EP 0 207 453 Bl Description This invention relates to novel heterocyclic
substi t ut ed- phenoxyal kyl i soxazol es_and -furans, to nethods for the
preparation thereof, and conpositi ERO 207453 Blhods for the use thereof as
antiviral agents. 5 Sterling Drug Inc. European ‘Patent Application
Publ . No. Adl., publ i shed June 20, 1984 (U.S. Pat. 4,451,476, issued My
29, 1984) discloses antivirally active conpounds having the fornmula [err]

15 wherein: R SvéHiby leiaRb toimw hateroGYcROIb AR henbxyhiRyliStkadoldb SFFurdnk, WMndnmddd 8:
and Ar i's Rh&E HlepdtioR BN and biHHobHidhE B Mo Ry 6 udeMbrettBiSdntivirlBénts. Sel ect ed
fromthe gr O%rlﬁ?’@ﬁlgaﬁd BGrofhn PabM ABplicatio Y. NY. K345, | fabiRkedukdd20y 19821 (0.50Rat.
cyano, car basqyre, liseidarMagl2 Q4 aisdis3ny dntiviraiViidtive 3brgbAue lhavink-tebforiu@o- 20

| ower - al kyl, hydrazi nocarbonyl, carbanyl and N, N-di -1 ower-al kyl car banyl .

Sterling Drug Inc. European Patent Application Publ. No. 137,242, published
April 17, 1985, discloses antiB active conpounds having the fornul a
25 [erryoo wherein: 35 R [é&tr)llare e%ch hydr ogen or alkyl of 1 to 3
carbon atons optionally substltuNeg (ﬁ a mf@ ﬁwan-aJkanoyloxy,

| ower - al koxy, chloro, or N=Z, wher&in N=Z is am no, |ower-alkanoyl am no,
Iomer-alkylanino di -1 ower -al kyl am no, 1- pyfrolidinyl 1- pi peridinyl or

4- nDrpholln% W th the.proviso that Ris other than hydrogen Rs is

hydr oger® ¥ Iky halogen nltro | ower - al koxy, |ower-alkylthio or
trlfluoronetﬁv a* 1m3 a single bond; and n is an |nteger from3

to 9; and to ifﬁ] Phen % ! % or‘fe}ebI re g%' %t.tﬁ‘d slsteegted ?romttS t her %r?sustmg of

has now be

byl foWl-a ' -oximino-
comioyngs ioapt #wa (11 dnd Nr@allﬂﬁﬁﬁ ﬁxm L P geboh! oo
het 0CyC| es S%FI ane h\sgte ')« I| éti'i)f'illPulﬁ #:ubllshed%ﬁp{ﬂ'lé‘ﬁl &fscloggée
present i n}{rﬁﬂntahﬁéltnfe%ﬁhﬁﬁdstrﬁvnﬁ&ﬂpﬁ for rrul a
[err] O 55 I mhereln. Y is an

al kyl ene bridge of 3-9 carbon atons; 2
25

R

- N\O/_ (CH2)n~X- 7 N__tRz
N | R3

~0”

wherein:

35 R, Ri, Rz, R: and R: are each hydrogen or alkyl of 1 to 3 carbon atoms optionally substltuted by
hydroxy, lower-alkanoyloxy, lower-alkoxy, chloro, or N=2Z, wherein N=Z is amino, lower-alkanoylamino,
lower-alkylamino, di-lower-alkylamino, 1-pyrrolidinyl, 1-piperidinyl or 4-morpholinyl; with the proviso that R is
other than hydrogen;

K,« Rs is hydrogen, lower-alkyl, halogen, nitro, lower-alkoxy, lower-alkylthio or trifluoromethyl;
40 X is O or a single bond; and
n is an integer from 3 fo 9;
" and to pharmaceutically acceptable acid-addition salts thereof.
it has now been found that compounds wherein the oxazoline ring of the compounds of the latter
reference is replaced by selected other heterocycles are also effective antiviral agents.

45 Accordingly, the present invention relates to compounds of the formula
Ry
R-——T————-w
50 zl l Y¥-0 [ >_ Het
o Qe
- 1y
55 I
wherein:

Y is an alkylene bridge of 3-9 carbon atoms;



EP ¢ 207°453 BL Z is N or HC, R is hydrogen or |ower-alkyl of 1-3 carbon
atons, with the proviso that when Z is N _Ris lower-alkyl; [err] are
hydrogen, hal ogen, methyl, ni‘tro, |dsP287 #&8&tarbonyl or trifl uoronethyl :

and Het is: 5 R3 10 [err]
S 15 [err] 30 or [err] N
and 40 . [ert Eir% X)g Sy 1- aﬁﬁﬁ{n a@ hcme %Q{»RBE‘Z R Eis loQIEr-alky
phar maceut i cal by, AGE % "g afé r-Tal'i xQZ b%ﬁﬁbﬁnﬁnﬁ ereof
preferred clasgg@. conpou |n e scope of  For mul a are ’hose of the
formula 43 [err] [err] 55 Corrp05|t|ons for conbating viruses conprise
an antivirally effectiye amount of a conpound of Frrml as | or It in

sui yalle cagyier d| | uent i_ang nmet hog Rybat i ng

vi ruses therew

EP 7‘ 453 3B1 One |
Formula | by r 3 cowpelﬁ Ruhecforﬁiﬁ 4
[err] whereei n Hal pl orine, “dronm ne or iodi*ge
of a compound of the formula 15 20

rea rnpund of
4 ’
th an alyali netal salt

adm xture with f‘\k

t |

[err] 1V 25 One can al so prepare a conmpound of Forrmula | by reacting a
conpound of the formul Ry
15 /
N R
N “Rg
\;\_/ 20
R N——N-R, remn
25 - l R3 ‘ llq‘ _J ‘N
4 ’ // ’ /
N N h't
|
T Rs CHs
k‘\{ 30
1;3
- or '—.4\' 'I:R4 ; ! 1
>~ ’
s N’N
KJ and
40 Ra, R: and Rs are hydrogen or lower-alky! of 1-3 carbon atoms;

or pharmacseutically acceptable acid-addition salts of basic members thereof.
A preferred class of compounds within the scope of Formula | are those of the formula

. R
45 ‘ 1
CH
T Het
N SN (CBz) 5-0 e
N4
o]
§0
R
II ‘
55 Compositions for combating viruses comprise an antivirally effective amount of a compound of
Formulas 1 or 0 in admixture with a suitable carrier or diluent, and to methods of combating viruses

therewith.



[err] 30 R2 35 V where Hal' is bromine or iodine, with a conpound of the
formula 40 (R )sSn- Het VI where R is |lower-al kyl of 1-6 carbon atons,
and Het is as defined above; in thEP20Zd88B1of a pal | adi um conpl ex

catal yst. 45 Al so disclosed are internediates of the Fornula V where R
Y and Z have the neani ngs given hereinabove: [err] are hal qgen, nethyl,

i 1o, 1 oner Bf RERAPAP BLRYUET S PR B BAEHs e lle a5 oo e or

i odi ne. The conpunds,of Forrmula |I where Het is a nitrogen-containing

het erocyclic group are sufficient|ly basic to form stable acid-addition
salts wigh strong acids, and sai dRs-gH—?lare wi thin the purview of the so

i nvention. The nature of the acid-adtithlon salt is inmmateri al , provided it
is derived froman acid the anion off wh H'ﬁ*é“lessenti ally non-toxic to

ani mal organi sns. Exanpl es of appropriate acid-addition salts include the
hydrochl ori de, hydrobrom de, sulfate, id sulfate, maleate, citrate,
tartrates nethanesul fonate, p-tol ueneltf - fonate, dodecyl sulfate,

cycl ohexanesul fanmate, and the |ike. Wen the term hal ogen is used to define
t he subst i whessht Mal [sechiofnedngmiod ortidaliae,fwith an aikainmeial $aitlobp@meound of the feamulane,
chlorine, bromne or iodine are contenplated; and the term

lower - al koxycarbonyl refers to such ggggps having fromtwo to four carbon
atons. The process for the preparation,of conmpounds of Fornula | by
reacting internmedi ates of Formnulas |4 d 1V takes place by heating the
reactants in an inert solvent iH3h&”predeacBedf an alkali netal base, e.g.
4 EP 0 207 453 Bl potassi um car bo or potassi um hydroxide at a

t enper at ure between about 50 * C and 150 * C. The internedi ates or Fornul a
111 efe Z is N are prepared by reactl‘@g an al kali netal derivative of an
i soxazoRe of the formula 5 R[ERR] VII| with a dihalide, Hal-Y -Hal, where
Y is an al kylene bridge of 2 to 8 carldgn atons. Said al kali netal

25 One can also prepare a compound of Formula | by reacting a compound of the formula
O R i
~ Il ]
Z Y-O_¢7 " O Hal'
~0
R2
35
v
k—*’ where Hal' is bromine or iodine, with a compound of the formula
40

(R)sSn-Het VI

where R' is lower-alkyl of 1-6 carbon atoms, and Het is as defined above; in the presence of a palladium
complex catalyst.

45 Also disclosed are intermediates of the Formula V where R, Y and Z have the meanings given
hereinabove; R, and Rz are halogen, methyl, nifro, lower-alkoxycarbonyl or trifluoromethyl; and Hal' is
bromine or iodine. _

The compounds of Formula | where Het is a nitrogen-containing heterocyclic group are sufficiently
basic to form stable acid-addition salis with strong acids, and said salts are within the purview of the
s0 invention. The nature of the acid-addition salt is immaterial, provided it is derived from an acid the anion of
which is essentially non-toxic to animal organisms. Examples of appropriate acid-addition salts include the
hydrochioride, hydrobromide, sulfate, acid sulfate, maleate, citrate, tartrate, methanesuifonate, p-toluenesul-
fonate, dodecy! sulfate, cyclohexanesulfamate, and the like. .
When the term halogen is used to define the substituents R and Rz, any of the four common halogens,
s5 fluorine, chlorine, bromine or iodine are contemplated; and the term lower-alkoxycarbonyl refers to such
groups having from two to four carbon atoms.
The process for the preparation of compounds of Formula 1 by reacting intermediates of Formulas i
and IV takes place by heating the reactants in an inert solvent in the presence of an alkali metal base, e.g.



is derivative is prepared in situ by treating the conpound of Fornula VIl
with an organo-al kali metal base 'under anhydrous conditions. Preferred
organo-al kal i netal bases are butyl IER®2F45BS | i t hi um di i sopropyl ani de.
The internedi ates of Forrrula III where Z |s HC are prepared fromthe
appropri ateﬁotgse E’ﬂ%’% %:% Z' rXt q§ ?“5 ég 9
corr espondi (3 % Edla r§:lu§ éwhe Z|sN I eHXe %ﬁa m %l:éﬁ/ep\ie O?QH
or by directg ran W h-a dirn Tf)d a|
presence of a s ong ase such as butyI I|th| um The |nt er nedl at es of
Formula |y are a generically known class of heterocyclic substituted
phenol s, prepared as described hereipafter in the general description and
specific exanples. In the alternati VE_S conprising reacting conpounds
[

of Fornmulas V and VI, the process is rr out using approximtely
equi nol ar anount s of the reactants in any sol vent at a tenperature
bet ween about 50 [err\ and 100 [err] C, convenl ently at the refl ux
tenmperature of the solvent. The reactiopygs conplete in a period ranging
from 5-24 hours. The pall adi um conpl ex cat al yst, present to the extent of
about 5 nole percent, can be any such catal yst known to effect

cross- coupl g ao#'hmﬁtgéthb\t'ﬁﬁ' woaipdUrsdan alkwiare dridaentc 19a8 ccefan t@"ﬂs Srid sAlkgh n@tal
al ., Bul | dadpive Syerepased in sitcby realing. the gompogertef] Formuly VIb withan T"@ nerajipli yefal bagp
[err]. A pr &P r @vares, congtionss %fPfE'FﬂdoP&?F%a“‘abt MptEih PASPS pAG's |9HW' WA 5 1 dithin
[err] The i AIOPRREAM s of Forrrula V are I_Prergaredeé)y reacting. an al kal i
met al . sal t OIk ‘Ia\edrﬁ WBcﬁat of pre C are prepared trom the appro riate omega-(2-furan)-
@ 25 it SUGEHT ) A1 e Y T e g e
the réact?on ﬁ Yehe ?ga'nof’l nreagent dt ﬁ"c? Vg peee sue

pr epar ed by KN 9&59% RRPATRY b o Gbnr20 i ro# 1 845te Bl tdhBhors,
halide with ag. ss%@ afit AR denerkiGe %lfax ol Bﬁnﬁsnc ot
strong base Sqﬁ o iter &é’ rodebs AoHiBHHAGEcig O uﬂ&‘ssof%& ia&VQFHSVI thS Brocess is camed
trial kyl tisn oiMishb Yp@eknttety &&aﬁnompaﬁmrneaﬂhwada% inf dnQRerORdIvEMI &t £ RGN Welween
ring; howevepout bo*eanidr1o6d ds ebrivbrilonthPit AeYroR RenfpBrafiie 6 HoQBIvdn® TS RE&IoW RTompleB S HN
t he het er oCyerddd Gariging GromOs-24/ hdufsl Migh paN&iupid Sompidk icataiPst,Résent 30! afet dudobit & Gibout 5 mole
het erocycl e percént,tcan ibe GayTBEH daiyafknévneto| efftie ttosScouiAg ob SrgrorD esndundy with organic
_consUct | Ohalidiés [chea<obigit ot aln Guif. IChem.i Svkedapard b3 6EG67(VA80)Y) for exgrapl® POCI-(RPhd)y IPd-
group on ®hdéPRbkeNRICHIP(ortplyl)ds PdSlMEROENSBnd PIERPECNYM) 7A Hifonied chialystcis ngichiornihis-
of Formul a Krintlesyiphodabine)patiadivnPiPd@h (BRfelY| group: [err] S 10 are prepared
from the corr eBpintainediptasyoh Fesmble Mpte reepaid bntgactiog an dikali etelrsalt of aphencl of the formula

35 Rl

HO Hal'

40 R2
VIII

45 with a compound of Formula Il in a procedure analogous to that of the reaction of I with IV,

The organotin -reagent of Formula VI is prepared by known procedures comprising reacting a tri-lower-
alkyl-tin halide with an unsubstituted aromatic heterocycle in the presence of a sirong base such as
butyflithium under anhydrous conditions. The trialkyltin moiety enters the most reactive position on the
heterocyclic ring; however, the trialkyltin moiety can be directed to other positions on the heterocyclic ring

s0 by using the appropriate halo-substituted heterocycle.

Certain compounds of the invention can be prepared by construction of the Het ring from intermediates
having a cyano or formyl group on the phenyl ring, as follows.

