?) 1319 (fas’

284Hz), 122.5, 1
EXAVPLE 19 1- AMdded)’ (gmima hy|tS5- tm azaqud(z-smww )@f hard~

" Chensene. “{'z‘ﬁ*“}?@???%%“““mé’? 4 L?E”W' ks phary AEespEaced
[err] was adde& wnl/di@t(}}y %?/’E‘f%fﬁt ?éngeg h'g'é‘)[ &% The ..
mCZ(I' } gIrESS\/Ng&SZI 2 c?ars an o ;tn&pph&ﬂr offdeﬂigroHﬁgﬁﬁgiﬁh_hour,t er

P : .
Wor k- up I n YeseRce ’Tcasﬁlt“gﬁ%r%# 3§ng Rn'f géﬁ cﬁﬁ%ﬁét og‘?rﬁ‘f) t hen
gave the titl emqnnmd(lﬁnlxlm v(di)dl@edG aropudlise . 23:Etpr6£n 9£ur£he§ 3

132.4, 5 LE
20 1- (2 4-Di rreﬁ?\ﬂq'ss ??n azol yF)’ 1- th| 220l ” ?hy m ne . proauc rom

Exanpl e 19 -in mm tRsrecu Semperature. Saturated aqueous ammonium
10 ' chloride solution was added and _t:_he organic phase was

separated, dried and evaporated. Flash chromatography
followed by rectysta’llisation from diethyl ether gave the
title compound as a white solid. :

M.p. 109-110°c.

15
13¢c mor (cpc1ly) 74.5 (@, J 33Hz), 123.9 (q, I 286Hz),
138.1, 142.0 and 155.0 ppm.
Found: C, 36.1; H, 1.9; N, 10.3. cansr3uzos2 requires C,
36.1; K, 1.9; N, 10.5% o

20 -

o EXAMPLE 23
1,1-Di(4-thiazolyl)-2,2,2-trifluorcethanol
n-Butyllithium (2.5M solution in hexanes, 2.5ml) was
added dropwise to a stirred solution of 4-bromo-2-

’ 25  trimethylsilylthiazole (Synthesis, 1986, 757) (1.5g) in
anhydrous diethyl -ether (25ml) at -78°C wunder an
- atmosphere of dry  nitrogen. After 30 minutes, -
trifluoroacetic anhydride (300nl) was added dropwise.
After a further 1 hour at -78°C, the mixture was warmed
30 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 g:.ve the

title compound as a white solid. :

35 M.p. 87-89°C.

13¢ mmr (cDC13) 75.6 (g, J 31Hz), 118.6, 123.9 (q, J



10 in_the

corrpoundW‘P-PfY‘?%”[ err] 2.02, 2.08 and
7.28 and 7.73 (each 1H, d, J 3Hz) pp
EXAMPLE 21 1,1-Di (2-thiazolyl)-2,2, 2
(2-thi azonI) -2,2,2- tnfluoroethano

suspensi on o&agﬁg? n’iggdw daal §%

| 0C. After 15 mnu

esence of 10% pal | adi um on- charcoal

to give the title
s), 2.PCIBENO00EHM s) and

mtzralfluoroet hyl Methyl Ether 1, 1-Di
I (1g) was added to a stirred _
in dry dinmethoxyethane (50m) at

e (2.19g) was added dropwi se. The

2.61 (each 3H,

m xture was-allowed to warmto roomterrperature and-was then |eft stirring

overni ght.
saturated agueqQys .So0
di chl or ont hahalfcMets

chr omat®qgr apﬂ;tgbsogt bhe tltle corrpound as a.whl te soI [ d (950rrg)

£ é{%@%ﬁﬁ%ﬁ %-eagﬁye@ﬁ,%f%%i%,z agifp ® (4

40- 410C. 30
J 287H), 145°0°

The m xture was concentrmm gnaporatlon
t

then poured into

p~ fl ash
M p.

requires C, EBeGgeﬂprilSmt&ogoonmNﬁhE 22 1

1-Di (5-thi aé%ﬁl 83 08ptrifluor oet hanol W95/ 33747

PCT/ SE95/ 00 27 utyI lithium (2.5M sel ution in hexanes, 13. 9n1) ‘was -
added- dropw se ~a - stirred solution . -of 2- .

trinmetpyl silylthi azoI e (.59) in. anhydrous tetrahydrofuran/di et hyl

et her/ pentane- (4:4:1, 75n1) at

- PHARMACY IXLIPLES

'l'he following examples illustrate suitable phameeutical

compositions to be used

in the method of the invention.

