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1 2 4“CMADIAZCLYL-PHENEMYALKYLISCMAZCLES AND THEI R USE AS $VERAL AGENTS

. ThI'S |nvgent’| on'relates to novel 1,2, 4-oxadiazolyl- phenoxy | 1 soxazol es,

t o met hods®for the preparatiqn thereof and conpositions and net hods for
the use théreof as antiviral agents. 5 Diana U. S. Patent- 7

* 4,843,087 discloses heteryt - phenoxyal kyl i soxazol es, wherein the heteryl

l.‘

noi ety .,s’an oxazol e or an oxazine, whijch exhibit antiviral activity. D ana
et al. U S” Patent 4,857,53915 discloses antivirally active conpounds of
the fornmula [err] wherein: Y is an al kyl ene bridge of 3 to 9 carbon atons;

Zis Nor HC RIB4OUAPIAZOLPIRPHENOXYALKYIISORRIQLES, with 15

the proviso that Wﬂ?ﬂ*@ "F’HEIH? USE %rANWIRRfEFAEENG‘SQ[ err] are
hydrogen, hal og r-a Y, ro, Tower-alkoxycarbonyl

or trifluoronet hyI and Het is sel ected from speC| fied heterocyclic groups.
20 Includedinthed '-i a-

di azol -2-yl' and unsubelt ? iﬂ Jﬁf&;}l ?:eg%gggl azy&% F d%%aéﬁg.tﬂogl uU. S

Pat ent 4, 861>hmma&3dm:mglmt tmnmhquacﬁqrvéh%omagoef the formul a,
ter a8 therdt! 'AndRBnGdLitdnt Saft) AL o the0RsOthrdsE BsCar bon

at ons optlonaﬂ.y 1nterrupte one or two oxygen atons, by cycl ohexyl or
by 5 ‘an ol &ntiyical iagengs; X is O S, SO or SQerr];

5 Diana U.S. Patent 4,843,087 discloses heteryl-
phenoxyalkylisoxazoles, wherein the heteryl moiety is an
oxazole or an oxazine, which exhibit antiviral activity.

Diana et al. U.S. Patent 4,857,53915 discloses
antivirally active compounds of the formula '

71
.
Z_ | Y-0— / \ Het
(o) =|=
10 | R,
wherein: _ _
'Y is an alkylene bridge of 3 to 9 carbon atoms;
Z is N or HC:

R is hydrogen or lower-alkyl of 1 to 5 carbon atoms, with
15 the proviso that when Z is N, R is lower-alkyl;
. R1 and Ry are hydrogen, halogen, lower-alkyl, lower-
alkoxy, nitro, lower-alkoxycarbonyl or trifluoromethyl; and
Het is selected from specified heterocyclic groups.
20 Included in the definition of Het is unsubs&tuted ‘1,3,4-0xa-
diazol-2-yl and unsubstituted 1,2,4-oxadiazol-5-yl.
Diana_et al. U.S. Patent 4,861,79129 discloses
antivirally active compounds of the formula, inter alia,




!’ Zis Nor Rerr]C, where R8 is hydrogen or |ower-al kanoyl; R err] and
-R[err] are selected fromthe group consisting of hydrogen, |ower-alkyl,

| ower - al kenyl, hal ogen, nitro, lower- 1 0 al koxy, |ower-alkylthio,

di fluoronethyl, trifluoromethyl, am no,, | ower-al kanoyl am no,

'di - | ower - al kyl am no, hydroxy, |ower-alkenhoyl, |ower-al kanoyl, hydroxynethyl
and carboxy; R and R3 are each hydrogen or alkyl of 1 to 3 carbon atons
optionally substituted by a nmenber of the grQup 15 consisting of hydroxy,
| ower - al kanoyl oxy, | ower-al koxy, halo or N=Z'1 wherein N=Z' is am no,

| ower - al kanoyl am no, | ower - BW’ Ry di - b«;{erﬂéﬂ kyl am no, 1-pyrrolidyl,
1-pi peridinyl or 4-norpholinylf wth_ the p/ iz( that when Zis N, Ris
ot her than hydrogen; and 20 Z\ X el ected fromspecified
het erocycl i c groups including unSibsti t ut ede , 4- oxadi azol -2-yl. Di ana et
al. U S Patent 4,942,241 discloses antivirghly active conmpounds of the
formul ae [err] wherein: Y is an al kyl ene I dge -of 1 to 9 carbon atons;
R is |ower-atlketeiar hydroxy-lower-alkyl of 1 to 5 carbon 5 atons; R err]
and R[err] are hy e . kower.-al kyh, r- O Vex LU O,
| ower - al koxycar bo?qugoa?i ngﬁfg[b&h@%ﬁffaﬁ%b@%‘?’% P%%gdﬁr%%%ﬁryﬁr
| ower - al kyl ditetrupted byardnen oat twie . oxXygema ators, Byt eyclohexyd, o6byi scl oses
antiviraldy %Q oﬂi?{ﬂiéeﬁﬁ? unds of the formula, inter alia, [err] wherein:

ene Dr| (();e

15 U,

f Y is an al ky SOSO tS%zg car bon atons;
, L or ;

Z is N or RgC, where Rg is hydrogen or lower-alkanoyl;
Rj and Ry are selected from the group conmsisting of
hydrogen, lower-alkyl, lower-alkenyl, halogen, nitro, lower-
10 alkoxy, lower-alkylthio, difluoromethyl, trifluoromethyl,
amino, lower-alkanoylamino, di-lower-alkylamino, hydroxy,
lower-alkenoyl, lower-alkanoyl, hydroxymethyl and carboxy;
R and R3 are each hydrogen or alkyl of 1 to 3 carbon
atoms optionally substituted by a member of the group
15 consisting of hydroxy, lower-alkanoyloxy, lower-alkoxy, halo
or N=Z', wherein N=Z' is amino, lower-alkanoylamino, lower-
alkylamino, di-lower-alkylamino, 1-pyrrolidyl, 1-piperidinyl
or 4-morpholinyl; with the proviso that when Z is N, R is other
than hydrogen; and '
20 Het is selected from specified heterocyclic groups
including unsubstituted 1,3,4-oxadiazol-2-yl.
Diana et al. U.S. Patent 4,942,241 discloses
antivirally active compounds of the formulae