55



oR 20" | X by conversion of the
latter to the corresponding thioamde with hydrogen sulfide in pyridine,
and then reacting the thioanide wi ER oa?oﬁéﬁ%Qﬁkanone, [err](Hal)-CO[err].
The conpounds of Fornmula | where Het is a tetrazole group: 25 N NR3 30
err] are pr henyl conpounds of Fornul a
I[X bl/ reactlgﬁea%&g?'{?dgﬁgp'ﬂ@}aq\%{ﬁﬁg{gg ﬁ%@gzﬁge to give a tetrazol e when
R3 is hydrogen. Treatnment of the latter with a lower-alkyl halide in the
presence of a base gives both isonegic tetraﬁol es where R3 is |ower-alkyl.
The struyctures of the conpounds of g rr entfon were established by the
nodes of synthesis, by elenentary lysi Bypd by infrared and nucl ear
magneti ¢ resonance spectra. The follo s exarrpl es wll further illustrate
the invention. 40 Exanple 1 a) 2, 6-Dichl oro-4-iodophenyl trimethylsilyl
ether. A mxture of 5.25 g 2, 6-dichl oro-4-iodophenol and 2.0 m (1 equiv.)
di (tri med hyré piepayéd)from theecovaspolidingtogahoptenyl corarounde b thefofmada 3 hrs. The resul ting
trimethyl silyl ether, obtained in essentially quantitative yield, was used
in the next reaction WlthOUt further purificatRpn. b)
2,6-Dichloro-4-(2-thi enylkphenol IV, e[rr] =, Het = 2-thienyl]. To a

soI ution of 1.7 g thiophene imj2Qin _ether ] under nitrogen was
added 1’ nl 10.5Mn- butylli& iam—'fhﬁ gs—~kePt at room
tenperature for 1 hr and then cobled to -20\ e Cuprous 50 i odi de
(3.8 g) was then added, and the m xture was alfowed to warmto O * C and

t he solvent renoved in vacuo. To the residue wad added 20 ml dry pyridine
and{7.2,mM 2, 6-dichl oro-4-iodophenyl trixgethylsilyl ether. The m xture was
heat&d at reflux for 3.5 hrs and the product isolated and purified by flash

filtrati ony/ GonderdiiXéinke Bl&VD tRC&KBIpBnding! thibdnfdedfi h\) I'HHRJQQ'J YifRidé i3 phidind, 7aAY then
2, 6-di chl Oﬂ’e&mgﬁgthto&hﬁ@%t)@ﬁh‘fbﬁﬂéno%sRébl-h(ﬁﬂl) oSOl i

5-{5-[2, 6- Di ¢hs @hpouhds a-FolruN Yherd Renoxislaeeigitug:- 3- net hyI i soxazole [I1;
[err] Hed = 2- 55 thienyl]. A solution of 2.3 g

2, 6-dichloro-4-(2-thienyl)-phenol, 2.2 g
5- (5-bronopentyl)-3-nethylisoxazole and 0.7 g pol?assi um hydroxide in 50 m
acetonitrile was heated at —+ef IN+tRsf or 5 hrs. Fi | Nr-a++-eN, concentration and
flaswhrorrat ography (4: hexa%e et hyl acet ate) provi (l:lgd 4.3 g of a light
yel | ow & | which was 6 N/ N

N

are prepared from the corresponding cyanophenyl compounds of Formula IX by reaction of the latter with
35 sodium azide to give a tetrazole when Rs is hydrogen. Treatment of the latter with a lower-alkyl halide in the
presence of a base gives both isomeric tetrazoles where Rs is lower-alkyl.
The structures of the compounds of the invention were established by the modes of synthesis, by
; elementary analysis, and by infrared and nuclear magnetic resonance spectra.
\..o" The following examples will further illustrate the invention.

Example 1

a) 2,6-Dichloro-4-iodophenyl trimethylsilyl ether.
A mixture of 5.25 g 2,6-dichloro-4-iodophenol and 2.0 ml (1 equiv.) di{trimethyisilyl)Jamine was heated
45 at reflux for 3 hrs. The resulting trimethyl silyl ether, obtained in essentially quantitative yield, was used
in the next reaction without further purification.
b) 2,6-Dichloro-4-(2-thienyl)phenol [IV; R; and R2 = Ci, Het = 2-thienyl].
To a solution of 1.7 g thiophene in 20 ml sther at 0*C under nitrogen was added 1.9 m! 10.5M n-
butyllithium. The mixture was kept at room temperature for 1 hr and then cooled to -20°C. Cuprous
50 iodide (3.8 g) was then added, and the mixture was allowed to warm 1o 0°C and the solvent removed in
vacuo. To the residue was added 20 mi dry pyridine and 7.2 mi 2,6-dichloro-4-iodophenyl tri-methylsilﬁ
ether. The mixture was heated at reflux for 3.5 hrs and the product isolated and purified by flash filtration
{5:1 hexane:ethy! acetate, silica gel) to give 2.3 g (47%) 2,6-dichloro-4-(2-thienyl)phenol as a yellow solid.
¢) 5-{5-[2,8-Dichloro-4-(2-thienyl)phenoxylpentyl}-3-methylisoxazole [I; Ry and R; = Cl, Het = 2-
55 thienyl].
A solution of 2.3 g 2,6-dichloro-4-(2-thienyl)-phenol, 2.2 g 5-(5-bromopentyl)-3-methylisoxazole and
0.7 g potassium hydroxide in 50 ml acetonitrile was heated at reflux for 5 hrs. Filtration, concentration
and flash chromatography (4:1 hexane:ethyl acetate) provided 4.3 g of a light yellow oil which was




EP 0 207 453 Bl recrystallized fromisopropyl acetate-hexane to give 1.8 g
(499 5-{5-[2,6-dichloro-4-(2-thi enyéaheno%% pentyl}-3-net hyli soxazol e,
pal e-yel low solid, mp. 45-47 [err] ther recrystallization from
| sopropyl acetat e-hexane. The internediate

5-(5-br om)pent gc'\L))staI:?zeg?rtoM)g eheyin R §9°§‘ —gb Ehl&r ‘1}1 FS
5 froml, 4 ﬂ%@ ‘ﬁﬁf G b r]h% fg .a.pafun oh%&% gy
produced in SIaE utyf I't | um an il sopro yl'am ne
tetrahydrofuran ﬁ\@llMSthJﬂate I5t(5-brom& iRy RERbRYI8Ckatoltedvast fépared according to known methods
5- (5- br ongpentigin)1;43nEiEHhdBMthAeSAS FBANRINCRAR oLES-HiRBthi 0ldYorddieda OSHR Wi RBRylithium
5- (13- br onopr opkd ditsshrépRiahiné inIsaRERDRan soldtioh. - br onbhept yl') - 3- nét hyl i soxazol e
or  5-(9- br ononaniglcprieplataatihey the Sq5-Brambntyip3-tetilist@zomcdih by &dplaced by the homologous
5-{3-[ 2, 6-di csl®bromdpréph-Biristiisbyapdies N B4y bmomptyl)-3dneiiplishyakdis 0002 GHE brpionoid)-3-
Y = [err] Z = NMethipisoxagae to]give raspédtively] B (¥ [R.6-dishiithb-4-(2-blnydptidndxiipe@pyi}-3-methylisoxazole [I;
5-(7-[2, 64adi cM Br({GH2k: €2= tNnRe PH),-Rq i @100 By | $8@it et }= Sthispyllh §4T-R6>dichiofoet-(R-thien)- =
[er r], Z = N, phenoxylheplyl}-3-mefhyiSbxazdRp[L=Y 6-(CHz). et N-R2= GHhi Ryny |2jCl Rer= 6-Cl, Het = 2-
5-{9- [ 2, 6-di c Wiiesylp-ons- (92E2§+¢l0blww4 (%ﬁ@m@RWOWHWY'}@'@BMIFW#OMbX az@He)s (4 = NyR=
[err] Z = N, RHpdhrj 2Qbfe = S0k Hetengilenvlk t s further contenpl ated t hat
2, 6- di chl or o- 4- (pist Hithen genianplaiag] that Lb-dighlofo-fy@dhipryliphenalean R ¢aysed. tp geact with 2-(5-
br onopent ¥A ) f &P&Wp Dy Ar(%‘ﬁ’afef’df?f“f e Andy herdipromongnigna) fﬂ)?f@?f a&ﬁ%z‘""] fhe p’_""ed”’e ‘f
accor dance wi {3 (g]r E'é‘%%cé 381‘""@&'314‘3? aisny!) phenogylepntytituran | CHzk, Z = HC, R
2{5[35d|cH'18‘r024 ¥HBxy] pentyl }furan [1; Y = (CH)s, Z =
HC, R=H, [ |e§2C| [err]—5CI Het = 2-thienyl]. Exanple 2 20 a)
4- (24 Thi e I [IV [err] = H, Het = 2- thienyl]. To a solution of 8.80

g 2-(%- %ox¥ppw| Ha'n&ﬁlbeﬁ“eanﬁlﬁli e__p,arfgd faLfByR- t hi enyl magnesi um bromi de
and p-iodoani sofg of RlohnPl-thiobhe @re%re(ﬂfréfn Q—H@%H%n@@ﬁrﬁ@ﬁhﬁ@
was careful ly aaais %qoa rs&& afld 3§ % BropaRStRIbILATY GOVl dryO@méthy IRnBRIE Wadéarefully Bed 7.00 g
reacti on m xt Bs® poRSsilACRAIIREL iAtmikerd bit) Xhé! RE@on Mixturdd @@ mekitad atliiug ainder nit6Ysh Jor 16

| sol ati ona0f thb@s. efdtbd ofMtle PEsLBMC brodicf axfoftiRal afdrt dystallicaiod ak2 igzaRitadnyliphdnd! @s a
4- (2-thi enyl ) porn@owds. a yel | ow powder. b)

3- Met hyl - 5- { 5bf 4-Metwt-$r{5yd-thiphybprenok) pemi yibdxadoeoiaBOlasd [Re | = H,eHat | = 2-thienyllletas =
2-t hi enyl ] warepared domd2.42 g -R-thiddylpheho( 2ndt H@l@@:’ﬂhﬂme’tmwxazole according to the
5- ( 5-{br onppentpydcydul- ofdxdmia 4 GrAwe wbtained v IBPanyjeld (.7 dias pn off whitgrselido n.pEXQPHEY +C.
4, and wa® obt(fimiseprdoml s@Baepexatedl (1.7 g) as an of f-white solid, mp.

105 107[err] C 30 (fromisopropyl "acet at e-hexane). Exanple 3 a)

2- (4- Met hoxypB®R9B) - 4, 5-di net hyl thiazole. 35 .. . To a stirred mxture of
65.1 g (4-net hox4) t hi obenﬁam de and 156 nl et hanol was added dr opvvi se 50 1

g 3-chloro-2-# e _ -k-!- ok mx ur e was refI
hour s. Anssaddlsgl ptirgd fnixiure, of 5 (i% g-me fﬁ) ﬁ'g ? 'se
continued for ,dn (gcﬂot ot il aé’t"?"é'a P "a
t her added 2-C| oi ? gv X\ﬁ; &and eatlﬁ ;tvas coninued f r an dltlg év Cg g;?a IO
e % oﬁ% n{I th B\rd%ﬁ;e i ré%ﬁatgtml EhitettSd Wi fo%
g' velZA. 5 2-(4-methoxyphenyl)-4,5-dimethylthiazole in the form of its hydrochloride monohydrate, m.p. 166—170 C

40 b) 4-(4,5-Dimethyl-2-thiazolyl)phenol {IV; R1 and Rz = H, Het = (4,5-dimethyl-2-thiazolyl)].

The product of part (a) (70.7 g) was added to 470 g pyridine saturated with hydrogen chloride gas,
and the mixture was heated 2 hours at reflux. The reaction mixture was poured into 3000 ml ice-water,
made basic with ammonium hydroxide, and the solid product was collected. The latier was purified by
recrystallization from toluene to give 38.8 g 4-(4,5-dimethyl-2-thiazolyi)phenol, m.p. 194-195°C,

45 ¢) 3-Methyl-5-{5-[4-(4,5-dimethyl-2-thiazolyl)phenoxy}-pentyl}isoxazole {Il; Ri and Rz = H, Het = {4,5-
dimethyl-2-thiazolyl)] was prepared from 2.0 g 4-(4,5-dimethyl-2-thiazolyl)phenol and 2.3 g 5-(5-
bromopentyl)-3-methylisoxazole according to the procedure of Example 4: yield 2.5 g, m.p. 96-97°C.
(vellow to orange crystals from ethy! acetate).

50 Example 4

a) 2-(4-Hydroxyphenyl)benzothiazole [IV; Ry and Rz = H, Het = benzothiazol-2-yl].
A mixture of 3.7 g 2-aminothiophenol, 4.2 g 4-hydroxybenzoic acid, 4.5 g phosphorus pentoxide and
45 g methanesulfonic acid was stirred for one hour at room femperature and then heated at 80°C. for 10
§5 hours. The reaction mixture was poured slowly into 750 mi 5% sodium bicarbonate soiution. The solid
which precipitated was collected and dried to give 7.0 g 2-(4-hydroxyphenyl)-benzothiazole.
b) 2-{4-[[5-(3-Methyl-5-isoxazolyl)pentylloxylphenyl}-benzothiazole [il; Ry and R: = H, Het = ben-
zothiazol-2-yl] was prepared from 5 g 2-(4-hydroxyphenyl)-benzothiazole and 5.1 g 5-(5~bromopentyl)-3-

7



2-(4- met hoxyphenyl ) - 4,-5-di net hyl t hi azole in the formof its hydrochl oride
nonohydrate, mp. 166 170 C. 40 * b) 4-(4,5-D nethyl-2-thiazolyl)phenol

[1V; [err] = H Het = (4,5-dinet hyFP?qoﬁl“ﬁéBf'yl)] The product of part (a)
(70.7 g) was added to 470 g pyridine saturated with hydrogen chloride gas

ggﬂrggei mét.gééﬁhéﬁﬁfolggéﬁ;ﬁﬂg% HO oS dfi% %E%‘n I8 8; ﬁﬁs&ﬁ k}ﬂzﬁdmx' gﬁe“ﬁ B

1 alet
solid product was col Iecte The a (el Was purlfled by recrystalllzatlon

fromtol uepgmp@sgi ve 38.8 ¢ 4- (4, 5- d| nmet hyl - 2-t hi azol yl ) phenol, m p.