15 Composition 1 - Tablets
Compound of Example 8 10g
Lactose _ 949
- Microcrystalline cellulose 86g
_ Polyvinylpyrrolidone ' 8g
20 Magnesium stearate 2g
The compound of Bxample 8, lactose, cellulose and
polyvinylpyrrolidone are sieved and blended. The
magnesium stearate is sieved and then blended into the
25 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
£ilm coated.
30 Compogition 2 - Tablets
_Compound of Example 8 50g
Lactose : : 80g
M:crocrystalline cellulose | 20g
Potato starch 40g
35 Polyvinylpyrrolidone 8g
Magnesium stearate 2g



5 [err] under an atnosphere of dry nitrogen. After 1 hour,

trifl uoroagevssszanhydride (3g) in the above sol vent ni xtur e pCIISEDS/00606
‘added. dropwi se. After a further 3 hours at [err] water was added and the
mxture was warned to room tenperature. hturated aqueous ammoni um 10

chl ori de sol ution was added and the organlc phase was separated, dried and
evaporated. Flash chronat | 0 recryst sation, from di gt hyl
et her gave t he T FEOP g &%ﬁ%&’ﬁ”M‘bef*‘é*?T e | &ud DALY grr]
74.5 (g, J 33Hzhe l#BaPchq ii::b 2ﬂﬁbda)l d88. pramfgtehdwith 010®msteachl: C,

gg i 1Hi2)| (4 thyaf%%ﬂ )T%EZ‘[%"{%‘ngﬁ%e g%olji,s %#? %I uma?feﬁll sol ut :_En

in hexanes, 2.%he) nemainingi stapohse the @@W*MMIM»W%P ang gthe 2-

25 h 1
et hy}f;agﬁterybgg )ht iR B GREREe . 1880 Jmmwgmadagwﬂﬁ

After 30 ni ﬁ&@?§°‘3ﬂ’| m&%&:g{qwa%nﬁsgﬁgggfgr FPnﬁ&in&gﬁar %gﬂ)

After a furtheghd Bevdive! ihgreldilemt . mi xture was warned 30 . to room
tenperature. After 1 hour, hydrochloric acid (1M |OM) was added and the

nExture was stirred for 1 hour. The organi c phase was then separated. The

mat eri al thus cbimposddions3pur Chapstiles f|l ash chromat ography to give the

title co ound 3 Mp. [err] Nnr [err] 75.6 (g, J

31ty 1 g§§p§u¥¥§ b% 2anpie’3 . 15608 | |
Pregelatinised starch ' 98g

Magnesium stearate - S 2g

- The compound of Example 8 and the starch are sieved,
15 blended together and then lubricated with the sieved
magnesium stearate. The blend is used to £ill 1000 hard
gelatine capsules of a suitable size. Each capsule
contains 100mg of the active ingredient.

20 Composition 4 - Injection Formulation

Compound of Example 8 ' 0.5 to 109"
Polyethoxylated castor oil 15¢g

| Water for injection ad _ 100g

’ 25 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 inay also be included.

The solution is preparéd, clarified and filled into .
appropriate size bottles and sealed. The formulation is
- sterilised by heat:irig in an autoclave. Alternatively, the
35 _solution may be sterilised by fi_ltration and £111ed into
sterile bottles under aseptic conditions. The solution

may be packed under a nitrogen blanket.



WD 95/ 33747 | | PCT/ SE95/ 00604 28 286Hz),

152. 4 anvoldsBaf7ppm EXANPLE 24 PCT/SE95/00604
.1-(4-Met hyl -2-thiazolyl)-1-(2-thiazol %l) 2.2 2-tri- 5 fl uoroethanol From