R is lower-al kyl or hydroxy-lower-alkyl of 1 to 5 carbon 15 at ons; R[err]
and R err] are hydrogen, hal ogen, |ower-alkyl, |lower- allcoxy, nitro,

| ower - al koxycar bonyl or trifluoronethyl; and R8 is hydr ogen or | ower-al kyl
of 1 to 5 carbon atons. -4- GD. Diana and T.R Bailey in U S. Patent
Application Serial No. 07/731,569 di sckase conmpounds of the fornula [err]
wherein: 5 Y is alkylene of 3 to 9-carbon atons; Rerr] is

| ower - al kyl, | ower-al koxy-(C[err]-al kyl), |ower- al koxycarbonyl,

cycl opropyl or trlfluoronethyl RleRy] and R{err] independently are

hydr ogen, | ower - alﬁy' ogen, |o < al KQNy- Rg, trifluoronethyl or
hydroxy; and 1 0 R4 ydr offe kyl; where_l ower-al kyl and
| ower - al koxy, each Ne &C onave fr (xiycarbon at ; Wth the
provi so that when R er is | ower- at Peast one of R2 and R3 is
hydroxy. The present invention provgges a conpound of the 1 5 fornmula [err]
wherein: Rerr] is alkyl, alkoxy, hyWdroxy, cycloal kyl, hydroxyal kyl,

al koxyal kyl or hydroxyal koxy; 20 Y is alkylene of 3 to 9 carbon
atons, R2 and R3 independently arephydrogen al kyl, al koxy, hal o,
tr|fluoronethyl Ohlﬂtro and

T—J_{ ey

wherein:

Y is an alkylene bridge of 1 to 9 carbon atoms;

R' is lower-alkyl or hydroxy-lower-alkyl of 1 to 5 carbon
atoms;

R and Ry are hydrogen, halogen, lower-alkyl, lower-
alkoxy, nitro, lower-alkoxycarbonyl or trifluoromethyl; and

Rg is hydrogen or lower-alkyl of 1 to 5 carbon atoms.

Diana U.S. Patent 4,945,164 discloses antivirally

active compounds of the formula, inter alia, '

wherein: ,

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

R' is lower-alkyl or hydroxy-lower-alkyl of 1 to 5 carbon
atoms;

Rj and Ry are hydrogen, halogen, lower-alkyl lower-
alkoxy, nitro, lower-alkoxycarbonyl -or trifluoromethyl; and

Rg is hydrogen or lower-alkyl of 1 to 5 carbon atoms.




—. R4 is al koxy, hydroxy, halomethyl, dihalomethyl, trihalonethyl, cycloalkyl,
.al koxycar bonyl , hydroxyal kyl, al koxyal kyl, al kanecar bonyl oxyal kyl, cyano, -
:2,2,2-trifluoro- ethyl, (4-nethylphenyl)sulfonyloxynethyl, N=Q or CON=Q 5

where N=Q is am no, alkylam no or dialkylamno; or a
pharmaceutical | y-accept abl e aci d- addi t#on sal t t hereof. The present

tri hal omethyl, cycl oa | 3 JaRk Bailephin {-as &ratent dPRplication| so

provides a SeffabuNg. a07/78¢,569 rdiseloser Edmyoahas Nofthanfortgur e as def
above and R7 is al koxy, fluoronethyl, difluoronethyl, trifl uoronethyl

- cycloal kyl, al koxyal kyl or cyano. The present invention also provides

i nvention also provided § conflosition
conprises an antivirall yNeffehty.
adm xture with a suitable rier or
conbatting picornaviruses therewith in
infection in a mammal i an host. The conp
anti pi cornaviral agents.

conpound of fornula I

ueAt ahd t¢ nethods for 5
ing cN Rag a picornavir
nds of formula | are useful

wherein:
5 Y is alkylene of 3 to 9 carbon atoms;
R1 is lower-alkyl, lower-alkoxy-(Cj-3-alkyl), lower-
alkoxycarbonyl, cyclopropyl or trifluoromethyl;
R2 and R3 independently are hydrogen, lower-alkyl,
halogen, lower-alkoxy, nitro, trifluoromethyl or hydroxy; and
10 R4 is hydrogen or lower-alkyl; where lower-alkyl and
~ lower-alkoxy, each occurrence, have from 1 to 5 carbon atoms;
with the proviso that when R; is lower-alkyl, at least one
of Rz and R3 is hydroxy.
The present invention provides a compound of the
15 formula

R | Rz
‘Tl_-] - /l \ N=7—R,
N, _A—v-0—¢ I
o~ 'LHN—O

wherein:
R; is alkyl, alkoxy, hydroxy, cycloalkyl, hydroxyalkyl,
alkoxyalkyl or hydroxyalkoxy;
20 Y is alkylene of 3 to 9 carbon atoms,
R2 and R3 independently are hydrogen,- alkyl, alkoxy,
halo, triflnoromethyl or nitro; and

I nvention al so provides a conpound of the fornula [err] 1 0O wherein Y, R2
and R3 are as defined O\ﬁg, and R6 _is al koxy, f#gorom&th | , . dif.luoronethyl,

i ned

conpounds of 20 forngl ae XVl and XXl rei nafter. -6- The present
onbgNt+8y pi cor navi ruses whi ch

in

al
as



SORGEof T of nul as 11T, Wi

I nternmedi ates for the preparatlon of the corrpoun
conpounds of formula | are those wherein R err] i

" derr]-al koxy, hydroxy, cyclopropyl, 15 hydroxy-{
Clerr]-al koxy-Clerr]-al kyl or hydroxy- (Cerr]-al koxy; -
.9 carbon atons, especially 3 to 5 cangw_, atons; R2 and
hydrogen, Cerr]-alkyl, 20 ({err]-alkoxy or halo; and R
d err]-al koxy, hydr oxy, hal onet hyl , di hal onet hyl, tri hal onef®

g:[yglr?f)rg%l)x C[e(ralrd#] I%ZK?% ﬁ?bfy’aﬂ%neg zﬁ%on oxyﬁérr -
cyano, 2,2, Zé'!}??lpmﬂfbﬁht WPIO glkppheathonylp yhxynethyl . N=Q
or CON=Q V\’hﬂk%x Ryls ﬂmeem@«ﬁfﬂbx l!%}la ’érpaoor chzﬂﬂmlora' ky')am no.