194- 195 J err] T~ 45 C)

3- Met hyl - 5- {dpaf2BentottfiazeliipBhitiiphendt (MIRAZ NGL| RPN AY] bdRdthiold-ApXazol e [11;
[err] = H HeltAmikide i 188 e R-BiyinotAophbriol 29l6Yd Mhydkeg-3pinepenesis adid, 1B ¢ phbsphorus
4- (4, 5- di metgaptbxids-dnbl i180 @ Imgthjreiemned aciwesheatediat®0 { G for 10 hours. The reaction mixture was
br onopent y| )or@ghtetd oy 5 D9 xaeditdneof asodion dicajoriate dnkd esoglinr hgdiotide lutidnsamol the 4olid
yi el d 216 g,provugs.colRbied The lattdr w@s reCryethllized\fitsioirop ating) acetateyamt dHes frbm aeatantirily/ to give
acet at e). 5. @qmaeow-ucha@d (deueydnameﬂﬁwmyﬁd}ebemz@hﬂ‘ézﬁl e [IV, [err] = H,
Het benz ot iSzEiA-(2Rereo yi) ophenoxgipertyl}3-methylisaxpaslet (i Ryp i i@ R24= M, et =
4- hydr oxy berfperothiaggi-Py! CQI‘ ‘5 PS'I‘?6§ f?@?"'ﬂ% *ﬁ?ebwm'aa@vl)eamm@ng' Wb BH{EPrezerent
acid was st i ¥Peyisoxseols icaceRs °°a‘!'thr"19(ﬂ‘ﬁ°9‘éﬁ‘ﬁp‘éﬁéﬁ"iﬂ'°(§ and then heated at 90
[err] C®f 10 55 hours. The reaction m xture was poured slowy into
750 m 5%&5@2@&1 bi carbonate solution. The solid vvhi ch pr eci pi tated was

col |l ected ang ep ben QLhL zol e. "
axﬁi o e ainem g

= ﬁu[i[eS (‘?’,ﬁ P

2 (4= of ‘E’@M- B BRI T 12 o

207 453 Bladed b ieﬁ&?ﬁazcgﬁtﬁuéél%roi Ws” §nd I%aét ﬂﬂ&l%:ﬁ n%reQ and¥% Bted 1o ¥ lsGiad

6.9 0, M PresidudOTrbAditel Wi didsolveltie Binyi @6etats>dndline dolufidhGvabied Wtk WitsitaRy sATAELs0aiM

then from infongs SuRitbn, ARGE VbCmadr¥sAPbURats afd dhcentrated in vacuo There was obtained 5.35 g of

4- ( 2- Beng ohb bt hnYitatedrotiut/ B B80! C.[(Ho isdpfspyijacetatdl, HET

benzot hi azol -2-yl]. A mxture of 14.8 g 2-am not hi ophenol 21.6 g

4- hydr oxy- Generat Teolrinuz @ifer Pagibdipn 4Organptindepdteantsus pent oxi de and 180 ¢

met hanesul fonic acid was heated at 90[err]C. for 10 hours. The reaction

m xtyre was Be ewghtiontobthp deded heterenitlicicompavfid incidi ether lat @43 oglennittogam Hassasidédum

hydr oxi de kubilithiums Jhe regefign mirdure wis heatedat reflups fes 48 anin..ctogin coplece s, -30TGe anddtimethyltina s

recryst al | ¢ysde Vésragigled: Tesnfeaatipry Mixiyrecyag lowash ip waqB o fopm erapeeiurmand then poyred igloy e

6.5 g of tWErabwaher luerovee é?PaB’feédﬁ?é’c‘ed VP Af3t9E 215 R3GREC HEugh @R aluing columry sloting «

C. b) 5- {5"”'(“4‘97(329 Benzot hi azol yl ) - 2- ni trophenoxy] pentyl) - 3-net hyl i soxazol e

(b e ] oo f g0 55 R SORE S et G,

3-nmethyli SR?‘QZ"'(& %nzacg,%d_ar&ge IW L Q &,J;l'eﬂzpr_obc&gluhg ofy @%%a%d@rom%o g 2,6-

dimethyl-4-iodophenol, 9.4 g 5-(5-bromopentyl)-3-methylisoxazole and 2.9 g potassium hydroxide in 100 mi
b acetonitrile by a procedure analogous to that of Example 1(c), and was obtained as a pale-yellow oil (15.0 g,
40 94%) after chromatography.

b

General Technique C for Reaction of Products of General Techniques A and B

A mixture of 5-{5-(2,6-dimethyl-4-iodophenoxy)pentyl}-3-methylisoxazole produced according to General

45 Technique A, organotin reactant produced according to General Technique B, and dichlorobis-

(triphenylphosphine)palladium in tertrahydrofuran was heated at reflux under nitrogen for 6 hrs. The reaction
mixture was exiracted with ether and the ether exiracts washed with water and chromatographed.

General Technique D
60

To a solution of the desired heterocyclic compound in 100 mi ether at ~78°C. under nitrogen was
added dropwise 9.5M n-butyllithium. There was then added a solution of trimethyitin chloride in 15 mi ether
cooled to -78°C. The reaction mixture afier warming to room temperature was filiered and exiracted with
ether. The ether extracts were dried over potassium carbonate, concentrated, and passed through neutral

55 alumina.



Exafrpl e 6 5-{5-[4-(2- Benzoxazol yl ) phenoxy] pentyl ) - 3-net hyl i soxazole [I1;
[err] = H Het benzoxazol - 2-yl ]’ vvaséfmpared from5 g

2-(4- hydroxyphenyl) benzoxazol e (pr &b: Bleating 4- hydr oxybenzani de
with 2- 20 am nophenol) and 11.1 g 5-(5- brom)pentyl) 3- et hyl i soxazol e and
40 g m |l ed_pot i um carbonate in 1.5 liters acetonitrile under nitrogen.
The m xture—Egvas'flgl?eat ed to reflux. A catal yt I ¢ amount of sodium i odi de was

added and ref LU gy KA aQnJM Rt = *&Bé)s 18t 225kl vms&eusrsd W& o Péetng%ﬁp
and concent r a; in°ch o a s‘@ntlt;eﬁrGeWQ'aQi LR X84 PrébafirigNdrbanotin
acetate and tAGcRMS, dhd W43 CORAELE eweﬁdauyvu%mfau@rw&mta%@w wadi um chl'ori'de

sol ution, dri gos-GMEs-DINREHEEE HBNGIBhéndkyaeAN- 3¢y RBtazdk 6 Ry And RE U0 CHINEK & was
obt ai ned 5. 35n@nyll watoprégard aRMVSSHEimahAd-gHIbpHENG )periiB-mékiifdRazile (Genbifal Déth-

| sopropyl aceiiqieeB).and2uabidistahayl)hidplpre adsofddy tdthe Grbebdusnof Eenddkl Jachpiqid1C and was
React ant s To eébtarmb it 57eHyiad astdyeieclotowrseltl, ingt 45-47C @ Ofront iscrpepnyacetetehexask)y et her
.at O[err]#®& under nitrogen was added n- 30 butyllithium The reaction

m xture was Ekmmlecd] at reflux for 15 min., then cooled to -30[err] C. and
trinmethyltin chloride was added The reactlon m xture was allowed to warm

t o room t emidB-AG&RiehiosdirthienylighenexylepniviiSrnethyiissxazole [l Retnddie T & et middhienyll was
separ at ed, \Rﬁf@ﬁ%f’ﬂm‘ 6115-Ferdichlorerfriodophsaqy) peabild pthyfsoapqle,pag2-Eabutyisannylithiophersy
with h exa?ﬁ e (Exgrgple @n'aé?o&qmgm(’q)ﬁ..f;a@gmg of g?nepll dephnigys; %r?ngfﬂas obtained in 76% yield as a
5-[ 5- (2, 6- dCPI¥ ol r“c?;% 2 o9 3PPy - 25tRp P RETS- s Bisa SuTReUdyis igenticy ith jthe,

= N, R-[eF?’]‘p“ "%as prepared from10.0 g 2, 6-

di met hyl - |odo t’benol 9.4 g 5-(5-bronopentyl)-3-net hyI | soxazole and 2.9 g
pot assi un e in 100 m acetonitrile by a procedure anal ogous to that
of Exarrpl e 1(5)) é?}m et% ﬁg r%ﬁe ﬁll Wl-ebﬁell-lepw thleth(«l hi 49re e‘}:l/f)om

after chromatg c@dﬁn@toﬁ@%&dd% of nBFandéE&q%e @Aland was

Gener al Technémg n%s@d‘ﬁekﬁas% el%h&v%uq{% 1.5385.

5-[5-(2, 6-di nptiys2 &dmul@ph@mwhm.aﬁy»bﬂenéwpsnwldmmzae ;G UHEtR, = CHs,
accordi ngst 0 GEREB-Methffir2-tHieryl) Waslpepadd fain GesHEXe-dimdtiBRe-loadbherdkydsbriy P 8-MBMIRGEEIND
to General Teglarsmgns-BtrireidistinsA)ihiopihd sccorfiihg topiamyteuidsiEonstsl )TpetniqaelC, L ivis

t er t r ahydr of ustsaimed/sabbi 0% Fielitas ke bit-white Belidon.p 45659 €0l (ffodr heBanke). s. The
reactjion mxture was extracted with ether and the ether extracts washed
vmth\fvvat er &mahpE0omat ogr aphed. CGeneral Technique D 50 To a solution of the
desired Ipeterocyclic conmpound in 100 m ether at -78[err]C under nitrogen

was added dr O&V%EMM%M@MQ O R'ThdPle)sftls Heh enS-agtidd-thienyll was prgparest

trimethyltin methsittiophens apd tigrtuRrptingehigridecpepqsdingyg taey Rracedurer pieSengralcieriypue A,

m xture aft er 3RRPRIRNedd 730 HP é?ﬁ)‘é%"‘&?ﬁﬁr"%‘"%as filtered and extracted with

‘ether. The et ??e@ {5461 u;hlprp +£imgthy}2- bmylmr %1 an I t
dophenoxy)pen

-met 25 |c l ro ot X
:Concent ra?fed 5- %ltqyl %élgul. annyl) ene eg:gor ﬁg the proce re” of General SChqu?éasg %gdﬁ

obtained in about 45% yield as a colorless solid, m.p. 43-45. C. (from isopropyl acetate-hexane).

et Example 11

a) 3-(Trimethylstannyl)thiophene [VI; R' = CHa, Het = 3-thienyl] was prepared from 3-bromothiophene

and trimethyltin chloride according to the procedure of General Technique D, and was obtained in 93%

yield as a pale-yellow liquid.

b) 5-{5-[2,6-Dimethyl-4-(3-thienyl)phenoxylpentyl}-3-methylisoxazole [l; Rt and Rz = CHs, Het = 3-
45 thienyl] was prepared from 5-[5-(2,8-dimethyl-4-iodophenoxy)pentyl]-3-methylisoxazole and 3-(trimethyl-

stannyl)thiophene according to the procedure of General Technique C, and was obtained in 47% vyield as

a colorless solid, m.p. 53-54 ° C. (from isopropy! acetate-hexans).

Example 12
50 :
5-{5-[2,6-Dichloro-4-(3-thienyl)phenoxy]pentyl}-3-methylisoxazole {li; Ry and Rz = Cl, Het = 2-thienyl] was
prepared from 5-[5-(2,6-dichloro-4-iodophenoxy)pentyl]l-3-methylisoxazole and 3-(trimethylstannyl)thiophene
(Example 11a) according to the procedure of General Technique C, and was obtained in 84% yield as a
colorless solid, m.p. 43-44 ° C. (from isopropyl acetate-hexane).
55




Exanple 7 a) 2-(Tributylstannyl)thiophene [VI; R = [err] Het = 2-thienyll
‘was prepared fromthiophene and: tr n-butyl)tin chloride according to the
above described General Technique 9(397 ﬁ%éhri ng Organotin 5 React ant s,
and was obtained in essentially quantitative yield as a pale-yellow oil. b)
5-{5-[2, 6- P m;tl&gl -4-(2-thi enyl)phenoxy] pentyl }-3-nethylisoxazole [II;
[err] thi s prepared from
5-[5-(2, 6-di yi2: thth ROGAR Jept%PhVL] cH3; &t D rh%@i‘é"ﬁé?jggm%& ?eh #dRal-
ni que B) ani : ﬁ toatﬁ& Fo?bg[?ﬂ of @eh TQ&hﬂﬁ dQJs
CGener al Teclggtb, n%o,agi ,d\g@§,,é?,p,§,§4 gegl I'n 7A)y| e as a pale w soli1d,
m p. 45-47[ g lsl¢s 6—6:&5@@&(&&&5;9-%@&@2—91%&3% G-h-me&@hs%&%@'[lﬁ B and Ry =
5-{5-[2, 6- Dichilll #iel0-Z- {-aemntmw-wpwoawdam Midth | 5-{6-GTEHiMBin§IHA03aIR_hkylpbrityl]-3-
[err] O, nidellisoxazold Bideimbthyl aQEmethyddkahPyrfoleOdttording to the procedure of General Tech-
5-[5-(2 6- dlnia.bé O/rad was dbehinpd B 126% \y)elde atclshr] vistowsedmibyd dilsoxazol e and
2-(tribuwtyl stannyl)thi ophene 15 (Exanple 7a) according to the procedure of
General Texbmplgie C, and was obtained in 76%vyield as a colorless solid,
m p. 50-52 C (from [ sopropyl acet at e- hexane) Th| s conpound is identical

‘ BighloyH-4 et I-hH-1 I}phe pentylls@methylisoxazole [Il; Ry and Rz = Cl, Het
5- Met hyl - 2= (wqthvmyngmgﬂ s reperpn H?mérl%(Z[G:A'Oh'OR“*-@'OP'@PWmtV'1-3-meth"80va°'e and
5- met hy!-" 2U-meth 31\)&!??“?)1')@ e cExempient39). AEHDY 1 1he %Pf%‘rea?foeel"?’?'nﬁc?‘muﬁl%
chl ori de A8 ¥R%R SE‘B‘ §0terielt Fasalarass slid. e SF-AT * CréemitoRioay! ACSahRiRIe): obt ai ned

in 89%vyi e%d a Sa pal e-yellow oil, [err] = 1.5385. b)
5-{5-[2, 6- | - 4- (5 net hyl - 2-t hi enyl)phenoxy] pentyl} 3-net hyl i soxazol e

[1] \-L’egor] % 2- Tnm'_lﬁytl stann )pWFJInQ l/l Lh l$ =pyri rgé) 2-bromopyridine
5-[5- (2 6 di éﬁi l% obtamed in 85%
5- met hyl - 2- ¢, Vahﬁx aﬁt 3& aoaﬁfa% L@deh epr&ru £ Alc. s
Cener al Teclﬂm que C, was obt ai ned I n about 4 %yield as an off whi t
solid, mp. 64.5-65. 5[err] C. (from hexane). Exanple 10 30 a)
5- Met hybs 2- (trlbutyl stannyl )t hi ophene [VI; R [err] Het =
S-methyl -2-thienyl] was prepared fﬁmnSZJre&thghi.ophene and tri(n-butyl)tin
‘chl oride according to the procedurePof Genéral Technique A and was
obtained in 97% yield as a colorless liquid. b)
5- (52, 6- DbL$r{R6-Dindiifyl-fridyyidinyBptehaxgipgity pSrevatbylisdxazpleritiyfi }an8 Reet B, iHBO% R 01 €
[11; [esor] CpyridiFigl] 8% prepared- fignt h§I5-(26-dimethwiviHjdophenoxpipenidir-derdetiiviispmazole and 2-
5- [ 5- (2, 6- dittimetemstanaypysiding laecargiog Yqibaprp gwsoh‘é&nmll Technicte 6 and ypgiobtained in about
5- met hyI 2- Be%ivisldtay lmselariens $9)d. I Bheies “4c ometagPeren®he procedure of General
Techni que C, and was obtained in about 45%yield as a colorless solid, mp.
43- 45 [erri?‘_rﬁm_ﬁrom i sopropyl acetate- hexane) Exarrpl e 11 40 a)

| )t.hi op.