4- et hyl t hi azol e and 2-trifluoroacet yBPhi azol'e using the general nethod of
Exanple 6. Mp. [err]. 10 PHARVACY EXAMPLES The fol | owi ng exanpl es

il lustrate suitable phar rr&ceutl cal ,conposi t.i ons Lo be used in the nethod of
the i nventi cGompesition g njectior 2888 Bund of Exanple 8

| Oy Lactose compound of nxampla 8 94g M croc8 yso al0gne cel | ul ose

86g Pol yvi nyl.pyrro 89 .20 gnesi um st earate

29 The corrpggx gf’ %?&Hﬁl gasgor P&(l,'t ose, cel IJl'J se and

pol yvi nyl pyr pebpgthene glgcoldieved = and: bl ended. 20fe nagnesi um stearate is
sieved and t 0 m xture. Conpression using

sui tabl%1 pun€ﬂ£¥gfﬁ8gﬁgllgpé pk@%&?gﬁfgﬁ@é@ch contai ning 10ny of the
active ingrebleck. copodymercdPlupendpt F68dd t-abl 399 can then be film

coated. .30 w‘gggpgai.t iﬁgegtioﬁam ets ggmpound ofjdggnpl e 8
SOg Lact ose - 80g Mcrocrystalline cellul ose

20g Potato starch 409 35 Pol yvi nyl pyrrol i done
89 I\/agneSI iRk e gbipdund of the inventioﬂgis added to a mixture of

10 polyethoxylated castor oil, propylene glycol and Pluronie
F68. The mixture is gently heated until a clear solution
is obta.:‘.ned.' Thi§ solution_ is sterilised by heating in an
autoclave or alternatively, by the process of filtration.
A concentrated sterile solution is thus obtained, which

15 is suitable for dilution with sterile water in order to
form a . composition suitable  for parenteral
administration. | '

Composgition 6 - Injection Formulation

- 20 Compound of Example 8 1 0.5 to 10g
Hydroxypropyl-8-cyclodextrin - 109
Water for injection ad ~ 1l00g

Water for injection is added to a mixture of the compound
25 of the invention and hydroxypropyl-f-cyclodextrin. The
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.

30



WO 95/ 33747 PCT/ SE95/ 00604 29 The
conpound dWoE&ampVe 8, lactose, cellulose and part of the stegsSEsnesosi xed
. and granulated with 10% starch paste. Thg resulting mxture is dried and

bl ended with the remaining starch, the polyvinylpyrrolidone an
S|eved'nagne5|un1stearate The resultlng blend is then ic |

. 1000 tablets each containing 50ng of thE€lLAIMS/e mgredﬂe%‘m' m'ﬂ QEMM -
Capsul es 10 Conpound of Exanple 8 -.100g Prege

starch 98¢ Nhgne3|unlstearate ' .29 The
conpound of Exdrmﬂe@mmndﬂ&&mmlwa@emﬂd £dfmula b{Ended toget her and
then lubricated with the sieved magnesi um stearate. The blend is used to

fill 1000 _hard gel atine capsules of a suitable size. Each capsul e contains
100nmg of Phe active |ngred|ent 20 Composition 4 - Injection Fornulation

Compound of Exanple 8 | 0. 5 to | Q Hbly xyl ated castor oi
15g Water for injection %&Zz 25
t ft

Sodlunlchlorlde may be
added to adjust the tonici solutlon Ye pH f8y be adjusted to

that of maxi mumstability and acilitate I on of the conpound of the
I nvention using dilute acid or‘alkall or by the™addition of suitable buffer
salts. Antioxidants 30 and netal chelating salts may al so be incl uded.

The solut®on is prepared, clarified and filled into appropriate size -
bottl es and Seghs ;he formulation is sterilised by heatlng in an

aut ocl ave. AlternaFlver t he -
X, and X, are independently O, S or Se;

Y; and Y, are independently C or N with the proviso that
at least one of Y; and Y, is' N; - :

15 Y3 and Y, are independently C or N with the proviso that
at least one of Yy and Y4 is N;
Ry and R, each represent one or more groups independently
selected from H, lower alkyl, lower alkoxy-lower alkyl,
hydroxy-lower alkyl, lower acyloxy-lower alkyl or CF3;

WR Rs -
and A is c’ 3 or C=C\R
_ ' “Rg

20

RV
wherein W is O, S, NH or N-iower alkyl,
_ o Ry is H, lower alkyl or lower acyl,
’ 25 or WRy is H,
Ry is lower alkyl or lower perfluorocalkyl,
or R; and R, together form a ring .
W _

_ - = C:\ )' wherein n is 2, 3 or 4,

Rg and Re independently are H 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; '