Lor ) Pwher ¢i 40 xf,eﬁ]meti'zyh%myﬂ Sigurloprmihrt o s nod above |

a‘P’é »ned above for
formul a § angthes =@ |isYarHiﬁbelaﬂlkﬂaﬁhhb or!,dilks/l4thind3l erri and Rerr] are

as defined i the a h fp referre ounds of 5
formula I. F_é}bae‘zl? ‘ﬁ%ﬁ@r@%ﬂi‘%ﬁg @'égﬂﬂ& ‘al or 1A
wherein R4 is CJerr]- él'ha)pteséﬂtummidsrylalsdl pa'hndes i‘ﬁylcompbhnﬂoaﬁt hyl ,
cycl oal kyl -%eqf%%:]ul'fl koxy-C[ err]-al kyl, especially trifluoromethyl.

Tz
N=1—R;s
He=c-vo— l \ \ l
’R‘;' N-—-O
I

10 wherein Y, Rz and R3 are as defined above and Rg is alkoxy,
fluoromethyl, difluoromethyl, trihalomethyl, cycloalkyl or
alkoxyalkyl.

_ The present invention also provides a compound of
the formula

R,

o T

R;

15 v

wherein Ry and R3 are as defined above and R7 is alkoxy,
fluoromethyl, difluoromethyl, tnﬂuoromethyl cycloalkyl,
alkoxyalkyl or cyano.
The present invention also provides compounds of
20 formulae XVII and XXI hereinafter.



foll ows:

- al koxy,

and se

her ei n,

~ i ncl ude,

15

20

i nventi on,

: NH or N-al kyl,

radi cal s of
radi cal i ncvr

cycl ohexyl ;
in hydroxyal iThe sampoupdsyef lf?!muthhel mr'bs@fu
occur at a@m@\{abfﬂx}lealp%gémgn of al kyI Thus hydr oxyal kyl and al koxyal kyl
; for exarrpl e
> 2- hydr oxypropyl ,

- like dn@ care euasmanlasg inteftitledgdtesr fort ke epfeparation of the

25

It should be understood that in the conmpounds of the
when the 1, 2, 4-oxadi azole ring is substituted by hydroxy,
or al kylam no, they may exist in any of three possible tautoneric forns as
[err] 15 wherein R4 is hydroxy,

and 1 0 nNeans

TS ORRRRgR 0 formatas ity g Ve XyAT At RXF

compounds of formula I
Preferred compounds of formula 1 are those
wherein

R1 is Cj.3-alkyl, Cj.3-alkoxy, hydroxy, cyclopropyl,
hydroxy-Ci.3-alkyl, Cj.3-alkoxy-Cj.3-alkyl or hydroxy-
Ci.-3-alkoxy;

Y is alkylene of 3 to 9 carbon atoms, especially 3 to 5
carbon atoms;

R, and R3 independently are hydrogen, Cj.3-alkyl,
C;.3-alkoxy or halo; and '

R4 is Cq.3-alkoxy, hydroxy, halomethyl, dihalomethyl,
trihalomethyl, cyclopropyl, Cj.3-alkoxycarbonyl, hydroxy-
Ci-3-alkyl, Cj.3-alkoxy-Cj.3-alkyl, (Cj.3-alkane)carbonyloxy-
Ci.3-alkyl, cyano, 2,2,2-trifluoroethyl, 4-(methylphenyl)-
sulfonyloxymethyl, N=Q or CON=Q, where N=Q is amino,
C;.3-alkylamino or di-(Cj.3-alkyl)amino. '

More preferred compounds of formula I are
compounds of the formula

amno or alkylamno and T is O,
and such tautoners are6wi thin the purview of the invention.
As used herein, unless otherw se specifically defined, alkyl,

: cycl oal kyl and hal o each has the 20 follow ng neaning:
. al koxy mean al i phati Thexdpresést, mmmwh rlﬂlsbr novidesr adcomipositaénf r om one to

five carbo 8- alk |e h

for exanpl 3029? gﬁ{ba-{gﬂgy\wceogpggwsq s‘Bﬁf‘pry &'ﬁr%e§y gfé@ggﬁ?if
and pentyl :e ﬁ&dtmeeamrm of noreompemnd abf ;fbemnba rhdncadmlxmeudl ng branched