3-(Tri n&t h h (VI RS %’ cﬁ_gred
3& o -3-me y?soxazo E% anny
n [ﬁoce ure o Gen val Technique C, and was obtamed in 80%

from 3-bra
&'v yield as a colorless so||d m.p. 70. 5-71 25 C. (from hexane).

of Gener alpynﬁ‘ﬂ’@

Example 17

a) 3-(Trimethylstannyl)pyridine [VI; R' = CHs, Het = 3-pyridinyl] was prepared from 3-bromopyridine

and trimethyltin chloride according to the procedure of Example 15(a), and was obtained in 93% crude
45 yield, n32 = 1.5393 after fractionation.

b) §-{5-[2,8-Dichloro-4-(3-pyridinyl)phenoxy]pentyl}-2-methylisoxazole (Il; Ry and Rz = CI, Het = 3-

pyridinyl] was prepared from 5-[5-(2,6-dichloro-4-iodophenoxy)pentyl]l-3-methylisoxazole and 3-(trimethyl-

stannyl)pyridine, according to the procedure of General Technique C, and was obtained in about 30%

vield as colorless needles, m.p. 84-84.8°C. (from hexane).

§0
Example 18

a) 4-(Trimethylstannyl)pyridine [VI; R' = CHa, Het = +pyndmyl] was prepared from 4-bromopyridine

and trimethyltin chloride according to the procedure of General Technique D, and was obtained in 95%
56 crude yield as a liquid, n3? = 1.5346. Fractionation at 41°C. (0.06 mm) afforded material with n32 =

1.5413.

b) 5-{5-[2,6-Dimethyl-4-(4-pyridinyl)phenoxyl-penty}-2-methylisoxazole [ll; R1 and R = CHs, Het = 4-

pyridinyl] was prepared from 5-[5-(2,6-dimethyl-4-iodophenoxy)pentyl]-3-methylisoxazole and 4-

10



'd as' a pale-yellow liquid. b)

yi el

5-{5-[2, 6-Di et hyl - 4- (3-thi enyl ) phenoxy] pentyl }-3-net hyl i soxazole [II;
[err]Het = 3- 45 thienyl] was preft@a0%453B1

5-[5-(2, 6- dinethyl 4- |odophenoxy)pentyl] 3- et hyl i soxazol e and

3-(trinet hyI hene ccordl

Techni que G, QR 'f;rdbw i ngfa&d%,g %é@ﬁfﬂﬁ%@@% S P oeh e i
* C. (fromlsoprop Y e- Hex

5-{5- [2 6- DrEgg,l.pqg & 4- (3 th| enyI )phenoxyl pentyl} 3-nmet hyl i soxazole (I1;
[err] = G, Fet—=2-thienyl] was prepared from

5-[5-(2, 6- dlsgbi[zqr -Blethord- LA GRS EPN 2-rRethTRbdRdole 31 R 2R R @N6l, Het = 4-pyridinyl]
3- (tri et hy WaE Frepod THdmO B-lcRSB AT dBphbAR) - RPP-RbtgisdxazoleN ShdD - R RMVASBINGA)-

Gener al  Tec ppiditd gEfampR Na)\Vaczoraig & e Gbrdcstiuf S0Gensthidreatigle CO bl W Sobtambd Ind42%
m p. 43-44 ¥ield.as i 6f6White S61A) APYA0.5B0 €. qfcen diane) . 55 9 EP 0 207 453 B1
Exanpl e 13 a) Hy avialbdoys pidedduies ited toptemiplated Yal iyizaxadole ahd/benzbthiazsle[can b¢ convigied to-
1- net hyl - 2- gher restloytive  2niinethyistprany i dledviatives, land it latidr poposed |te reaadwittr 5-{fe@ B ictlbm-4-
chl ori de ac idprtemyy)peantii3engtyisosdele to g, @padively, SHEdBdichlos-A(bemmchzokd y)henoxyl
obt ai ned i n PFBEYY-Fmethylisexgzole [ &htandrAangeCloHet. =bhenzoxazol-2-yi] and 5-{5-[2,6-dichloro-4-(ben-
5- { 5- [ 2, 6- Dizpthiedel3-yiipbhqnoxyfipentylH3-methylisprazeje [IpByand o Bk ket rebrngqtyiazg=2nglt hy| | soxa
zole (Il;"%[err] = [err] Het = 1-methyl pyrrol-2-yl] was prepared from
5-[5-(2, 6- diECSﬁR_E!%&_A |odophenoxy) pentyl ]-3- methylisoxazol e and

1- met hyl - 2- (tr| e_accordi ng to the procedure of General
Tech- ni que ok WLE lispxgzolb

ab2d H a.’ Y IRY ol
Hyd| de gas was bubbled t rogh a soluron g 5-[5- 4-%\%91([)] enont;pentyﬂ-s—

10 Exanp 1 yrogn suffi

0 th lisox: z and 4.5, m| trle amm for hour no reaction mixture
5-{5~ 2 62 % eé‘ $r%i\ 'l+ r?g)éi ﬁ& ?« trbélall lz8P X
azol e [ I ' aceto rile ve 10 -i-( tL| ﬁg’le r;’r.bllow solid,
5-15-(2, 6 d| c 05531 phenofy pent - - rret 7 soxazo

1-nmethyl - 2- (t gy m&tkwk émf%lalcmr) :re%ﬁ]pé.@i g@éﬁ;le](r?%): NRAGOL di(maﬁom)tme CHa, Ry
pr ocedur e;gof g%a I ained in 89%yield as a

col orl ess sol i da Mugpensith- 4:? i:erg ] 5-@—(4-(hfof:é?l§ﬁniyﬁ)ﬁ&rb@méhtylﬁ@ﬁtbtﬁ{rlﬁoxgﬁ%arhﬁa 246 g
Exanpl e 15 20chioroadgtaidshiidbr (50%8 firWyatsif id N5Y ) Aol iothancl Whs; refdixedfol ®5 hdurd-iehe Baction
2-pyridinyl| wmsirepwasparcentrafon timaciolznd e psidudliengstaiized from oyl hostate-Hoxank ftoogivedis g
accofding to 8-methpi5e[6-¢4l@1tidazolfl)phanerimhty(fieaxkmnlogme. 1:80a0d was obt ai ned in 95%
crude yiebd as an orange liquid, [err]= 1.5310. Fractionation provided a

product wi t fExdmple 2174 err] C. (4.5 my, 26

a) 5-[5-(2,6-Dichloro-4-cyanophenoxy)pentyl}-3-methylisoxazole [IX; Y = (CHz)s, Z = N, R = CHs, Ry
and Rz = Cl] was prepared from 13.4 g 3,5-dichloro-4-hydroxybenzonitrile, 23.2 g 5-(5-bromopentyl)-3-
35 methylisoxazole, 20.7 g potassium carbonate and 15 g sodium iodide in 250 ml dimsthylformamide, and
was obtained in the form of colorless crystals (11.6 g), m.p. 59-60°C. (from tertiary-butyl methyl ether-
hexans).
b) 5-[5-(2,6-Dichioro-4-carbamylphenoxy)pentyll-3-methylisoxazole was prepared from 7.3 g 5-[5-(2,6-
&-{ dichloro-4-cyangphenoxy)pentyl]-3-methylisoxazole, hydrogen sulfide and 2 ml triethylamine in 100 ml
40 - pyridine according to the procedure of Example 20(a), and was obtained in the form of a yellow solid (8.0
@), mp. 138-140°C.
c) 5-{5-[2,6-Dichloro-4-(4,5-dimethyl-2-thiazolyl)-phenoxy]pentyl}-3-methylisoxazole [Ii; R1 and Rz = Cl,
Het = 4,5-dimethyl-2-thiazolyl].
A mixture of 3.6 g 5-[5-(2, 6-drchIoro-4~carbamylphenoxy)pentyl]-3-methylrsoxazole and 3.0 g 3-
45 bromo-2-butanone in 50 ml absoluie ethanol was heated at reflux for 6 hrs. The reaction mixture was
concentrated in vacuo and the residue partitioned between ether and saturated sodium bicarbonate
solution. From the ether layer was isolated an orange oil which after chromatography and recrystailization
from ether-hexane gave 5-{5-2,6-dichloro-4-(4,5-dimethyl-2-thiazolyl)phenoxylpenty!}-3-methylisoxazole
as a colorless solid, m.p. 57-58°C.

50
Example 22

5-{5-]2,6-Dichloro-4-{1H-tetrazol-5-yl)phenoxylpentyl}-3-methylisoxazole [I; Ry and Rz = Cl, Het = 1H-
tetrazol-5-yl].

58 A mixture of 14.7 g 5-[5-(2,6-dichloro-4-cyanophenoxy)pentyl]l-3-methylisoxazole (Example 21a), 2.96 g
sodium azide and 0.32 g ammonium chloride in 150 ml dimethylformamide was stirred and heated ai
100°C. for 24 hrs. The reaction mixture was concentrated in vacuo, and the residue was dissolved in ethyl
acetate and washed with 2N hydrochloric acid. The organic layer was dried over magnesium sulfate and
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[err b) : ' S

5-{5-[2, 6-Di net hyl -4-(2-pyri dLny+) henoxyl ] pentyl } - 3-net hyl i soxazole [I11;
[err] He = 2- 30 pyridinyl] wa Pﬁr@ﬁéﬁig from

5-[5-(2, 6-di net hyl - 4- |odophenoxy)pentyl] 3-net hyl i soxazole and 2-

(trime hy'é RN 365&9 E% 81 } 0& Br OGS Forlt o hf? S8l J56

C, and wa n%e?g)g ﬁs— | oAor ;igﬁ I eﬁewn@rl}- S s%ﬁa%?aé 22-13 ascc): g b(gé §2 >
* C. (fromether-pent ane)

5-{5-[ 2, 6- anﬁ,p,[aggo 4-(2-pyridi nyI )phenoxy] pentyl }-3-nmethylisoxazole [I1;
[err] :5CI,_“HET—:2 pyridinyl] was prepared from

5-[5-(2, 6- di ahhiiR-&- e4)6cuotsq.@@aiyauor@m%t}az&smm&ﬂﬁéw}mﬁanyadwazoue (Example

2- (tri met hy), ey methy-iodidsr dndisey hiidapdidssiud 2a@ponate Ge 200CHhINgetbridrile Mas piir@e atiisbe Of

Cener al Tephpdrsiite KermighdThoBacBEN Mixtufd wasNfilBRU0 /it ebitomtited i€ Ohat.| BB SreSdbi vhs
m p. 70. 5- didsold if ethylJacefite éridrtimnaolotivnavashed wiliOwdine ssaqptatbd 5ddium) chloride solution, dried over
3- (Tri met hpbgabsiummsuitate and ebheeetrdted! in vakuo. The wrid]a) oibiests chroBatpgraphed wsjrigla hagepe-ethyl
prepar ed facetate3olsend nysiey: iHexaneetlmh dcetate matelhgdt bionght mt@rfnr&ueroel@(c ayhlgh w@pntreprxstaé
procedur e lizkd Bremngiherhe@iien pave ARE 964%haf f }6-dip 2me haroxyl-
[err] = 1. Mﬁg@@@gﬂ &navd Bn = Het = 2-methyl-2H tetrazol-5-y|] colorless sohd m.p. 47-

X ] ctowh | |
o512, zées,grh?z?e;zw A %wﬁﬁg@m sty sy e sty
1-1hi-t

5-[5-(2, 6- Ei%ﬂ%’e " y|]§gl§gr 5,0 qppy 75-76°C.
3- Etrl(rreth 100pi5 W‘r’f °,f lf' ﬁ‘ﬁ} éff ogspf ivirpl getivity.

fecmniaue L o g'.::,;e"' s &% gl e oa i
a- ('?'?I( mzac% h 435 rflgﬂt imﬁ g %%%Fr .l; 6{ ral _rep) lcatlon ﬂi inh l at mlmmum

| tration a bot {
or epar ed 11 ORr DRingd s¥° bl réhuaﬁ'hwsh ss%werrdwa)hfopcamﬁ

procedure HBno@?é?@%é}L m?é%&‘ﬁﬂé’déﬁc aﬂé\ﬂ&# st'%Sto Ei &oRRifhately 8 gl or mohdidy8ain Wee! d
as a | iquighus béMirbil(ncarlg Br3ékht). b 36hpdaitRiol B3Resitid vhe: sérally dhu @a Thehitbd B 1A Shar-
mat eri abs Wnédiun] 6Vefidy and In Sufbased) during the adsorption period as well. The MIC was determined to be

5- {5-[ 2, 6- ioatrewricapttatich-of donippiiridahihiel redpdee eXuhbdd 81 dlaghesy 50t With redgacats eunfrdated
[err] Het wrudeonpyly | di nyl] was prepared from

5-[5- (2, 6- di nsthédrstanddrd itest ppdedurethys @embunts w@e testet phainsioaeeane | ok fifteanl hunan ignovirus EP
0 20V _A53 BRV) seratymes, ingrhely HRYIZI -J Ry B, d6.ntA, -21c-E8r-th. P 136, 50 e67 ra9c &8 and-4df The
Cener al 30T e¥iénialugefoC, eachn ehineirys slatolybe ends i deterrtiendt agh Wieyeftidacy gk eachcepmpeynd swas

sol i d, m pdeteggingisin ftasme pf aOMICed yalyas whichdntey conesairation ef tmgcqmpound required to inhibit 80%
: of the tested serotypes.

The following Table gives the testing results with the compounds of the invention. For some of the
compounds, the MICso value is based on the testing of fewer than 15 rhinovirus serotypes. In these cases
35 the number of serotypes (N) is indicated in parentheses after the MICgq figurs.