35 solution ma i iltration and filled into sterile
bottl| es wuolesssagepti c conditions. The sol uti on may be packpCI/SESS®0604

EC'EI'/r g%gg/ 85285%0 me ﬂﬂﬂmm,”mnj eczt i on Formul ati on Conpound of Exarrpl e |

0.51t0 Iog "Pol’yethoxyl ated castor: oi | - | 5¢g
- Propyl ene gl ygeh fhe proviso that 28015d4i(2-thiazolyl)ethanol is

Pol yoxyet hyl ene- po oxypropylene bl ock copol yner (Pl uronic F68) 1 0g
Vater for inpseipd ad 100g The conmpound of the invention is
added to a m xture of 10 . pol yethoxyl ated castor. oil, propylene glycol

d Pl h | : P
and Pl on! 0208 G “A5ebPatEl ok "EELER 4" bdviRor Bl pikipe” 1o

al ternabi vel forimyla hé2process of flltratlon A concentrated sterile

solution is thus obtained, which 15 @ is suitable for dilution with
sterile water in order to form a _.conposition _ suitable for
parenteral adm nistrggjion. osition 6 - Ron Fornul ation 20

Conpound of .Exanple g .
Hydr oxypropyl -[err]-cycl &dextr
10g Water for injection iS,ade
~inventygn.and bydroxypropyT™i[err] ALyc odext{i?n. The mixture is gently
stirred until a clear solution R obta“nqd The solution is filled into
bottles which are then seal ed and sterilised by heatlng I n an autocl ave or
alternatively, by the process of filtration. . :

wherein- : : : -
| X, and X, are independently 0 or S;
15 and W, Ry, Ry 83 and R; are as defined in claim.l.

3. A compound according to claim 1 having the genéral

formula (3) E S .
20 N N
Rl Rz .
. (3)
C _ _
Xt /N X
' R.4 WR3
- 25
whérein:
X, and xz are independently O or S;
W is O, NH or N-lower alkyl;
and Ry, Ry, Ry and Ry are as defined in claim 1.
30 '

4. A compound according to'claim 1 being :

~ 1,1-bis(4,5-dimethyl-2-thiazolyl)ethanol; . -
1,1-di(2-thiazolyl)-2,2,2-trifluorcethancl;.
35 pharmaceutically acceptable acid addition salts thereof
or solvates thareof.

of the conpound 25 of the



30 WD 95/ 33747 ' PCT/ SE95/ 00604 31
1. A corrp(moasMan{jmmeneral formula (1) 5 [err][err] [ ecmisHoSbdeha[ €]

10 wherein: [err] I mﬁm :?gy O, Sor Se; [err] and Y2 are
i ndependently  C or t at least one of and Y2 is N, 15

Y3 and [err] are mdependently C’or*N W|th the proviso that at |east one of
Y3 and Y4 is N[l grovebsREctaprepaRisieal ctipindMEca g to claim

i ndependent|ly selected fromH, |ower alkyl, |ower alkoxy-Iower al kyI
hydr oxy- | ower , |l ower acyl oxy | ower aI kyl or CF3; 20
[err] and Ais CJerr] " [err] rein Wis 0, S, NH or

N- | ower al kyl, e#t(i;_l[h | Y @M ﬁr ig)wequgk 36r25 or WR3

is H R4 is Iovve ower per {1l doroa [err] and R4 toget her
forma rihg [err] [err] wherein nis 2, 30r 4, 30

[err] [err] a“‘ia[e dad ei‘déﬁ% € of %exlé’%‘]@i EBMlaQQQWEW ‘ﬁa'er:?‘”d
optical isoners an racenat es thereof where such 1soners exist, as
phar maceut i cal pfganometallic de:ivative of general formula (5)

_ -
10 ~Y; _R;
(a) -~ (5)
}C \R l[ XY/‘ M
o </
_ 2 -

15 or (b) reacting a compound of general formula (6) with an
organometallic derivative of general formula (7)

Y3 Rz . Rl Y2
50 /C\E,( | ?\’4 N VR

X

_ _ or (c) reacting a compound of general formula (8) with an
*’ 25 organometallic derivative of general formula R‘M