Cc b (o] sOfGt kane moi ety of such
{té ﬁﬂgarﬂlgxé er 6t @#‘%ﬁ aﬁgy%@ propy |so ropyl, n-
¢S butopmb a,tymgoamg:mammmarthmvaym inclugding a combAtHBE! Bom t hree t o
Si x car bon ¢S [ t Wi Eﬁﬁh p cycl obutyl, cyclopentyl
P% vﬁ%l Hﬂié‘tﬁéﬁ B &¥m ARed m)s(’)tro ﬂo or fluoro.
¥ al koxy groups can

i ncl ude,

As used

and t he



As used herein, in hydroxyal koxy, the hydroxy group can occur at any
avai |l abl e position of alkoxy other than the C- 1 position. Thus -
hydr oxyal koxy includes, for exanple, 20 2-hydroxyethoxy, 2-hydroxypropoxy,
2- hydr oxyi sopr opoxy, 2-and 5-hydroxypentoxy and the |ike. The conpounds of
formula | wherein Rl is al kyl, al koxy,7cycloal kyl or al koxyal kyl, Y, R2 and
R3 are as defined hereinbefore, and R4 is hydroxy, hal onethyl,

di hal omet hyl, 25 trihal onethyl, cycloal kyl, al koxycarbonyl, al koxyal kyl,

al kane- carbonyl oxyal kyl or 2,2,2-triflgproethyl, can be prepared by a
process which conprlgfs reactlng an an1oOX|ne (N—hydroxy car boxi m dam de)

of the fornmula [err] |Wi thffan aC|d 7 de, R4 | kyl hal of or nat e,
ROCOX (in the case wherg R | 3§ hyd oxy), where R is nethyl
W ere Rlerr], Y, Rerr],

()
or ethyl, or an acid anhy@ de, (R[err

err |\,
R err] and R4 are as defined above int paradde@h and X is bronD 5
chloro, fluoro or iodo, under anhydroug conditions to formthe
correspondi ng conpound of formula I. THA® process involves the foll ow ng
met hods. In one nethod, the am doxine Vis reacted with the acid halide or
the acid anhydride in the presence an organic or inorganic base, e.g.,
pyridine, 1 0O triethylamne or pot i um carbonate, in an inert solvent,

e.g., acetone, nethylene chloride, chloroform toluene or tetrahydrofuran,

Ol oo 2 ESRHURANRY] 50 RUTRY S\E 168 abl s SAUIIRDY abfudl forPHoraligey 2t an
el evat ed tear}Pderature 0 or _at reduced t rature (about
0- 15[ er r ] ¢)and |espe¢iallysw %FﬁﬁlpeRleageRaanm rﬁaddlaaQ @Scﬂgﬁwd dBrivative

L (L el gy sk gl o« (oo
Especially preferred are the compounds of formula
I or IA wherein R4 is Cj.3-alkoxy, fluoromethyl, dihalomethyl,
trihalomethyl, cycloalkyl or Cj.3-alkoxy-Cji.3-alkyl, especially
trifluoromethyl. |
It should be understood that in the compounds of
the invention, when the 1,2,4-oxadiazole ring is substituted by
hydroxy, amino or alkylamino, they may exist in any of three
possible tautomeric forms as follows:

H
!

LT e LT v ~«T
N-O . N-O Nl-O
H

wherein Ry is hydro_xy, amino or alkylamino and T is O, NH or
N-alkyl, and such tautomers are within the purview of the
invention. :

As used herein, unless otherwise specifically _
defined, alkyl, alkane, alkoxy, cycloalkyl and halo each has the
following meaning:

alkyl and alkoxy mean ahphanc radicals, including
branched radicals, of from one to five carbon atoms. Thus the



uf ficient for cyclization to the oxadiazole of formula I to occur, -
eneral |y about 5 mnutes to 4 hours. In another nethod, the 20 am doxime:
#V is reacted with the acid halide or acid anhydride in an acid which
;corresponds to the acid halide or acid anhydride at an el evated tenperature
s{ about 70-100[err]C). The conpounds ot8f-ornmula | where Rlerr] is alkyl,

al koxy, cycloal kyl or al koxyalkyl, Y, R2 and R3 are as defined 25

erei nbefore, and R4 is dihal onet hyI trihal omet hyl, cycl oal kyl

' gl koxyal kyl , yaﬁemboﬂwlmhy&mhlsomdugez-fbr|é;tampbelmqthy&,an be p[)epar eg
E a process ch conprises reacti,ng ani do t 1 obtaine
by ren BaPBYE ISoptaRy T iyl eep L, tbroL AR ThORYE Do R

by reaction
err] and R err]alkare amean$ admfonoedlmbouhphauc hr&dxpa},agtdpdmgm th the

‘coupl i ng ag y d des eghd N the
‘exanpl es, | ﬁb}gﬁN{’%@ {aﬁ@%ﬁ%} orfdhlog% &% oc}{rll{aegﬁit rgh%élgr of ?;Ha{% chl orof orm
et hyl ens cmlkandetmuetyobﬁesuch zadigal enehuiesd 01‘ eg@'np %nﬁ@ﬁbﬂdre (about

40 80[ err] C) ngﬁg},ﬁ mﬁé’i’% pﬁg‘gitg;g ﬂfl formula |I. The

‘conpounds  of err|“1s alk alkoxy, cycl oal kyl or
sal koxyal kyl, Y, Reychealkph meansandaficyelicsra %@%W&&r@ oy {8T%8 i s ani no

can be prepaped; yai‘bd% %s %'ﬂths@ﬁm'w%yaaﬁidpm yclebiryt, V, where
HNerr], Y, Rerr f )&[ def i ned dbove in this paragraph, wth

Eyanogen haIQMOPQNX is brono, chloro or iodo, in the
presenceQof a baslo emeans waﬁﬁﬁ ¢hlogys, ’ﬁddb ldl‘l filuosobonate, in an al coholic