45
50

56
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5-{5-[2,6-D chloro 4- (4-pyridinyl)phenoxy] pentyl }-2-net hyl i soxazol e [ 11;

[err] = d, Het

= 4-pyridinyl] was pr

5-[5-(2,6-dich|oro 4-1 odophenoxy) - p

4-(trimethyl stannyl) -

pyridine (Exanple 18a),

eéjar ed from

T 453 Ry hyl i soxazol e and

according to the procedure of

General Technique C, and was obtained in4g% yield as an off-white solid,
mp. 79.5-80 [err] C (fron1ether)

contenpl at ed that benzox
respective 2-(trinethyls

Py

ad oo ot

10

Ol Ak

By analogous procedures it

is
ted to the

EUI A>3 aAartTu L4

arkpymafe Nirer

i

oy
LLE“A AN (AL

VMG (Gelis 2)

C \lall UC CUITV ClT

A Cror () Raipquisys)

aused to react

with 5-[55(2, 6-
respectively, 5-{5-[2, 6-

pentyl }-3-nmethylisoxazol p

5-{5-[2, 6-di chl oro-4-(be
zot hi azol - 2-yl ) phenoxyl ]
benzot hi azol -2-yl]. 15 E
5-[5- (4- Thi ocar banyl phen
was bubbl ed through a so
20 met hyl i soxazol e an
hour period. The reactio
solvent Wds renoved in v
acetonitrile to give 10.
5-[5-(4-thiocarbanyl phen
nlp 156- 158 C. b) 3-Meth
Q;;-Ig Het 4-(2-th
A suspenS|on of 7.5 g 5-
and 24.6 g chl oroacet al d¢
refluxed for 3.5 hours.

di chl or o- &-

1cpdophend
Hi ghl or 0- 4-
Bll; [err]
n- 4

beftyl } - 3- ng
Kaipl e 20 a)
px §Phent yl ] -
dPebn of 17
H 1405 M tri
N 1fi xture wg
aq @8 The r g

XY ent yl ] -

;4 - 5-{5- 4

olyl), Ri=
%?@4 t hi ocd

hﬁ@@hﬁﬁ@géJ

xy) pantyl }
benng@zazo
= @lo, Hef
IA
bt hyl0i9s ox a;
A
3 mét hyl i §
4944 5- P
et h | am n¢ in
\s all owed{to st
FSIdﬁ? was|recry,

- 3- mplly| | soxaj
-2 yl1)sphenoxy] -
= beszoxazol -}
2.675 (4)

ol e pwn; [err]

|

>oxa22§l6§ ®Hydro
b- (4- &anopheno

pyr
(f)

]
'é

B

or 2
i zed

3- thyllsoxaz%ﬁsﬁ
(2-{,hi azol pent

yl)
= [ Qo] 2% Q&% err] 3

irbaﬁylpheroxy)ﬁﬁﬁtyl) 3-
n walger) iIn 15@ 286 spbsol y
m st ure Yas cQRQ@™ rat e

a yd

rh(@nd ®apd) O

ole to give,

-yl'] and

= d, Het

en sul fide gas
y) pentyl]-3-
dine for a two

hours and t he
from

| | ow sol id,
yl }-i soxazol e

4 H Y =[err].

mthylisoxazole
te et hanol was
in vacuo and

the residue recrystalliz

.,U rrUnr et II

5(‘%VJ ﬂaﬁ}'\fﬂmxv]mm yl}isoxazole

r acetate- IIUXd’ITH—LvUI VAS
mn

4.5 ¢

3-nethyl -&-{5-[4-(2-thia
‘30 Exanple 21 a)

(a) = Agamst HRV-2 only

78-80 [err] C

N, R = [ers
dwphlorqm
yl

nethylkakmgmr
6 9),

S-[
7/ =
3, 5-
met h
m di o ¥s
(11.
5-[ 5-
from?7.3
hydr ogen

g

'solid (8.0 g),

xazole [}, [err]
5-[5-(2, 6-dichl oro- 4 car

wherein:

50 Zis N or HC:

| fide and 2 m
to the procedduaeoradouddkaithelf@m@d( a) ,
m p. 138-140[err] C c¢)
5-{5¢J/2, 6- Di chl oro- 4 (4, 5-di net hyl -
= Clg _Het

Baﬁil ﬁFhoxy)pentyI
N, 24 . /4

péfsion

= 4, 5-di
p

Z
\o/

Oénfeagm?%gl diutd sol X:ts;
{.dmrl

nmet hyl et her -

2{thiazolyl]. A m
13- net hyl i soxazol

}-Het

Ry

nmet hyl -

Y is an alkylene bridge of 3-9 carbon atoms;

5- (2 6- Di chl or o- 4- cyanopnenoxy)pentyl]-d netnyllsoxazole [IX' Y = [err]

Mal[ lSltlonSCLl'L Rtiat
m cQ y ?aQIQ atqlfe'oéls org
afono ntr%&%lé%ﬁécﬁﬂﬁ‘ &rtb R&ﬁ&s@l &"3 tﬁ'aﬁnngap?:
R With) SchvanBonal Rcigishts Forhral
mp. 59- 6 C. (fron1tert|ary but yl

(2, 6- Digtdimer 0- 4- car banyl phenoxy) pentyl ] - 3- net hyl i soxazol e was prepared
Tidifns (ot the followihg Comtraétigy/Stawep NBE) CHy DR ER] §B,|IT, 81, NBISE/| | Soxazol e,
triethylamne in 100 m 40

pension in a
inistration by

apéﬂbrd@aradnn taBibt

GhiRkdafisns crystals
hexane) .

b)

pyri di ne accordi ng
and was obtained in the formof a yellow

2-t hi azol ®) - phenoxy] pentyl } - 3- nethyllso

xture of 3.6 ¢
e and 3.0 g 3-

R is hydrogen or lower-alkyl of 1-3 carbon atoms, with the proviso that when Z is N, R is lower-

alkyl;

R; and Rz are each hydrogen, halogen, methyl, nitro, lower-alkoxycarbonyl of 2-4 carbon atoms or
trifluoromethyl; and

% Het is

13



45 br onb- 2-butanone in 50 nl absol ute et hanol was heated a

hrs. The reaction m xture was concergg gbgtsgayacuo and the rlullmumﬂm Ilﬂ”“l

partitioned between ether and saturated sodi um bi carbonate sol dti &dn.t Frroms =

t he et her

| ayer was isol ated an orange oil

recrystallization from ether-hexane gave TABLE

5-{5-[2, 6-di chl oro-4-(4,

5-di net hyl -

2-thi azol yl ) phenoxy] pent yl

azole as a col orl ess sol
5-{5-[2,6-Dichloro-4-(1 =

| O el No? /]

- BET-N -\

| ORICEPEIbS)

SCR PR s

[Il; [erf] = A, Het =1

5-[5-(2, 6-di chl oro-4-cygn

2.96 g sodium azi de and
di met hyl f or mam de was st
reaction_m xture was coryc
in ethyl "acetate and was
was dried over nagnesi un

to give 10.3 g (62% 5-{
Htetraze - 5-yl ) phenoxy]
Exanple 23 5 A mixture @
Htetrazol - 5-yl ) phenoxy]
met hyl iodide and 3.0 g
was g irred at roomte

filtef ed2aeand concentr at g
acetate and the sol ution
solution, dried over 10
residual oil was chromat

h $
vacuo to a solid residug.

II_I.CI.IOlLUI

H{)} et r azo

henaxy) pg
0.332 g ammo

Y yl }'lJIICIIU

-5- ;g .
Nt yl
i um'(?hl ori

5[

fvr

irted and hg
{»ratedl
with 2N
)fate an
1kbie | attel

h

bat e'@ at 1
uo a
hydﬁ\ochl o]
1144 EP
wa@ recr

514 2, 6-di chl
pegpy! } - 3-
f16.4 g 5-(
pesiby| } - 3-

d29 n vacuo.
*behed wit

AR
od?(j

oropd- (1

t hylai soxa
-[ 2186- di c
t hylAi soxa

nié | ed potagsi uv carb
efdt ure ovelni gt .

Th
The 006si d
waler, s

Heemptd ul f &% an
heAmefusiing 2 hexa

y] MEIiv

IJ‘ [o il B ) o §
m xture
mgt hyl i'Bxazol e (
de i
O[er% g?‘*)for
d th
E‘Qg The or
0 207074!§§ Bl cdg
st al lg.gogeksf rom
1.14

ol e, mo7my®122- 1
ioro-¥6 (1
ol e (EB6aABPI e 2%
nat e 4.8 (B0 nl

r eaf-33d® m xt u
e wast4li ssol ved
turat® sodi um

concoe‘?ﬂ"gt ed i

e-et RAM et at

whi ch after chroratography and

} - 3-net hyl i sox

hyl i soxazol e
of 14.7 g
Exanpl e 21a),

44 hrs. The

e5|due was di ssol ved

gani c | ayer
ncentrated in
et hyl acetate

23 [err] C

), 2.8 @0
acetonitrile
re was
in ethyl
chl ori de
n vacuo.
sol vent

The

system Hexane:ethyl acef @€ mmdetbeel uant brought out a first pgroduct which
when recfystal- lized fr

O ETNEr=n =-gave 4. 24 g (647 of
5-{5-[ 2, 6-di chl or o- 4- ( 2- M@M

pentyl}-3-nethylisoxazole [II; [err] C, Het
2- met hyl - 2H t @he antwyiral @mquItlormﬁreerr@slste%MlueP bynpfgparing 2 dilgte @O'UﬁquﬁESPell |in a
acet at e 3; 2rhaimoasenticaly geaghieble aquepuss ergRVRICr (RALRILT LIS neadiumfer-pareaieral, administabaa by
from et hy| intavensue pripEaTvEsHE Biegiopeordardntageselcs pphtipimic, apniication: gt arp Brepapdin Aablet

“met hyl - 1HFaPEHia. 8235105 SYSpRSian foy sk FRayanitangl expipiprs fof wg adpigistation. | - [err] =

Cl, Het =1 meﬁtjhyl 1 Htetrazol-5-yl], colorless solid, mp. 75-76[err] C
Bi ol ogi cal t unds f Fo hown that they
possess ant g\??”?‘s g’@??'\?"f"ip 'ggtq"a?r 2158 El&"?% Hﬁag"# rgm(/ls'?sus replication

invitro ang %%n@fﬂnﬁ%ﬂh{a?’ Live agal nst pi cor navi ruses, incl uding
pol i ovi ruses an sSpecl a y hunerous strains of rhinoviruses. The in vitro
testing of the com 20 pounds of the |nvent|Ron agai nst pi conavi ruses

showed that viral replication was inhibited at mni num
40 R __T_.__ﬁ
' Z l ¥ =0 /4 N Het
~o” —C}
45
R, I
wherein:
50 Y is an alkylene bridge of 3-8 carbon atoms;
Zis N or HC;
R is hydrogen or lower-alky! of 1-3 carbon atoms, with the proviso that when Z is N, R is lower-
alkyh,

R: and Rz are each hydrogen, halogen, methyl, nitro, lower-alkoxycarbonyl of 2-4 carbon atoms or
trifluoromethyl; and

8 Het is
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i nhibitory concentrations (MC) ranging fromabout 0.01 to
m crograns per milliliter. The MC val ues were determ ned biﬂ“ﬂ“ﬁ“\m m““lm
pl aque reduction assay as foll ows: BB 207 @i%‘) cells in =ayer

infected at a concentration of virus to give approxi mately 80 pI aques per
nmonol ayer in the virus control (no drug present). The conpound to be tested
was serially diluted and included in the agar- 25 nediumoverlay and in
sonme cases, during the adsorption period as well. The M C was determned to
be that concentration ghk_conpound which raquced the nunber of plaques by
50% wi t hs r esp M r eat ed s
procedure, the bre tested a
rhi novirus ( P QY na H/-
-25, -30, -50, - -86 and - 218~ Th
serotype was det erm ned, and the efficacy of each conmpound was determ ned
in termseof a M(err]. v_aI ue, which is the concentration of the conpound
required to inhibit 80% of the tested serotypes. The foll owi ng Tabl e gives
the testing results with the conpounds of the invention. For sone of the

conpounds, th -r-]R:l/aI ue i s based on.the testing of fewer than 15
r hi novi rus serg ype In these cases 35 the nunber of serotypes (N) is

indicatéddl in after the MJerr] figure. 40 45 60 55 12 EP O
207 453 Bl TABLE arrple No. MC (Polio 2) MCerr] (N (Rhlnowrus) 5
1 (c) 2.5 . 0.44 2 02
1.33 3 R 1.0 0.57 4 1A
2.675_(4) 6 3 0.9 0.94 10 3
7(b) 1A 0. 94 9(b) . 1A L y
25.65 (6) 10{87 * | R %4 573 “"‘l 1A
0.605 (14) 18 Y '—"' )_J'\ I
13(b) O | A | ""03‘4(1)’(a g
25. ) R5 l
R
30 l [ H R3
—f- N' , ll .
\}l,/ Ng: 4
35 CH3
K,,( Rs, Rs and Rs are hydrogen or lower-alkyl of 1-3 cérbon atoms;

or a pharmaceutically acceptable acid-addition salt of a basic member thereof.
40 .
2. A compound according to claim 1, of the formula

45 CH3

5
0 Rz

wherein Het, Ri and Rz are as defined in claim 1.
56 3. A compound according to claim 2, wherein Het is a thienyl or pyridinyl group.
4. A compound according to claim 3, which is 5-{5-[2,6-dichloro-4-(2-thienyl)phenoxylpentyl}-3-

methylisoxazole, or 5-{5-[2,6-dichloro-4-(2-pyridinyl)phenoxylpentyl}-3-methylisoxazole.

+
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14 ' I A 1.6 15(b)

156 (5) 15 A oo (2019 (IR

I A 25. 33 (6) 20

1.2 21 ¢ 0.91 23 (1 st conpd.) 2.9
0.225 (4) ( (

IA = 1 naet, §°%§}g§geﬁ§\§ I e st i Fh B ot

f or mul at ed for prepari ng a ute solution or- suspension in a 30

pharmaceutical ly acceptable agueous, organlc or aqueous-organi c nmedi um for
parenteral adm nistration by i ntraveh ranuscular I njection, or for
intranasal or ophthalmc application; orlare re |n tabl et, capsul e,
or aqueous suspension formw th conventi s for oral

adm nistration. Clains 35 Cains for the Ilomnng Contracting States: BE,
CH, DE, FR, GB, IT, LI, NL, SE 1. A conpound of the fornmula 40 45 [err]
wherei n: ¥ i s arwhalelnyHabisehbiinedgremiod oSiedine; andoRirY antl @@e adHdkfined in claim VwithsanNiliak

HC, R i s hydr ogenetasat apaesmmbidydf thefiordul® car bon atons, with the proviso that
when Zis N, Ris lower- alkyl; [err] are each hydrogen, hal ogen, nethyl,

nitro, |ower-al koxycarbonyl of 2-4 carbon ®gons or 55 trifluoronethyl;
and Het is 13 EP 0 207 453 BL * C * M s TABLE Exanpl e No. M C
(Polio 2) J[err] (N (Rhinovirus) 5 N\ 1 (c)
2.5 0.44 : HO / Het

&\—«' 20 : R

wherein Ry, Rz and Het are as defined in claim 1; or
(b) reacting a compound of the formula

25

R X
[
2 7 Z e Y~0O
30
v
Ry
35 where Hal' is bromine or iodine and wherein Ry, Rz, Y and Z are as defined in claim 1, with a
compound of the formula :
&w (R")3Sn-Het
40 where R' is lower-alkyl of 1-6 carbon atoms, and Het is as defined in claim 1; in the presence of a

palladium complex catalyst; -
(c) to prepare a compound according to claim 1, wherein Het is a 2-thiazolyl group, converting a
compound of Formula IX

45
Ry

e Y~ ’d
m Lo

R, IX

55 wherein R, Ry, Rz, Y and Z ére as defined in claim 1 to the corresponding thioamide with hydrogen
sulfide in pyridine, and then reacting the thioamide with a haloalkanone, Rs CH(Hal)-CO-Rs wherein
Rz and R, are as defined in claim 1 and Hal is a halogen atom;

15



2 0.02 1.33 3 1.0

0.57 4 I A 2.675 (4) 6

0.4 10 () EP0207 BsHP (4], - | ARR) R RRRY
9( b) A 25.65 (6) 10(b) ; 4.4

0.7 11 (D) (d) to prepare 4 @bmp % ccording to c|9|m6p, Qﬂhgl% )Hél'gs a tetrazole group, r aﬁtingléa‘
1.14 15 compound of Formula f;(4 S sodium azide to give a 059 wherein Rgis hydrogez,) and, if
(1)(a) 14 desired, treating saihAletrazole with a lower-alkyl alﬁe 115 fresence of a base to gi\lefbboth

1.86 ( 5) 16 isomeric tetrazoles wheteff Rz is lower-alkyl; 0.56 ( 3) 19

I A 5 and,?f@e@n%d,(c@:)veﬂﬁb a basic compound obtained to an acid-8ddition salt thereof.