S Ak

and quenching the reaction mixture with a protoh source
(Ry is H) or an alkylating (Ry is lower alkyl) or
35 acylating (Ry is lower acyl) reagent; '

or (d) reacting a compound of general formula (8) with a



35 accept abl e acid addltlon salts thereof and sol vates thereof; WO

Che provi o that Jllllll”llﬂlllll”!llﬂllllbewnol s onClSEaS/ qUREISIEN 1] Wi th
according to claim1 havitng" hé general formula (2) [err] |
R2 (2) 10 [err] R4 WR3 wherein: [err]

and [err] areilyledexdsatiye) ofr geperal formmle RafiMederr] [err] and
[err] are as defined in claiml. 3. A conpound according to claim1 having
t he general fornmula (3) 20 [err ] Lerr r] [err] R4 VWR3 25
wher ei n: [ er (EIAndn| She| case wWhezgeRgeds Jowes adkyl jox GLower ACKE | over

al kyl; and R1, R2, [err] and [err] are as deflned inclaiml. 30 4. A
corrpound accordl n o claim 1l heing

1, 1- bi sP4, 5- 4h8e pgnflhfdgg P)@tl*gnolc\R may be firgt
1, 1-di(2- th| azol yI) 2,2,2-trifluoroethanol 435 pharmaceutically

accept able aciagaiggldt 'aosn ag‘;es Yy gﬁf OE:oSﬁerev%te%s :I.:'ﬁ? ] egixe ‘compound
whe_rei.n Ry is lower alkyl or lower acyl;
_ | | ,R.'s
10 . (III) in the case where A is C=C\
by — - Re

(a) elimination of'm3 from a compound of formula (1)

_WR;
\R4

or (b) by us:l.ng a compound of general fomula (8) as the
substrate for a standard alkene foming reaction, or

15 wherein A is

20 (xv) in the case where A is C/NHR3

-
by | Re-
(a) using a compound of general formula (1) wherein A

2s 48 ¢ or c=C{ ~_as the substrate
. R4 R6 S

for a Ritter reaction,

or (b) by using a cbmpoixnd of §eneral formula (1) wherein

30 : _ o
A is ¢ OH as the substrate for a Mitsunobu-type
\R4 :
~ reactionm,
- 35 or (c) reaétinq a compound of general ;fo::mil_a (1) whei_ein

OH : :
A is C: with trimethylsilylazide and a Lewis acid,



- WO 95/33747 PCT/ SE95/ 00604 5 A
process f wo gsizpsr i ng a conpound according to claim1 by [ePET/SEAS00604 t he
case where a is [err] [err] 5 (a) rea?glng a conpound-of general fornmula
(4) with an organonetallic derivative of general formla (S) 0 10 [err]

(4) [err] [err] 15 or (b) reacting a conpound of ge rm
wi th an organonetal | ic derivative of- general fornul a: (H ﬂ!)mllmmum ,
[err] [err] [err] and quenchl 8& the act | on xture frofon* -

source (R3 is Z3%81) or 35 - acyl ating
[err] is. |ower acyl) reagent or (d) reactr ng a conpound of general fornula

(8) with a [ 33747 P, éﬁﬁ?/ 04 silyl
derivative of g’e MI%‘T:‘@? jEhe |3°““ eéac-ase %hggg R3 is |ower
al kyl or g ower acyl 5 t he conpound wherein Ais J[err] . may be

first obtained as above ‘and then converted into the conpound wherein R3 is
lower alkyl or lower acyl; 10 - _MIIl) in the case where Ais C=C by

[err] R, '
| - : R:  (9)
10 ' o -~ 0

-wherein:

Ro is perfluoroalkyl or < j

X, and X, are independently O, s or Se;

and Ry and Ry each represent one Or more groups

independently selected from H, lower alkyl, lower alkoxy-

lower alkyl, hydroxy-lowef alkyl, lower acyloxy-lower
20 . alkyl or CF3; - ' ' -

15

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

7. A pharmaceutical formulation containing a compound
’ 25 having the general formula (1)

Rl . Yz — 3 2 )
E SRS
3.0 \xl . X5

wherein-

35 X; and X, are independently 0, S or Se; :
Y4 and Y, are independently C or N with the proviso that
at least one of Y, and ¥, is N;