T oot oM ot TN eRcRaRn, 3 B0 AR AR SRbHY A, O YGMLZ?e
48 err] is althgl hydidsyxandcylkooyl lgybups cahk oxger latl any, available R3 are as
* ,_‘,_ef' ned position of alkyl. Thus hydroxyalkyl and alkoxyalkyl include,
: for example, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl,
15 2-hydroxypropyl, 2-hydroxyisopropyl, 2, 3, 4 and S5-hydroxy-
pentyl and the like and corresponding alkyl ethers thereof.
As used herein, in hydroxyalkoxy, the hydroxy
group can occur at any available position of alkoxy other than
the C-1 position. Thus hydroxyalkoxy includes, for example,
20 2-hydroxyethoxy, 2-hydroxypropoxy, 2-hydroxyisopropoxy,
2-and 5-hydroxypentoxy and the like. :
The compounds of formula I wherein Rj is alkyl,
alkoxy, cycloalkyl or alkoxyalkyl, Y, Rz and R3 are as defined
hereinbefore, and R4 is hydroxy, halomethyl, dihalomethyl,
1 25 trihalomethyl, cycloalkyl, alkoxycarbonyl, alkoxyalkyl, alkane-
$ carbonyloxyalkyl or 2,2,2-trifluoroethyl, can be prepared by a
process which comprises reacting an amidoxime (N-hydroxy-
carboximidamide) of the formula

anl\o—/l—v-o -—-< :\>—2:§on

\4

fhaice-
YT
0
o
o

A A




Foef ore and R4 is CH2CF3 can be prepared by reacting 15 am doxine V
X Rlerr] is as defined above in this paragraph and Y, R2 and R3 are as
7ed hereinbefore, with a ket ene 1, 3-propanedithiol acetal of the

gl a [err] to give the correspondi ng _conpound of formula |I. The

@xi e V and ket ene 1,3-propanedithi ol acetal are reacted in the

gnce of silver trifluoroacetate in an inert solvent, e.g.,

ahydr of uran, di oxane, dinethyl- formam de or N-nethyl pyrrolidinone, at
iperature in the range of fromabout 60 to about 100[err]C. Preferably
“eact | onwith amraciddabide, RaCO¥, daralkyl halaformates ROGQX 6 thee

OXi e V5 &Wéemaﬁp?ﬁﬂhﬁﬂ mstl*;tedioszlvgowmefmyﬁiaﬁy I okerr] The
:phenol VI reacts wt e cuprou& tyant

I nN_an rt_so nt at an
St o enplovh: o 1 4if, MACGE ERAGISChETPEE B, 7 MRan BT at o et o

he cyaRrg- apheRoeffhed abboe! il Hek paragaph eddwiXt fs hﬁbmaaoxazol e VI,
brono ar ,i odo,

nlxt2 r-‘ﬁl Iseclgf’?éflﬂé’cq{% BY rPAP; mﬁ@%ﬁ%ﬁénﬁl@aﬁéée& fgngaglge e.g.,
Ssium cesmespinling sarpownd hyfiforndia Iopt Theapiogess imvelypesesence of a
i TR S B R R, T
s with teasted with the acid halide or the acid anhydride in the
presence of an organic or inorganic base, -e.g., pyridine,
10 triethylamine or potassium carbonate, in an inert solvent,
e.g., acetone, methylene chloride, chloroform, toluene or
tetrahydrofuran, or in a base which also functions as the
solvent, e.g., pyridine, at an elevated temperature (about
40-130°C) or at a reduced temperature (about 0-15°C). In the
15 latter case an intermediate O-acyl derivative
[C(NH2)=NOC(=0)-(R4 or OR)] is isolated and heated at a .
temperature in the range of about 100-130°C for a time
sufficient for cyclization to the oxadiazole of formula I to occur,
generally about 5 minutes to 4 hours. In another method, the
20 amidoxime V is reacted with the acid halide or acid anhydride
in an acid which corresponds to the acid halide or acid
anhydride at an elevated temperature (about 70-100°C).
The compounds of formula I where R is alkyl,
alkoxy, cycloalkyl or alkoxyalkyl, Y, Rz and R3 are as defined
25 hereinbefore, and R4 is dihalomethyl, trihalomethyl, cycloalkyl,
alkoxyalkyl, alkanecarbonyloxyalkyl or 2,2,2-trifluoroethyl
E can be prepared by a process which comprises reacting
r amidoxime V with the product obtained by reaction of a
i carboxylic acid, R4CO2H, where Rj, Y, Ry, R3 and Ry are as
" 30  defined above in this paragraph, with the coupling agent
N,N'-carbonyldiimidazole, prepared as described in the
examples, in an inert solvent, e.g., acetone, tetrahydrofuran,
chloroform, methylene chloride or toluene; at an elevated




#*hydr oxyl am ne hydrochloride in the presence of a base, e.g., potassium or
¥: sodi um car bonate, sodium acetate or sodi um hydroxide, in an al coholic

. solvent, e.g., ethyl alcohol, at an 5 elevated tenperature (50-150[err]C)
£ to give the am doxime V. Certain i-iit0er medi ate conpounds of formula IX

% wherein R err] is alkyl, cycloal kyl or al koxyal kyl and Y, R2 and R3 are as
; defined herei nbefore can be prepared by reacting the ethinyl conpound Xl |
& descri bedehpecatnaé t Cabonitt K0BOAQY itbe fafin ake deorrB§pondifgerr Nl err] O, where
§ Rlerr] is_as defj nogd abovg1 kN this paragraph, using a procedure simlar to
% t hat desccrq%?f“mer irﬁ%’f’f"é fIDr the preparation of conpound I from the

= et hinyl conpound | Mhe Ehmpounds neflifetraute dneyhiezeinl R jofs _beyhil a VI and 15
o cvanophengi 5. of LG f labGLEyE OYIRETInaeRY akknaeindases of

g: compounds and 'are readi |y prepared By kno procedures. The internediate
X hal oi Soxdweseinbeore; oandl R4vis pming eqn hrec paerared by fe PEPER¥dur e descri bed