0. 06 1.2 21 ¢ I A 0.91 23 (1st

conpd.) 6. 2A Process according to claird) 5 Aetere(ndy) alferhaibe @) R (bal)adium complésatalyst is dichlorobis-
0.4 (1) [err]gripRenyiphaspritsjpakadiddd. (a) = Agai nst HRV-2 only The antiviral '
conpositions are formulated for use by preparing a dilute solution or
suspension 7 nA somivsitioneforeeambeting Ivijuses whigh ciripdsea gu edivisally effegtivei amoont of a compound
agueous- or gandceorgiegiio any dnerof glaime hthan admiditerivith assuitablej agrierdyy diluettr avenous or
intramuscul ar injection, or for intranasal or ophthal mc application; or
are prepar & Y59 of apmepoundag gefinpin clgim bigpespers 2 Medicamest yspfukas avingife: h
conventional excipients for oral admnistration. Clainms clains for the
fol | owi n§ &%T?%%?Wﬂg"‘gf‘%ﬂ%%ﬂ"as‘eg%?ﬁﬁwE, FR GB, IT, U N, SE351. A
conmpound of1 tpe forpul a 40 45 'err],_@greiln: Y is an al kyl ene bridge of 3-9
carbon at orft; ~ Bgeess for prepanidg § comgoyndof e topYlas - 1y 4r ogen or | ower-al kyl of 1-3
carbon atoms, with the proviso that when Zﬂ's N, Ris lower- alkyl;

\J' 20
= R . .
' z' ’ ¥=0 Het
euthnay - e
Ng S
25
Ry I
o .
\( wherein:
30 Y is an alkylene bridge or 3-9 carbon atoms;
Zis N or HG;
R is hydrogen or lower-alkyl of 1-3 carbon atoms, with the proviso that when Z is N, R is lower-
alkyl;
R: and Rz are sach hydrogen, halogen, methyl, nitro, lower-alkoxycarbony! of 2-4 carbon atoms or
35 trifluoromethyl; and
Het is
40
45

80

55
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[err] are each hydr ogen, hal ogen, nmethyl, nitro, |ower-al koxycarbonyl of

2-4 carbon atons or trifluoronethyl; and Het is 13 [err] "ﬂu i _
30 35 [err] are hydrogen or Iower-alﬁ&?zﬁ? 453.81 carbon atomsl H Ilﬂ"mdﬂlmmll
phar maceutical |y acceptable acid-addition salt of a basic menber® t her eof% *
40 2. A conpound according to claim1l, of the formula 45 50 R2 wherein

Het,[err] are as defined in claim1. 55 3. A conpound according to claim 2,
wherein Het is a thienyl or pyridinyl gfoup. 4. A conpound according to

claim 3, which h@ 6- dlchlwro 4- %Rthlenyl)gpeno tyl)-3-

met hyl i soyazol e '

5-{5-[2,6-dic 0 vFidin entyl} Jxazole. 14

EP 0 207 453 B1 7tess for ring a conpoun WA ng to any one
of claims 1 to 4, mhlch conprises (a) reacting a conpound of the formula R
[err] 10 - mhereln Hal is chlorine, bromne or iodine, and R, Y and Z

are as defined in claiml1l with an alkali- netal salt of a conpound of the

formul a 15 N Rs
-—l I]: Ry
N

15

[ Ts
20 ' R3 N """"“—-Ra Nooee N
. R4 ' {,“ ’ \“ )‘ ’
|
25 ns
—J+' 'g ] Ry
!
g ’ ol - |
N i e R
N 30 |- ,\s/ 4
CH;
; and
85 Rs, R¢ and Rs are hydrogen or lower-alkyl of 1-3 carbon atoms;
or a pharmaceutically acceptable acid-addition salt of a basic member thereof, characterized in that it
comprises
. (a) reacting a compound of the formula
A
40
R
: Y ovum
o
45 : .
wherein Hal is chlorine, bromine or iodine, with an alkali metal salt of a compound of the formuia
Ry
50
- 80ad? '\ Nealist
dee
Rz '

56

or
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i odi ne and wherein [err] Y and Z aff &RO7BBled in claim 1,

of the formula (R )[err]Sn-Het 40 where R is |ower-al kyl of 1-
carbon atons, ﬂgqea'ﬂ%a@m%ﬁn&?&ﬁﬂe’?&ﬂu&” claim1l; in the presence of a

pal | adi um conpl'ex catal yst, (c) to prepare a conpound according to claim1,
wherein Het is a 2-thiazolyl group, converti Ri a conmpound of Forrmula I X 45
R[er]r 50 55 wherein R, [err] Y and Zj&re as defined in claim1l to
t he corrgspondi ng thi oam : dr ogen ulffide in pyridine, and then
reacting the thioamde with Ihal Hal kanore e Hal ) - CO- Rl err] wherein Ra
and R4 are as defined in clafm1 f alfom 15 (d) to
prepare a conpound according t is a tetrazol e group,
reacting a conmpound of Formula I X with sodiug azide to give aqtetrazol e
whereinerr]is hydrogen, and, if desired, tre®ating said tetrazole with a

| ower -al kyl halide in the presence of a base to give both isoneric

tetrazol es whewberp Hpl) ig piolning or ipdinge vithed gegpoung of the formulagnd, | f desi red,
converting a basic conpound obtained to an acid-addition salt thereof. 6. A
process accor difilStdetcl ai m 5, wherein in alternative (b) the palladium
conpl ex Batal yst is_ dichl orobis- l’{Jtrit hei%l phosphi neg al l adium 10 A

7.
conposi tion fof¥8HHEIAY "\’/H“?ﬁ@ qs8 ﬁ‘f’%ﬁ? ?ﬁ’f“f’\ﬁq"gm‘ﬁfftaé‘ﬁ?‘@’c ive
i%$ aihirgo™ 9RuP: CoNVEEF ACTPRNGLE 1
I 1

[err] R2 ‘wher ei n [err] and Het are as defined in claim1l; or i
conpound of the formula 25 R[err] V R2 35 where Hal' ii rlmvjmgﬂlmll
L sl
6

amount of a co@ plep act F"B?"r‘i'g° gy WosEn

a suitable carrPerer diluent. 8 Use of a conpound as defined in claim
to pyepape a nedicament useful as a viricide.

. R
B ﬂ' .
- 7
zs h e
R, IX
30 to the corresponding thioamide with hydrogen sulfide in pyridine, and then reacting the thioamide

with a haloalkanone, Rs CH(Hal)-CO-R: wherein Hal is a halogen atom; or

(d} to prepare a compound of formula | wherein Het is a tetrazole group, reacting a compound of

Formula IX with sodium azide to give a tetrazole wherein Rs is hydrogen, and, if desired, treating

said tetrazole with a lower-alkyl halide in the presence of a base to give both isomeric tetrazoles
35 wherein Rs is lower-alkyl; and, if desired, converting a basic compound obtained to an acid-addition

salt thereof.

2. A process according to claim 1, wherein in alternative (b) the palladium complex catalyst is dichlorobis-
o (triphenylphosphine)patiadium.

40 :
3. A process according to claim 1, characterized by producing a product of the formula

1 nl )
45 CHe ‘
-3 'Hl Ih—.(Cﬂ }3=0 Hat
50 ) Rﬁ

wherein Het, R and Rz are as defined in claim 1.

556 4. A process according to any one of the preceding claims, characterized in that Het is a thienyl or
pyridiny! group.

18



15 A ains for the following Contracting State: AT 1. A pr
preparing a conpound of the fornula 20 er‘r‘; 25 wherei n: Hm"mﬂ" HIIHHIH
al kyl ene bridge or 3-9 carbon atons;ER0RQ7#HBIHC, R is

| ower - al kyl of 1-3 carbon atons, with. the provi so that when Z is N, R IS

| over - al kyI err S a% tohé{ qgghn terazeg %e duc i dl%ll;lg}M- -thienyl)phe

| owner - al koxyca % _ | g([‘zg %;&""ﬂet
s 40 45 50 55PIRY %8§ Y g}ﬁ oo (f_ d'K‘/Y')ph {’ F@ E%?z err]
30 [err] ands 3R process accordlr{g% Eihim®, ShdMeBHR SRR, | AURS a@lhKXrLglehaﬂoggh frdthiA O,
atons; or ;a phgfmesmbhidnd Y accept abl e acid-addition salt of a basic

rrenber thereof, ql@sacterized in that it conprises (a) reacting a conpound
of the formula 40 [err]

B0 &0

15

Ry!

n/_R" ’

Rs and Rs are hydrogen or lowsr-alky! of 1-3 carbon atoms; and
Rs' and R,' are hydrogen.

25 Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE
1. Verbindung der Formel

5\\,-‘-
30

I

R
) P Mro TS e

40
worin sind:
Y eine Alkylenbrlicke mit 3 bis 9 Kohlenstoffatomen,
Z N oder HC, .
R Wasserstoff oder niederes Alkyl mit 1 bis 3 Kohlenstoffatomen unter der Voraussetzung, daB R
45 ein niederes Alkyl ist, wenn Z N ist,
R und Rz jeweils Wasserstoff, Halogen, Methyl, Nitro-, niederes Alkoxycarbonyl mit 2 bis 4
Kohlenstoffatomen oder Trifluormethyl, und
Het

50

65

19



1 2 ’ /
45 wherein Hal is chlorine, bromne or iodine, with an alkali- metal salt
a conpound of the fornula [err} 55%or 17 EP 0 207 453 m m ﬁ
conmpound of the fornmula 10 EP 0 207 453 B1 1‘ N““H ““H“

V where Hal' is bromne or iodine, with a conpound of the fbrnful &

(R)[ERr]Sn-Het' 15 where R is |lower-alkyl of 1-6 carbon atonms, in the
presence of a paIIadlun1coanex catalyst or (c) to prepare a conpound of

formula | wherein Fbt 2-t hi gzol yl converhlng a conpound of
Formula 1 X 20 e pondi ng roe™hith

hydr ogen, sul fi er and reactlng the t |oa de with &
haloalka%one [err]— Het/is a drunﬁlor (d) to

prepare a conpouda of ormul a | is a tetrazﬁle group, reacting
a conpound of Forrmula I X with sodium azide to give a tetrazole wherein
[[err] Is hydrogen, and, if desired, treating said tetrazole with a

| oner - alskyl halide in the presence of a base to give both isoneric

tetrazol es 35 eln [err] is lower-alkyl; and, if desired,
converting a b T C ohnd obtained to an acid- addltlon sal t thereof 2. A
process accord Eg t c |n11 wherein in alternative (b) the palladi um

conpl ex catalys IC Torobls- (triphenyl phosphi ne)pal l adium 40 3. A
process'&ccordlng to claim1l, characterlzed by producing a product of the
formul a 50 [err] wherein Het, [err] are as

defined in claim1l.3p5 4. A process according to any one of t?@ pr ecedi ng
u

clains, characteriZed in that Het is a thienyl or pyridinyl p. 18
N 20 =7 Ry Ne———NeRy N=——}

K\N% i '_-}\-T/l——m ’ —llu//!lq ' —Kﬂ/l}l( '

Ry
25 . Rg
| l , 3
-l\- /N ’ —_t ‘I Ry
llT s
35 CK:
. Rz, Ry und Rs Wasserstoff oder niederes Alkyl mit 1 bis 3 Kohlenstoffatomen,
S oder ein pharmazeutisch zuldssiges S4ure-Anlagerungssalz eines basischen Vertreters von ihnen.
40
2. Verhindung nach Anspruch 1 der Formel
Ry
- N | (CR,) -0 Het
~ o ~
” . Ry

darin sind Het, Ry und Rz wie in Anspruch 1 fesigelegt.
55 3. Verbindung nach Anspruch 2, worin Het eine Thienyl- oder oder Pyridinyl-Gruppe ist.

4. Verbindung nach Anspruch 3, die 5-{5-[2,6-Dichlor-4-(2-thienyl)phenoxyJpentyl}-3-methylisoxazol oder
§-{5-[2,6-Dichlor-4-(2-pyridinyl)phenoxy]pentyi}-3-methylisoxazol ist.