"(a) elimnation ofh [err] froma conpound of fornula (1) 15 wherein Ais

[err] [ ewdq osm3747D) ' und of general formul a p&y/sEssO6R
substrate for a sthﬂﬁ“jjﬂ"%ﬁﬂi“ﬁﬂm ngsreaction; or 20 (I'V) in the case
~where Ais f[err] YL e s e - - [err] (a) using a

~conpound of general formula (1) wherein A for a Ritter reaction, or (b). by

galbggr:t gopggyid%ﬁ gﬁétmﬂﬁ%@eﬂﬁy\'@%slﬁ 6@:&\ tRie[$Ebbiso thae the

épe R4 react&gn (c) reacting a conpound
of general fo!hul%ﬂ&)"%e? W4t h- trimethylsilylazide and a-

Lewi s acid, [g R.\\@a2¥ 2épfésent one or more groups independently
PCT/ SE95/ 00604 35 e and t in redu e resuljt.ant i de.
adysd.

conmpound havi#@pe¢eeq fes Koxy-fowe: alkira‘l

0 whereis: [Qﬁi&rd»ﬁy-pmviétlmmxyl1wei:5acyloxy-lower alkyl or CFy;
[err] X and X2 are I ndependently 0, S or Se; ang [err] and [err] each
L]

repr esent .onea:‘; Am):{se 92:9'_ or C=C\R6
4 ' o
_ wherein W is 0, S, NH or N-lower alkyl,
10 - Ry is H, lower alkyl or 'lower acyl,
or WRy is H, |
Ry is lower alkyl or lower perfluoroalkyl,
or Ry and Ry together form a ring
15 C .} wherein n is 2, 3 or 4,
(CH;) .

Rs and "6 independently are H or lower alkyl;

geometrical and 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 §enera_1 formula (1)
30 L

35 wherein: : S .
‘X4 and X, are independently o. S or Se; :
Yy and Y, are independently C or N with the p:oviso that.



I ndependently selected fromH, |ower alkyl, |ower alkoxy- |ower alKkyl,

hydr oxy- | owerssasiqy! , | ower acyl oxy-lower 20 - al me%r:

provi so that di(2- t hi azol yl) ketone is 3)3(:' uded. 7. A pharmaceutl

formul ati on containing a corrpound 25 - “having the m 1) R

[err] A 30 wherein: [err] and X2 areii mm%m’& or
i

[err] and [errkea d n y N t he! prbdviso ast one'
of [err] and [gf ]'lﬂabﬂ SBS q\?l\ot"l )‘?&33’ 1¥ w PCT/ SE95/ 00604 and Y4 are

i ndependent | y #30ADfl ¥gt arenhindependentiy: Capr) Nawitdhsher prowisothat N,
Rl and R2 eachg{;eméaagnbngngfoqanhg g»r‘og_asw.ndependent ly selected fromH.
| oner al kyl, Ig I kox I ovver al k{n droxy- 1 ower al kyl, |ower
acyl oxy- | ower h represent ene or ﬁore gFoups independentdy; |
WIhErIei n V\?i s QeSectlHdOEﬁ merl}icﬁ&dty!allfﬂ., lovlvﬁr alkoxy-ﬁawle‘i-' R1xyayer
al kyl or | ower 0 | | ower a r

per f | uor oal kyl “%ﬁ’%’iﬂ’ﬂ‘ﬁ&i@’&f Ripw?arh £ P?Wg)&ﬂ"e ‘Oﬂ%l or CFy
wherein nis 2, 3 or 4, [erﬁknd [err] |ndepende€kgy are H or |ower alkyl;

geomatrlcal a”ﬂn&pi'f?l |éorrer3$ andof acemat eg=t€r €of 20 . where such
| somers exist, as we b?ar maceutical ly accept :lhl e acid addition salts
t hereof and sol vates there

10 wherein W is 0, S, NH or N-lower alkyl,

Ry is H, lower alkyl or lower acyl,

or WRy is H,

34 is lower alkyl or lower perfluoroalkyl,
or Ry and R, together form a ring

W —
C'\ ' ) 'vgherei'n nis 2, 3 or 4,
(CHy) S

" Rg and Rg independently'are H or lower alkyl;

15

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

’ 25 for use in therapy.