£ in U S. RghRR! cafpfis8é 3eA&ing | arRidoxiithe! 88CHhege Ry, aVkRy an@tRy derivative
s of an isoxazol eagpt e, formula {erpral_ vvheE}el n. erfrxl | S q_lﬁlﬁq al koxy,
i cycl oal kyA™®of$ & H%‘QP@V? W (this PAT3gIAPHe, Wikl FY$UQESTY © where Y is
%-al kyl ene ©N32;,t wh8rec & b s besmoF cRvroasdiof, i the predsenexl ofibove The al kal |
g netal derjivative is prepared in.situ.by, treating._is 2 X wth an
& or gano- 2985 Srfst :Bm&fé@msﬁﬁﬁoéjéu%’u ‘F%PPHF im To A7 ?@?@?ﬁ%
di i sgr opplemtde. gipdethyhrdigohalysatcabdut iroom tempegBurelte govpounds of
or mul &l WNeg el 0hofl Yt Forfuld! KbeftY RO lathing! &l koxyalkyl, v, R2 and R3
: The compounds of formula I where Rp is alkyl,
alkoxy, cycloalkyl or alkoxyalkyl, Y, Ry and R3 are as defined
hereinbefore and R4 is CH2CF3 can be prepared by reacting
15 amidoxime V where R is as defined above in this paragraph
and Y, Ry and R3 are as defined hereinbefore, with a ketene
1,3-propanedithiol acetal of the formula

' S
CF3CH=< }
S
to give the corresponding compound of formula L
The amidoxime V and ketene 1,3-propanedithiol

acetal are reacted in the presence of silver trifluoroacetate in
an inert solvent, e.g., tetrahydrofuran, dioxane, dimethyl-
formamide or Nvmethylpyfrolidinone,' at a temperature in the

range of from about 60 to about 100°C. Preferably the
reaction is carried out in the dark.




"ei nbefore, and R4 is al koxy, trihalomethyl, cycloalkyl, al koxycar bonyl ,
| koxyal kyl or 2,2,2-trifluoroethyl, can be 5 prepared by a process which
conpri ses reacting an ethinyl conmpound of fornula Ill herei nabove, wherein
:R6 has the meani ng defined above in this paragraph for Rerr], with a
itrile oxide of the formula Rlerr]@gerr]Nerr]O which is prepared in situ
om a hydroxyimno halide of the fornmula R err] C(X err])=NOH, where 1 0

3 is chlorine or bromne, in the presence of an am ne base, e.gqg.

ethyl amine, pyri cme mferﬂxéaah{ylaﬁﬁfdo%h@ ne. isTsrepugldxyi m no hal i des,

ch may al so,.be re In, sit ng to a generically known class of
mpounds %QBI‘H-PS f; éﬁ"byﬁ@ﬁﬁvent i onal procedures, e.g., by

acting 15 t he correspondl ng al dehyde oxine (Rlerr]C=NOH) with a
al ogenating agent,Rg.d., N-chlorosuccinimde or brogine. The process for
eparing the corrpo ds of formula | by reacting the®®thinyl compound of
mula 11l take Ia e by heat i ng reactants i nert pol ar sol vent,
g., dinethHO rde or pyrrqig rrperature in
he range of abou to about 120[err] C. ter d| ate et hi nyl
orrpounds of forrru I Il are prepared according to foI | ow ng flow
‘heet: [err] The cyaBophenol VII is reacted with hal #al kyne XI, 5 where X2
as defined hereinbefore, using a procedure simlar to that descri bed
ove for the pr epaY?ﬂtion of the cyano conpound | X é{ﬂ?‘: conmpounds VII and

, to give the eth nyl conpound of fornmula XlI. nyl compound Xl .is
ted wth the hydroxyl am ne hydrochl oride, using a 10 procedure simlar
that descri bed above for the preparation

R1 1
Vil + I

/—Y'XZ —

~0
VIII
Ro
R 1 |\ NH,0H- HCI .
Rs |

IX

The bromophenol VI reacts with the cuprous
_"cyamde in an inert solvent at an elevated temperature, e.g., in
.dimethylformamide at reflux temperature, to give the cyano-
henol VII. The latter is reacted with haloisoxazole VIII,

here X, is chloro, bromo or iodo, in a dry inert solvent,

.8., acetonitrile or N-methylpyrrolidinone, in the presence of a
tbase, e.g., potassium carbonate or sodium hydroxide, optionally
the presence of a catalytic amount of ‘potassium or sodium
ide, at an elevated temperature (50-120°C) to give the




T doxi ne V from cyano conmpound | X, to give the am doxine of fornula
4. The am doxinme Xl is reacted with the acid halide R4COX, acid
tydride (Rlerr]COJ[err]O carboxylic acid RACOR2H or [err] using
icedures simlar to those described hereinbefore for the preparation. of
pounds of formula I from am doxi me M 2The hal oal kynes of fornula XI
:ong to a 5 generically known class of conpounds. The conpounds of

la | where Rlerr] is alkyl, alkoxy, cycloal kyl or al koxyal kyl, Y,

irr] and R{&yano sompaandelXnediieghhle, err] is .alkoxy,
‘hal omet hylp. £ ?ﬂ'féé' |k yca?%'?&éﬁ&%@@%ﬁe&s# with the
>, 2-trifluoroet ﬁg o nhé'g'rﬂ&gorﬁﬁ{eeﬂﬁr@m Ipresenueocdsa baseh conprises
icti ng a pifegiol potassiuen far sodiurhV ' R3 are. as defined
‘ei nbef or e 13adodel a%c%q{:én d ag#/ﬂghﬁﬂ*ﬁ@%%ﬁg ForoRM i th a

i soxazol e’ of ;gr'rrusjpa I %‘gb?/e”iﬁé?‘e erg-erathyl alechalefatnanl above in
paraéraﬁ#vaﬂﬁ Yiemperaurar €50l 50°0)nesl give tﬁgr%@&ﬂﬁ%}éo gi ve the
-r espondi ng conpoundcg{.tah(l)rm{% ldi[#_he rocedyre used Is'sinflar to that
cri bed aboye for the prepara ﬁ%ﬁ ec‘ifﬁ'ﬂB°¥!’éé:§)oQﬁuf°mulbq Béaction of
anophenol W\f\er%ﬁﬁdﬂia%iaél@ﬂambal/kyﬂ or Hilkox Iadidate @ Iagi'tdsRé(azol e VIII

i‘at e

be 20 pampasecdefipede i rel fore. i nt ef me henol s of
fepa ﬁe{élﬁﬁgf&?i n%xpngaerﬁR@Fﬁﬂe By |Te@ctingh ke oxyl ani ne

‘mula 1V cam. prepar ed reac

rochl ori d%?‘%&' ﬁ&"ﬁ’?ﬂ%%ﬂr dlescribedr hereinafier dwithr iabqgedRr ei nbef ore for
pr epék atoxideoR 0% NexOyewlvefer RY BYA Befied GHINEURT;X LO i ve an

doxi me ofp the-far nyla [e”p]r ..