20



EP 0 207 453 Bl 5. A process according to claim4, char ' :
produci ng 5-{5-[ 2, 6-di chl oro-4:(2- t hi erbylo)?phenoxy] m“m"mﬁ'mmmm“
pentyl }-3-nmet hyl i soxazol e or 453 B1 *

5-{5-[2, 6-Dichl oro-4-(2-pyridi nyI ) phenoxy] pentyl } - 3- net hyl i soxazol e. 6. A

pr ocess acwﬁdwsahreﬂ 2 &'@u&ng e%Qﬁre% r{d ,aarﬂe.reahaeparspr@r o1 b, SR LA

hal ogen, binQing by
[err] 15 [err] [err are Yy Pbé‘e‘#{’gor Iovver-al kyI of 1-3 carbon atom; and

[err]' and [err]' are hydrogen. 25 Pat entanspri che Pat ent anspr Uche fiir
f ol gende \fertragsstaaten BE, CH, DE,RFR GB, IT, U N, SE 1. Verbindung
der Formal 30 H1 Z Y-O I H 35 ~ ~
O0Sp H2 40 worin sind: Y eine Al Kkyl enbralLe mlt 3 b'#s 9 Kohl enst of f at onen,
Z N oder HC, R Wasserstoff oder niederes™ ™ Ky Tt" adi's 3 _
Kohl enst of f at onen unter der Voraussetzung, daB R 45 ein ni ederes Al kyl
Ist, wenn Nist, R und R2Z jeweils Wasserstoff, Hal ogen, Methyl, N tro-,
ni ederes Al koxycapfbloﬂgiIChiﬁr tBrom [odey lad I@Wh‘érﬁ‘st\(oﬁnlﬂﬁ oveein AngerpehTt |qurge'e¢tnettrﬁy1em

und Het 50 56 Akglimgtalisglz einerd/emipdung der Formel I IH 1111 H
il o1, | *
75 ' : Rl
HO / N Het
\,_, 20 e
Ro

darin sind Ry, Rz und Het wie in Anspruch 1 festgelegt, oder
25 (b) Umsetzen einer Verbindung der Formel

v
R
35 2
darin ist Hal' Brom oder lod und R1, Rz, Y und Z wie in Anspruch 1 festgelegt, mit einer Verbindung
: der Formel
K«'
40 (R")3Sn-Het
worin R’ niederes Alkyl mit 1 bis 6 Kohienstoffatomen ist und Het wie in Anspruch 1 festgelegt, und
zwar in Gegenwart eines Palladiumkomplex-Katalysators;
{c) um eine Verbindung nach Anspruch 1 herzustellen, worin Het eine 2-Thiazolyl-Gruppe ist,
45 Umwandeln einer Verbindung der Formel IX

“ T

65

worin R, R, Rz, Y und Z wie in Anspruch 1 festgelegt sind, in das entsprechende Thioamid mit
Schwefelwasserstoff in Pyridin, und sodann Umsetzen des Thioamids mit einem Haloalkanon, Rs CH-

21



10 1L4 15~ | _ t |
N-AN R3 25 ;

CH3 Ra, R4 und Rs Wasserstoff oder #l'g&g-fé? BJ E?I 3r5n't 1 L‘i!ﬂ“lml\““,““l‘sl“l!ll

Kohl enst of f at omen, odor ein pharnmazeuti sch zul assi ges Saure- Ani ager ungssal z

ei nes basi schenu¥ped-RE d8nSsind ¥ uhd'BERs in%sp?‘uch\(Q(Ss@eB&LbH@HQ%ﬁma poMch 1 der
Formel R 3 45 (d)um eine Verbindung nach AfsBrach 1 herzustellen, wornHd\einé Tetrazol-G ist, Ur%etzen
Hot 50 SO einer Verbindung der Formel IX mit Natriumazid, um ein Tetrazol zu &gebien; vofkRd Wassbro
Het, R und R2 wduad, weni\agesiett) Bdhahdemidge r&iikols B einem niv@dirdd AN inBIBgeRia Gl Anwesen-
Anspruchs2, worheR elret Ba3b,nen BéideciBythere Tetakoled £lO6rgdByi, vablim Wb nicidiDAkyi S, .und;. wenn
Ver bi ndung nac handestrgit,LLinfwasdelnthirer erhaltenen basischen Verbindung zu ihrem S3ure-Anlagerungssalz.
5-{5-[2, 6-Di chl or-4-(2-thienyl)phenoxy] pentyl)-3-nethylisoxazol oder

5-{5-[ 2, 6- [ c Mérishred. néch-Anspriscli 2 \pbi) wrirbero aljdmativ: (by Idbr- BallaruimigrhiilexciSetalysdior  DidhlorbR0
EP 0 207 453 fyiphenylphosphin)paliadium ist. LIIrJr 11 sttt 5. Verfahren zur
Herstel | Ung ei ner Verbindung nach einern der AnsprCche 1 bis 4, wel ches
unfal 3t: ( ErrammonsAlZEN rrur VitnsbekAmelungg did cfne pptiviral| wirksame Mengepineg Verbingig fechal
Chl or, Brom off8§™ fesdnsrelichg hpis frin Zumigghung mijjelaem geejgnetpr Tragpr 9der Stqclymittel guiweish; ¢
ﬂ gegeAlz(I;al d ”%%!dﬁr%' ezlne?{/g]rgiglduyge rwgl uﬂ%y Rl%pgghr1 flzegtgggglt Wl]irge,l-lll% ein @eia XFiFiH vgrrv?mi-
Rl, R2 ulRd HoP® %% Mok a7 S BIP™1 f est gel egt, oder 25 (b) Urnsetzen

ei ner Ver bi gtiads SlGEnd F fuknddn Vertraghstaat : AT

1. Verfahren zum Herstellen einer Verbindung der Formel

‘\..4 20

R .
] S e
25 Z\o /——Y-O—C;\>._l}!et |

- R *
—
30
worin sind:
Y eine Alkylenbrlicke mit 3 bis 9 Kohlenstoffatomen,
Z N oder HC,
R Wasserstoif oder niederes Alkyl mit 1 bis 3 Kohlenstoffatomen
35
(o

40

45

50

66
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30 - \al'

V 36 darin ist Hal' Brom oder |od und Y und Z we in ﬂu‘mm@] ““mm““‘
festgelegt, mt einer Verbindung derE¢BFHEﬂEh (Rf Sn

ni ederes Alkyl mt 1 bis 6 Kohlenstoffatonmen ist und Het wie in Anspruch 1

festgel egt, und zwar in Gegenwart eines PaIIadiunkoanex Kat al ysators; (c)
um ei ne Verbi ndung nach Aggpruch 1 herzustellen, wori nNHet el e

2- Thi azol yl - G uppe F=cl3er Ver by pdun ornel | X
1 50 50~~~~~~~ ’ -0 ’ F C N'R2 55
wrmR, Rs, R~ und n Ans ch 415ﬁgelegt d, AN

ent sprechende Thi o#1 d mY” Schwof &l wasSerstoff in Pyridin? und Sodann

Unset zen des Thioanids mt ei nem Hal oal kanon, R3CH 21 EP 0 207 453 BE |
111111 lu |1 1hyhl 1,1_@@@I)COR4, darin sind Ra und R4 wie in Anspruch 1

festgelegt_undwszNapg Hal’ogenat om (d) um ei ne Ver bi ndung nach Anspruch 1
m t ri

her zust el toen, e ,Tetrazol -G uppe ist, Ursetzen einer Verbindung
der Fornmel |X umazi d, umein Tetrazol zu ergeben, worin R3
Wasserstoff ist und, wenn angestrebt, Behandel n des Tetrazols mt einem

ni ederen Al kyl hal ogenid in Anwesen- 5 heit el ner Base, um beide

| sonere Tetrazole zu RBfgeben, worin R3 niederes Al kyl ist, und, Raenn

angest rebf®, Umwa ei ner erhal tenen basi schen Verbi ndung zu L hrem

Saur e- Anl ager us gsé 6. Verfah —t~Aas pr uc hNs——peif cheﬂfarrévnativ

(b) der Pall RKat a chl or bi s- |
—zRsamensel zurpNzur « P
INWi r ksame Menge ®Nner Ver bi ndu B nach

(triphenyl phos | I adi unri st?
Vi r ugbekagpf ung, eine antivir

ei nem der Ansprlche 1IRpis 4 in Zurnlschung mt einern geeigneten Trager
oder Streckmttel aufweist. 8. Verwkfdung ei ner Verbi ndung wi e unter

Anspruch 1 festgelegt wurde, umein als ein Viricid verwend- 75 - bares
Medi kanment her zustel | en._Patenganspruche fU fol genden Yprtragsstaat AT 1.
Ver f ahr enzszum Her st el | en ¢l ner 'yer bi ndung der Fﬂine
: N~ oder e i l R :
- 4
| N
| CH,
v

30
und Rs, Ry und Rs Wasserstoff oder niederes Alkyl mit 1 bis 3 Kohlenstoffatomen;
oder ein pharmazeutisch zulfissiges S#iure-Anlagerungssalz eines basischen Vertreters von ihnen,
dadurch gekennzeichnet, da8 es umfast:
(a) Umsetzen einer Verbindung der Formel

ST

z\ o/-—-Y-Hal

35
R

wotrin Hal Chlor, Brom oder lod ist, mit einem Alkalimetalisalz siner Verbindung der Formel

50 Rz

oder

556

23



20 25 z LY-0<3x R2 30 worin sind: Y ei Lenbr Ocke
mt 3 bis 9 Kohl enstoffatonen,:Z N oder HC, R Wasserstoff 4@"%@(’%%’, " I,
n L $
* e

Alkyl nit 1 bis 3 Kohl enst of f at omeFPB20(#83 8150 55 22 5 |

i 71TR I 0 10 : 978

, O b iner Verbi , N 44 '5 U
'R3- N U3 ()%msetze% einer erbmduwlder %rmel N 20 Rs

N Rs 25 ~N oder 30 und R3, R4 und Rs Wasserstoff oder niederes

Alkyl mt 1 bis 3 Kohl enstoffatonen; oder ei¥a pharmazeutisch zul assi ges

Sl ur e- Anf ager ungssal % ei nes _basi schen Vertrefers von ihnen, dadurch
gekennzei chnet, daB es u lal 3t:& (a) Unsetzen| ei ner Verbindung der Fornel 35
R~ 1 ZN% O Y-Ral 40 wori g Hal b_l_o_r_cgro r\odﬁﬁ_. mt el nem

Al kal i net al | sal z ei ner Ver‘bidldﬁng er Fo -

10
R, v

worin Hal' Brom oder lod ist, mit einer Verbindung der Formel
15
(R")aSn-Het'

worin R' niederes Alkyl mit 1 bis 6 Kohlenstoffatomen ist, in Anwesenheit eine Palladiumkomplex-
Katalysators, oder

N 20 (c) um eine Verbindung der Formel | hefzustellen. worin Het eine 2-Thiazolyl-Gruppe ist, Umsetzen
einer Verbindung der Formel IX

Ry

25 R .
e

30 R ] IX

zu dem entsprechenden Thioamid mit Schwefelwasserstoff in Pyridin, und sodann Umsetzen des
Thioamids mit einem Haloalkanon, Rs CH(Hal)-CO-Rs, worin Hal ein Halogenatom ist, oder
35 {d) um eine Verbindung der Formel | herzustellen, worin Het eine Tetrazol-Gruppe ist, Umsetzen
einer Verbindung der Formel IX mit Natriumazid, um ein Tetrazol zu ergeben, worin Rs Wasserstoff
ist und, wenn angestrebt, Behandeln des Tetrazols mit einem niederen Alkylhalogenid in Anwesen-
- heit einer Base, um beide isomere Tetrazole zu ergeben, worin Rs niederes Alkyl ist und, wenn
\-/ angestrebt, Umwandeln siner erhaltenen basischen Verbindung in ihr Sdure-Anlagerungssalz.
40
2. Vertahren nach Anspruch 1, bei weichem alternativ (b) der Palladiumkomplex-Katalysator Dichlorbis-
{triphenylphosphin)palladium ist.

3. Verfahren nach Anspruch 1, gekennzeichnet durch das Herstellen eines Produkis der Formel

55 .
worin sind Het, Ry und Rz wie in Anspruch 1 festgelegt.

24



255 'Boarassm . s oo IICARARHONN
~~+R3- © H s

Urset zen ei ner Ver bi ndung der ForrreIEPGOZW“"S331 ===
Ha |' 10
E(R'R)Ziz’) S\rII\DIr—g HaI Verfllﬁ{r a%ﬁi%fne % vofﬂts[lanfﬁ]erﬁ Aﬁépﬂl@ e. \f ngdgﬁgﬂzse? gjtg%%lneu}jegli hlen)Irl-
|
Anwesenheit eine @" ng orrpl ex- Kat aI ysat ors oder 20 (c) umeine

Ver bi ndung @ervdraéEhach ARGFEH 3 GakbrRBbichH&R 'dureh hiQtHe%teﬂﬁng/onT Bire Lo i-ERREnyI)-
i st, Ursefzen ghoRlRyiperBAYY- rﬁdWﬂé])xéi@lr odeP 5178 42,6- ﬁfcﬂ%r—@pyrldmyl)phenoxy]pentyl}-s-methylls&a-

- 30 zol. R2 dem
ent sprechenden Thioam d mt Schwefel wasserstoff in Pyridin, und sodann
Unrset zen des. Tvurfelaen skeh minéprueh nedadbiah gekelrasichnet, BRBCR( il B2- Ea3séReipff, Walogen, Mathyl,
ei n Hal ogenat oMitré-oter TaftlomeByl sind und Het( d) um ei ne Ver bi ndung der Fornel |
herzust elfen, worin Hot eine Tetrazol -G uppe ist, Ursetzen el ner Verbindung
der Fornel IX mt, Natri ugesd, umelgY Tetrazgl\zu ergeben, worin R3

est rebt N-Reh '

Wasserstof f i st v g

ni ederen Al kyl hal ngm ' Sen-ﬁﬁie
Tetrazole zu er en, 3 BB ni ed
Umwandel f®ei ner er RATenenwAfasi schen p

Sdur e- Anl agerungssal z. 40 2. Verfahren nach Anspruch 1, be! welchem
alternatfv (b) der Palladi unkonpl ex- Kat al ysat or Di chl orb| S-
(triphenyl phosphin)pal l adiumist. 3 Verfahren nach Anspruch 1,
gekegnnzei ghnet d:ltjqrch das Herstellen eines Produkts der Fornet 45 R2

Ry

iy
w

ist, _ o .
Rs und Ry Wasserstoff oder niederes Alkyl mit 1 bis 3 Kohlenstoffatomen sind und
Ra" und Rs' Wasserstoff sind.

25

30 Revendications N
Revendications pour les Etats contractants suivants : BE, CH, DE FR, GB, IT, LI, NL, SE

1. Composé de formule :

dans laquelle :

Y représente un pont alkyléne en Ca-Cs

Z représente N ou HC ;

R représenie un atome d'hydrogene ou un groupement- alkyle inférieur en Ci-Cs, & condition que,

50 quand Z représente N, R représente un groupement alkyle inférieur ;
R: et Rx sont chacun un atome d'hydrogéne, un atome d'halogéne, un groupement méthyle, un
groupement nifro, un groupement alcoxycarbonyle inférieur en C2-Cs ou un groupement trifluorométhy-
le; et
Het représente

66
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50 ¢ 5 e CE3 1 50Z(C32) SO

2t 55 worin sind Het, R und R2 wi'e in Ansgruch 1 festgel egummuuwlmjt"m"l“'
Ver fahren nach ei nem dar vor genannEBP #HAB3EIhe, dadurch ge

daR Hat eine Thienyl- oder Pyridinyl-Guppe ist. 5. Verfahron  ndch Anspruch
4, gekennzei chnet durch die Herstellung von

5-{5-[2,6-Dichlor-4-(2-thienyl)- 5 phenoxy]pentyl) 3- et hyl i soxazol
oder 5-{5-[2,6-Dichlor-4- (2 pyrldlnyl)phenox ]pentyl} -nmet hyl i soxa- zol.

6. Verfahren ng A K 8 chnet, deB R

Wasserstpff, - i uorneth S|nT und t 10 12
0 1 - _ /qi%u LRy R4 20
25 ist, Rs unt=R4 s

Kohlenstoffatonen and urd. R3' wasserstoff S|nd 30 Revendl-catl ons
Revendi cati ons pour |es Etats contractants sulvants: BE, CH DE FR GB, IT,
LI, NL, *8E 1. Conpose de fornule: 35 40

Ir 45 dans laquelle: Y represente un pont al kylene en C3- Cs Z represente N
ou HC, R repre§§nte un |_apone d' hydrogbne ou un groupenent al kyle infdrieur
en G -C3, ac qué SO quand Z-repr6sente N, R represente un

gr oupenent alkxl |n EL Rl et R2 sont chacun un atome d' hydrogene, un
atone d''hal ogene gro?%enent n6t hyl e, un groupenent nitro, 'un groupenent
al coxycar bonyl e |nfer|eur en C2-C4 ou un groupenent trlfluoronﬁthy le ; et
Hot represente

&_/ 20 . Ry . ; . ' 1‘3

25

| . I{{
| 5
: .Jt IN[ o "‘"}‘_—j:l §
| x7 s |
. éHJ .