‘9. A compound as defined in claim 8 for use as an agent
for the treatment of acute and chronic neuropsychiatric
disorders characterised by progressive processes that

30 sooner or later lead to neu:onal 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; hypoxia and anoxia; multi-
infarct dementia; AIDS dementia; neurodegenerative
diseages; brain dysfunction ;n connection with surgery;



as active ingredi tically acc_épt abl e 25 carrier. 8. A

corrpoundvb@mmﬂh (1) [err] 30 PCT/SE95/00604
A 35 - wherein: @m IH Ee i ygependently o, 8 or Se; [err] and Y2
are i ndependent | y rovi so that WO 95/ 33747

PCT/ SE95/ 00604 37 at Ieast one of Y1 and [err] 'is N ‘[err] and [err] are .

i ndependent | yn@ OleNd wdﬁfmg&@ scag haa arebedst ofec eikpdsuaed tois N
[err] and [er&ﬁ each ,represent_,0 or nore groups independently 5 -
sel ected fromenrqteasémarqsyrﬂqia?éﬁ%r koxy- | ower - al kyI ‘hydr oxy Iower

~alkyl, lower acyl oxy-I ower aI kyl .or. [err] and Ais
C==C [err] 1 er.ei n g” EN—| O%H@fl 1 %r‘nﬁ; pyer
al kyl or ggg s?%p [ ?% iwé \tﬁ or ﬂ ower ﬁ ‘
perfl uorSoaI kyI or [e_r r_] and R4 together forma ring 15 wW
[err] [err] wherein nis 2, 3 or 4, [err [err] and R6 |ndependently

are Hor |ower al kyI ,go
t her eof where such isone
acid addition salts ther¥

Y eometrical and

Jiaga 2i soners and racenat es
p maceutical 'y acceptable

e/ (4 25 (%hor use in therapy.
X |

S
r

10

wherein:

X4 and. xz ere independently 0, 8 or Se,

Y, and Y, are independently Cor N with the proviso that
15  at least one of Y, and ¥, is N; _

' Yy and Y, are. independently C or N with the proviso that

at least one of ¥3 and Y, is N; _

R; and R, each represent one or more groups independently

selected from H, lower alkyl, lower alkoxy-lower.all:yl,
20 hydroxy-lower alkyl, lower acyloxy-lower alkyl or CFy;

. . o . R
and A is (7 or . -C’_—‘C\
~ Re
R4
wherein W is 0, 8, N or N-lower alkyl,
25 Ry is H, lower alkyl or lower acyl,

or WRy is H,

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

W -

‘30 ' - '_ C’ ) wherein n ie 2, 3_cr 4,
' (CH2)

Rg and Rg independently are H or lower alkyl,

_ | ﬁeemetrieal and ‘optical isomers and racemates thereof
35 where. eueh i-eomers _._.exie_t, as well as pharmaceutically

| .accep_t::able_ acid addition ‘salts thereof and solvates

thereof for the manufacture of a medicament for the



- 9. A compound as def,m use as an agent for the treatnent

of acute amnbssBIm C J]MI c disorders characteri seg~pXrosioosos

progressi ve processes ﬂg g later lead to neurona
cell death and dysfuncti oh. rrp%) nd as defined in claim9 for the

treatment of stroke; cerebral ischaenia; dysfunctions resulting from 35

brai n and/ or spgpghrhént ¥ M&wa&aaaﬂ:aaw ﬁeu%bb#chlﬂf:ﬂié%idéﬂ!é&ba
Al DS denenti a; neurodeigener i ve di seas br ai n dysfunction in

connecti on wi t hcBargeterised @\E"%%ﬂlﬁﬁ? 8 cthpt MoameRsBFe to
neurotoxins or latestledd td .neronstr 6éld dexphuaﬂdhayugnbhdo@eneral
formula (1) 5 [ ERR R2 10 wherein: [err] and [err] are independently
O 8 or Se; [err] and Y2 are independently C or Nwth the proviso that 15
at | east dmne oflger'rljleamb[mcq:d:h;w tdlaminm Vil aferi the manefacyutecofN

Wi th the provi sg t &as&o e Y@Fgggmlgitl S ol Léfﬁceandcéf%kaﬁam

ependent Ty sel ected from

represent one or nore groups
| oner al koxy- Iomhaﬂkfﬂ zlysfunmﬁsm | oeswlbing| fmwerhaeynoxyndbqsr

al kyl or [err] ﬂ?ﬁi&i” ¥ehtmd; Sh%bﬁia'“"ﬁ!&?r ablklia;25 multi-infarct R3
s H |ower alk Iovver ac or err]lsH RA 1s Tower a l/ or | ower
per f | uor oal kyI epentiag g AP o samantia; nnevrodegenerative diseasegy|

wherein nogs Zbﬁaﬁi dysfunction in connection with surgery;
and CNS dysfunctions as a result of exposure to
neurotoxins or radiation.