: p ' PL, Usihg" a procedure similar to that described

herfemafter for the preparation of compound I from the

ethinyl compound III. .

The intermediate bromophenols of formula VI and
cyanophenols of formula VII belong to generically known

classes of compounds and are readily prepared by known
procedures.

.The intermediate haloisoxazoles of formula VIII
can be prepared by the procedure described in U.S. Patent

f1,843,087, i.e., by reacting an alkali meta] derivative of an
1soxazole of the formula

R4

z..-_-’

\0/_CH3

X

vs:herfein R is alkyl, alkoxy, cycloalkyl or alkoxyalkyl, with a
dihalide, X5-Y'-X»5, where Y’ is alkylene of 2 to 8 carbon atoms
and X3 is as defined above The alkali metal derivative is
Prepared in situ by treating isoxazole X with an organo-alkali
metal base such as butyllithium or

lithium diisopropylamide
under anhydrous conditions. B ’




1 doxime XIVis reacted with RACOX, (Rlerr]COJ[err]O Rerr]CJerr]H
using procedures simlar to those described hereinbefore for the

i on of conpounds of forrmula I fromamdoxine V, 5 to give the

ndi ng phenol of formula IV. The conpounds of formula |I wherein

s hydroxyal kyl, Y, R2 and R3 afg.as defined hereinbefore, and R4 is
nmet hyl , trihal onmethyl, cycloal kyl, al koxyal kyl, 2,2,2-trifl uoroethyl

fino can be prepared froma 10 conpound of the fornula [err] wherein

Is tert-butyl di'hetdon: ,_{,-)d a&g*k?
k SO)& d 1aR£ wggrem Rh4lsa?]é{y%1’s defi ned

eerL]%ng %&'i’%ﬁ{]% Avi ngénfleRB aset 38 defipedyl - 1 5 silyl
G eavy exrrheforae amdtRbuisylamkosey hytifbiothe@iylelcycfofIRY] | €d out by

| o gnodiRyRbeatohyl! Bk SoRT Sor (B30 riffacriedil e ey or . O

" S RO o R oA LR Ao T 70,10
i hal omet hyheaning | defiined a@weomalhaglpmgﬁarm Zotr Ra, fwithr geditile can be
par ed by oaidy ofehe fdrinflla RICENSOSARH 29 pRBFAAY ' SHCERHD /2 2nd 3
~as aetl H g.roxyn'nmo halide of the formula R;C(X3)=NOH, where

10 X3 is chlorine or bromine, in the presence of an amine base,

e.g., triethylamine, pyridine or N-methylpyrrolidine. The

hydroxyimino halides, which may also be prepared in_situ,

belong to a generically known class of compounds and are

readily prepared by conventional procedures, e.g., by reacting

the corresponding aldehyde oxime (R1C=NOH) with a

halogenating agent, e. .8., N-chlorosuccinimide or bromine. The

process for preparing the compounds of formula I by reacting

the ethinyl compound of formula III takes place by heating

the reactants in an inert polar solvent, e.g., dimethyl-

formamide or N-methylpyrrolidone, at a temperature in the

range of about 20 to about 120°C.

T uri cdaciprepanedabyi raeplrosnslsvadnch%on@rﬁses tedatiipy dnofedhaiylor di oxane | n

O ————— . s




%5 hereinbefore and R7 is as defined above in this paragraph for R4, with
~2an isoxazole of the fornula [err] wherein Rlerr]', Y and X2 are as defined
‘herei nbefore. The phenol 1V is reacted with hal oi soxazole XVI 1 0 wusing a
‘procedure simlar to that described herei nbefore for the preparation of
.cyano conpound | X from cyanophenol Wl4and hal oi soxaozle VIII. The phenol
~1Vis reacted with isoxazole XV in the presence of diethyl azodicarboxylate
.. (DEAD) and triphenyl- 15 phosphine in an inert solvent, e.g

* tetrahydrofuran, chl &he dntermisdiateyéthinyta rd:bdqm]mdﬁ-ruftlfyhpylaolﬂdl none, at

a tenperat fof 20[err]C The
. i nternedi a'lt{ggphfkﬁ&f \fcg%?d%g 6{’ g% Sgﬂéwxégehgr“g%g %re descri bed
-~ herei nbefore. The intermedi ate i soxazol es XV and XVI can be

prepared by reactlng i soxazole X, wherein Rierr] is hydddxyal kyl, with
tert-butyldinmethylsilyl chloride to give the correspon

tert-butyl dyrgg hyl sil I f fornmula [err] re R&S_rr]' IS as
defi ned above, and regic .F-toé]neit‘)rx)ﬁn arkar nﬂi@ﬁ%é’rﬁ’ ound XVII |
wi th ethyl ene oxide or )%(irr] Y -Xerr] respectlvely zole X, wherein

Rierr] is hydroxyalkyl, TS reacted 5 wth tert- butyl(d| thyl)silyl
chloride in the presence of 4-(dinethylamn no)pyridine an a base, e.g.,
triethylam ne, pyridine or imdazole, in adry inegygolvent., e.g.,

net hyl ene chl oride, chloroformor tetrahydrofuran, "at roomterrperature to
gi ve compound XVII1. |soxazole XV is prepared by reacting

i | - Tz
NH,OH HCl HC=C-Y-0 —</: :\>—C-NOH
.. | _IlR ,
XIII
R4COX or (R,CO),0 or R;CO,H
' - 111 :§

S :
or CF,CH= :> |
S ' .