35

Rs, Rs et Rs représentent des atomes d'hydrogéne ou des groupements alkyle inférieurs en C1-C; ;
ou un sel d'addition d'acide pharmaceutiquement acceptable d'un élément basique de ceux-ci.

40 2. Composé selon la revendication 1, répondant & la formule :

45

50

dans laquelle _
Het, Ry et Rz sont tels que définis dans la revendication 1.

55 3. Composé selon la revendication 2, dans lequel Het est un groupement thiényle ou pyridinyle.

4. Composé selon la revendication 3, dans lequel Het est le 5-{5-[2,6-dichloro-4-(2-thiényl)phénoxy]-
pentyl}-3-méthylisoxazole, ou le 5-{5-[2,6-dichloro-4-(2-pyridinyl)phénoxylpentyl}-3-méthylisoxazole.

26



52 %:EB R%O Sl et R5 represent.ent dego/%t (Zagesqd hydr ogene (?Hmmmm“l“)wunm

alkyle inferieurs en C1-C3; ou un séP n @' aci de pharnmaceut iguénefit
acceptabl e d' un 6l 6nent basi que de ceux-ci. 40 2. Conpose selon |la

r evendl cati gn gﬁé 9 %E,gvg;&lo %-L,ﬁ% H]%B%@n nﬁe qué}é@m St:i(e)sn [[ev%ndlratlonsl}eé é é‘f’i comgrend

dans Ia revend! Emgga unBmposé dERIMAS4 selon | a revendlcatlon 2, dans

| equel Het est un groupenent thienyle ou pyridinyle. 4. Conpos4 selon | a
revendi cagion 3, dans |oquel Hat est le

5-(5-[2, 6-di chl oro-4-(2-thienyl)phen8 | )-3-nmethylisoxazole, ou le
5-{5-[2, 6-di chl oro-4-(2-pyridinyl)ph6énox hpen | ez i%agfthyllsoxazole 26
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Procecde de preparation d un conpos6 sel on Tune quel conque des
revencdications 1 A 4, qui conprend | es etapes consistant a: a) faire

réagir.un conpos@mdgwﬂbrnule 50 ~ ~ ~ ~ ~ N 10 dans | aquel|e Hal

represente un athshtsp@deentohinctame decchigrep i brome @u dinde ok, Yot Zysont tely queydfinis dpns la
que definis dangevegdication 1, avec un sel de métal alcalin d'un composé de formule :

15
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25 dans laquelle
Ri, Rz et Het sont tels que définis dans la revendication 1 ; ou
b) faire réagir un composé de formule :
— B )
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40 dans laquelle
Hal' est un atome de brome ou d'iode et dans laquelle Ry, Rz, Y et Z sont tels que définis dans la
revendication 1, avec un composé de formule :

{R")3Sn-Het
45
dans laquelie
R' représente un groupement alkyle inférieur en C1-Cs et Het est tel que défini dans la revendication
1 ; en présence d'un catalyseur qui est un complexe du palladium ;
(c) préparer un composé selon la revendication 1, dans lequel Het est un groupsment 2-thiazolyle,
50 en transformant un composé de formule IX :

&5
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revendi cation 1, avec un sel de mbtal alcalin d' un corrposeW
Rg etZOHet sont tel's que d6finis daRE Q207483 B1di ggt i on ‘1 r‘mmm“ﬁ“m“ﬂ“m\

un conpos6 de formule: 30 35 . 3YoS, . . dans
| aquel l e Hal' est un atone de brone ou d'iode et dans Iaquelle R, R, Y et
Z sont tels que definis-dans |a revendication 1, avec un conpose de
formule: (R F)3Sn-Het 45 dans laquelle R repgsente un groupenent al kyle
inferieur en C -Cs et t est tel que defini fans la revendication 1; en

presence d' un catal yse L) in conpl exe aI | adi um (c) pr6parer un
conpose selon | a revendi cat ] dage-b 5 ON groupenent
2-thiazolyle, so en tr?msf/ mant un cempse” de.forrml e | X 55 27

|2 10 dans laquelle R, R, R2, Y et Z sont telfs quo dMinis dans |a

revendi cation 1, en le t hi oam' de corresponder®y; avec du sul fu®® d' hydrogane

dans dea pyridine et ensuite en faisant r6agir |e'thioam de avec une 15

hal ogénoal canone, R3CH(Hal)-CO R4 dans laquelle Ra et R4 sont tels que

ddfini s dans | dansdagualeli ca- tion 1 et Hal est un atone d' hal ogene-; (d)

prdparer un coffpBsBecestdrsoptdels guacdefinie danp iyrevendieations!, pre (felgamidg Corgasponggint, avec

groupenent t et fasyfuee d'lydroodnecdant dp degyriding ¢t & & fafpant fréagiiy Jp dhiqameidg\avec e
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d' hydr ogbne et 101} St&! gsunatpme e L et ]
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ey el ok i %»Lﬁ @nﬂ(’é@&g‘i kil iy o ety i laa.es
s d” addi t uegahe T

urF&JadﬁbméHt alkyle inférieur et, si on le souhaite, transformer un composé
basique obtenu en un sel d'addition d'acide de celui-ci.

6. Procédé seion la revendication 5, dans lequels dans l"afternative (b), le catalyseur qui est un composé
25 du palladium est le dichlorobis(triphényiphosphine)palladium.

7. Composition déstinde & combatire des virus qui comprend une quantité antivirale efficace d'un
composé selon I'une quelconque des revendications 1 & 4, mélangé avec un véhicule ou un diluant
adapté. '

a0

8. Utilisation d'un composé tel que défini dans la revendlcatlon 1, pour préparer un médicament utile en

tant que virocide.

Revendications pour I'Etat contractant suivant : AT
35
1. Procédé de préparation d'un composé de formule :

g

45

dans laquelle : _
Y représente un pont alkyléne en Cs-Cs ;
50 Z représente N ou HC ;
R représente un atome d'hydrog&ne ou un groupement alkyle inférieur en Ci-Cs, & condition que,
quand Z représente N, R représente un groupement alkyle inférieur ;
Ri et Rz représentent chacun un atome d'hydrogéne, un atome d'halogéne, un groupement méthyle,
un groupement mtro, un groupement alcoxycarbonyle inférieur en C2-Ca ou un groupement trifluoromé-
85 thyle ; ot
Het représente
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6. Proc6d6 solon |la revendication 5, dans quuels dans |'alte

le catal yseur qui est un conpase 25 aI | adium est |l e ‘mﬁnmnmm‘l“l“l
dlchlorobls(trlphdnylphosphlne)pallaﬁ?9ﬁ$74 Bbnposition désti heet &*
conbattre des virus qui conprend une quantit4 antivirale efficace d un
conpose selon |'une quel conque des revendications 1 a 4, m-lang6 avoc un

vehi cul e ou un dil uant adapte. 30 6. ‘Utilisation d' un conposG tg quo

defini dans |a revengi (g b, pour me.p.a.:.gu.nm medi Ccarih aie—s N tant

gua virocide. Revendi atq- -ur,I'EtI:(x*ﬂractant Sui antl :
Proced6 dg preparauuui d'

g#pose QU pa-eR4 40 45 it!dans
| aquel | e: Y represente 80 porit - al kyl ene & C3-Cs 50 Z represente N ou

HC, R repr6sente un atone d' hydrogbne ou un groupement al kyl'e inf6rieur en
C -C3, a condition que, quand Z repr6sente N, R represente un groupenent

al kyle inférieur; R et R2 representent chacun un atone d' hydrogene, un

at one d'hmlogbne, un .6t hyl e, un groupenent nitro, un groupenent
al coxycar bonyl e i nf erjigeur -C4 ou un groupenment trifluoronb- 55

thyle ; et Hot reprdgént s el (1 I 1111111171111111
11111 111111 EP O B3 ‘ C*c L M S
* 5 _ ' ' a4 10
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30~~~~~~—m 135 R, et R3, R4 et Rs representent des ‘at ome$3
d hmogbgbe ou de?}%ements al kyl e |nfer|€urs en '? C%I—.R
' {
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36 et Rs, R: st Rs représentent des atomes d'hydrogéne ou des groupements alkyle inférieurs en C1-C;s ;
ou un sel d'addition d'acide pharnmaceutiquement acceptable d'un élément basique de ceux-ci,
caractérisé on ce qu'il comprend les étapes consistant & :

a) faire réagir un composé de formule :

\\ .
“© "R
2]
z..~ e Y=Hal1.
0
45
dans laquelle
Hal représente un atoms de chlore, de brome ou d'iode avec un sel de métal alcalin d'un composé
de formule :

50
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ou dn sel d'addition d' acide pharnmaceuti quement acceptabl e
basi que. de coux-ci, caract6ri,s6 on ce qu'il conprend.les 4 M E mﬁnmﬁmll
a: a) faire r~agir un conpose de f&P207-458 B140A 45 dans | aq
represente un atone de chlore, de bronme ou di ode avec un sel de netal
al calin d un caonpose de fornule 50 55
Int | 29 bFI';reoréaZQer%om = defor dlo.: [ 1rrrryy 111121 0 111111
DI ou b) faire teagl 0 op d&° ornul e: 5 2~~~~2 dans | aquel | e 15
Hal ' represente un atone de brorre ou un atorTE di ode, avec un conpos6 de
formule:; (R )3Sn-Het dans Iaquelle J 20 1 R repr6sente un
groupenent al kyle inf6ri C6, .en pr6gence d'un catal yseur qui est
un conpl exe du pal | adi unﬁ' ou Gpar-er --u ‘de-formul e | dans
| aquel | e Het represente un ggoupe " #2%* ansf or mant un
conpose de fornule I XX 25 30 W@ la4Q ta - 35
en | e thboam de correspondant, en presence d sul fure d hydr ogene dans de
la pyridine et ensuite en faisant reagir.le t8g gani de avec un
hal ogenoal canone, R3CH(Hal )-GO'R4 dans | aquel |l e Hal represente un atone
d' hal ogbne ; ou (d) preparer un conpos6 de fornule 1, dans |equel Het
repr 6sente un P'élhﬂe?!@nt t6trazole, en faisant r6ag|r un conpose de formnule
DI avec '8in azi & @eréseniaiun alope dp bramp AN digine Epdeasves b1 epAIRGsAlg formule : | equel R3
repr6sente un atorre d' hydrogbne et si on |le souhaite en traitant en ledit
t6trazol e avec RilgSHktgt ogenure d' alkyle inferieur en presence d' une base pour
donner |es deu§ q ol es isoneres dans

ans laquelie

\.._.« 20 R' représente un groupement alkyle inférieur en C1-Gs, en présence d'un catalyseur qui est un
complexe du palladium ; ou
{c) préparer un composé de formule | dans laquelle Het représente un groupement 2-thiazolyle, en
transformant un composé de formule IX :

25 ' ' ‘z
R = 1
~— 30 : ' z"?'_-o - Y“O—CD—-W
. =
35 en le thioamide correspondant, en présence de sulfure d'hydrogéne dans de fa pyridine et ensuite

en faisant réagir le thioamide avec une halogénoalcanons, RsCH(Hal)-GO-Rs dans laquelle Hal
représente un atome d'halogéne ; ou
o (d) préparer un composé de formule |, dans lequel Het représente un groupement tétrazole, en
o~ faisant réagir un composé de formule IX avec un azide de sodium pour donner un téirazole dans
40 lequel R représente un atome d'hydrogéne et si on le souhaite en traitant en ledit tétrazole avec un
halogénure d'alkyle inférieur en présence d'une base pour donner les deux tétrazoles isoméres dans
lesquels Rs représente un groupement alkyle inférieur et, si on le souhaite, en transformant un
composé basique obtenu en un sel d"addition d'acide de celui-ci. :

45 2. Procédé selon la revendication 1, dans lequel, dans I'alternative (b), le catalyseur qui est un complexe
du palladium est le’ dichlorobis(triphénylphosphine)palladium.

3. Procédé selon la revendication 1, caractérisé par la production d'un composé de formule :

50
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| esduel s 1% represente un groupenent al kyle infrieur et, si [ E
en transformant un conpose basi qué obtenu_en un sel d'.additi 3“‘&[1;““&'““(“““”“‘
celui-ci. 45 2. Proc6d6 selon |a revEn@if0afPdR1 1, <dans | equel ,» danst ® s *
|"alternative (b), le catalyseur qui est un conplexe du palladiumest le

di chl or obi sori Q‘J,}grpa\sj_léﬂgosphi ne) pal l adium & Proc6d6 selon |a revendication

1, caractlrisdpypag, didk, BoRRQué Miinid asH3 1LRERASKAEe fornule: 50 55~~~~T3s

*Cl2~ N >)-7 ER*H2 30 dans

| aquol | e Hets, Pbegk Bidn P@BLqubIBAnGuelEER rEVEhdicktions RdeBdehiBs, caEBHEE @Atk Qe Het st un
Procd6 selson | glehmmantahisngl U eyridrgler evendi cati ons pr6cedentes, caracterisé

en ce que Hot est un 5 groupenent thiényle ou pyridinyle. 5. Proc6d6

sel on | a r evenétocdi slonda revadivationr 4, oaraptédsé | par i pddictidnode 8H€5-[2,6-dichloro-4-(2-thiényi)-

5-f 5-[ 2, 6- di chbl#noyperft}-3-mébyligdxpzolecudes-{5-[2,6-dichioro-4-(2-pyridinyl)phénoxylpentyl}-3-méthylisoxa-
phenoxy] pent yl ¥ol@- met hyl.i soxazol eoude5-{5-[ 2, 6-di chl or 0- 4- (2- pyri di nyl ) phen
oxy] pent y19) - 3- net hyl i soxa- zole. 10 6. Proc6d6 selon | a revendication 1,

car act eri se fnPweédg seloRa revendigationdppasacidriséean codite Ra pidireraprépetom degyiiomas e hydrogs-

d' hal ogbne, de8¢ §ihaipgsasndps Froupamenid reéthyls, pigowtifluoométyei Sm-t hyl e; et Het
repr6sente 20 Yefreprésente 24 ' Ra et R4 repr6sentent des

at ones d' hydrogone ou des groupenents alkyle inférieurs en C, -Cs; et R3

et R4' rePrdsentent des atgges d' hydrogbne. 30 35 40 45 50 55

lol. ' is/l“:i ; jts‘ ,"

\ 20

25 -L“ 7 4

Ra et Ry représentent des atomes d'hydrogéne ou des groupements alkyle inférieurs en C1-Cs ; et

. Rz’ ot R:' représentent des atomes d'hydrogéne.
N’ 30
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