13. A method for the treatment of acute and chronic
15 _'neurobsychiat:ric. 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) '
20

’ 25

wherein:

X, and X, are independently O, S or Se;

Y; and Y, are independently C or N with the proviso that
30 at least one of Y; and Y, is N;

Y3 and Y, are ihdependently- C or N with the prbviso that

at least one of Y; and Y, is N;

Ry and R, each represent one or more groups independently

selected from H, lower alkyl, lower alkoxy-lower alkyl,
35 ~_hydroxy-lower alkyi, lower acyloxy-lower alkyl or CF,y;

WR S
c’ 2 or C=C’R

~
and A is \R4 R



El

(CH2) [err] and [err] i1ndependentTy are H or |ower alkyl; geometrical and
- optical WwOss3394AN f 35 wher e such i SOFET/SESS0684, as
~wel |l as pharnaceut ﬂx{ﬂﬂ!ﬁ"mimﬂﬂjﬁ[ﬁfacg addition salts thereof and _
sol vates thereof for*the manu e of a medi.canent for the WO 95/ 33747
PCT/ SE95/ 00604 treatnent of acute and chroni c neuropsychiatric disorders
charact eri sedy, grgﬁggﬁeggi ¥ &, 08RSeeSN-18@krsaanea,or later lead to
a

neuronal cell de and sfunction. 5 2. The .use according to claim1l
for the manufacture of a kdi%ﬁem“}'&? 'Pﬁéﬁlr OF: JoMer,AM ke cerebral
i schaem a; dysfunctions re,guménggf.upm brain and/or spinal trauma;
hypoxia and anoxia; nmulti-ifllarct degentia; Al DS de tja.

neur odegener ati ve di seasefd f‘G wﬁfa?ﬁ“ﬁ@s?ﬁn&ﬁ“&f mig N _cq IO'WJW th
surgery;sand CNS dysfunct ieanR,aand Rgstbgethesxfozrm & txdmgeur ot oxi ns or
radi ation. 13. A nethod for the treatnment of acute and chronic 15
neuropsychiatric di sorders Whasagterised by progressive processes that
sooner or later lead to r@QronaI ;cvhereéatn isd 23y 3 @xté.on by

admi ni stering-to a host in (@Hg pf such treatnent a sufficient anount of a
conpound having the general formula (1) 20 wherein: [err] _.and [err] _are.

i ndependently O S or Se; R¢lanfdRydndependaniclyaxe B oxolowes ahkyie
provi sg ¢ hat 30 at least one of [err] and [err] is N, Y3 and Y4 are

i ndependently C or Nwith the proviso that at |east one of Y3 and Y4 is N,

geometrical and optical isomers and racemates thereof

where such isomers exist, as well as pharmaceutically

acceptable acid addition salts thereof and solvates
15 ' . thereof.
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from

| ower acyl oxy-

and [err] each represent one or

H, IOMrm' .
r CF3; a

al kyl or

nore groups i ndependent
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(57) Abstract
The present invention relames to novel
mula (1), wherein: X; and X, are inde-

pendently O, S or Se; Y; and Y2 are in-
dependently 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 pro-
viso that at least one of Y3 and Y4 is
N; R; and Ry each represent one or more
groups independently selected from H, lower
alkyl, lower alkoxy-lower alkyl, hydroxy-

R Y
1%3

o
"R,

(1)
Xi

WR
@ c=c(':: ®)
. )

lower alkyl, lower acyloxy-lower alkyl or CFs; and A is (a) or (b) geometrical and optical isomers and racemates thereof where such
isomers exist, as well as pharmaceutically acceptable acid addition salts thereof and solvates thereof: having therapeutic activity, processes
and intermediates for their preparation, pharmaceutIcal formulations containing said compounds and the medicinal use of said compounds.