The cyanophenol VII is reacted with haloalkyne XI,
where X3 is as defined hereinbefore, using a procedure similar
to that described above for the preparation of _the cyano
compound IX from compounds VII and VIII, :to give the
ethinyl compound of formula XII. Ethinyl compound XII is
reacted with the hydroxylamine hydrochloride, using a
procedure similar to that described above for the preparation
of amidoxime V from cyano compound IX, to give the
amidoxime of formula XIII. The amidoxime XII is reacted
with the acid halide R4COX, acid anhydride (R4C0)20, carboxylic
acid R4CO2H or




e T ————ERE
v an alkali metal derivative of conmpound XVIII with ethylene oxide,
referably in the presence of a chelating agent, e.g.,
, N, N, N -tetramet hyl et hyl enedi am ne or hexanet hyl phosphoric triamde, in
a dry inert solvent, e.g., tetrahydro- furan, at a tenperature in the range
wof fromabout -78 to 15 about 20[err]C._ The alkali netal derivative is
> prepared in situ by reacting conmpound ¥H§+ with an or gano-al kal i net al

ase, e.g., butyllithiumor lithiumdiisopropylam de, under anhydrous
onditions. The conmpound of formula XVII, where R4 is dihalo- 20 nethyl,
ri hal omet hyl, cycl oal kyl, al koxyal kyl or 2,2,2-tri- fluoroethyl, can also

e prepared, as can the conpound of that f@&-msl a where R4 i s am no,
errb
d X

ccording to the followi ng fl ow s&peé' The reaction of conmpound XV
war XVI wi th cyanophenol VII to gi ve3c'6'rrpo n is carried out by 5
‘procedures simlar to those described here§ fore for preparing conpound
Il by reacting phenol 1V with isoxazole XV or hal oi soxazol e XVI

espectivel y.usihge pEFEG of._cyano caonpound Xl X wi th hydroxyl am ne
ydrochl ori dﬁytaog ?ve ar%?%kox;ll%y%{x,m aﬁwsrehdesamibed heteinbéforacigr hal i de,

?g?prloganggi,thirﬁl écg?ﬁﬁgzm% conpr%ﬁndn%%lfhg;fﬁggleor K fxz&%ol}{- by
r?Cedure§ S'gg%%ﬁéﬁﬁg ho%e escr 1 et Hor@uhbXbrhelong tor eparing ani doxi ne
rom cyano=c Rdclass pf epumpogndéle conpound of formula I 15
rom ami doxi me V The compounds of formula I where R} is alkyl
;- alkO?{y, cycloalkyl or alkoxyalkyl, Y, R, and R3 are as deﬁr;ed
hereinbefore, and R4 is alkoxy, trihalomethyl, cycloalkyl
Lo alkoxycarbonyl, alkoxyalkyl or 2,2,2-triﬂuoroethy1, can i)e
prepared by a process which comprises reacting a phenol of
the .fonnula IV above wherein Rz and R3 are as def"med ’
herem?efore and R7 is as defined above in this paragraph fi
R4,- with a haloisoxazole of formula VII above wheregRIp is :sr
s ;:f:ni::e:)rove in t-his paragraph and Y and X, are as defined
e, to give the corresponding compound of
formula 1. The procedure used is similar to that described
above for the preparation of cyano compound IX by reacti
cyanophenol VII and haloisoxazole VIII. ’ o

The intermediate haloiso
20 prepared as described 11ereinbefore.x ol VI can be
The intermediate Phenols of formula IV can be
prepared by Teacting cyanophenol VII with hydroxylamine
hydr.ochloride, using a procedure similar to that described
hereinbefore for the preparation of ami&oxime V from cyan
compound IX, to give an amidoxime of the formula T

25

T
o
A
| V»
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:as defined hereinbefore, and R4 is cycl oal kyl or al koxyal kyl can be
prepared by reacting a conpound of the fornmula [err] where R err] is alkyl
and Y, R2, R3 and R4 are as defined above in this paragraph, with

hydr oxyl am ne hydrochloride to give t conmpound of fornmula | where R err]

I s hydroxy. Conpound XXl is reacted with hydroxylam ne 10 hydrochloride in
t he presence of a base, e.g., sodium hydroxide, and water in an al coholic
sol vent, e. g , methyl or ethyl alcohol, at a tenperature in the range of
from about tQ about err]C. The i ntermedi ate c f formula XXI
can be 15 ﬁ[ c@ﬁ@daﬂltblmg&eﬁped @Efcigpﬁﬂ&gh}gprconpound I,
£ wherein R6 |s as defl ned for R4 of conpound XXI with an al kyl hal of or mat e,
&= R err] OCOX, where X is as defined herein The reaction takes place in
£ a dry inert solvent, e.g., tetrah drofurAan o d| oxane, at an initial 20

: t enper at ure of about -78 to abo@® r]C wth subsequent warmng to
about 20 to about 25[err]C. The alkali derivative can be prepared in
situ by reacting conpound IIl with an organo-alkali netal, e.g.,

% butyllithiumor |ithiumdiisopropylamde, under anhydrous conditions. 25

% Certain corrmur@lspmfceﬁurdmls&nila&r to i thiose ndesatibed f heredbrefiore ofgrounds  of

3 o acid. aniyhrrspario 41 cPhpdads AE Remmact S A mRR Yo o

2 5 to give the corresponding phenol of formula IV. ~
The compounds of formula I wherein Rj is

hydroxyalkyl, Y, Ry and R3 are as defined hereinbefore, and

R4 is dihalomethyl, trihalomethyl, cycloalkyl, alkoxyalkyl,

2,2,2-trifluoroethyl or amino can be prepared from a

compound of the formula

Rs

XVIl

wherein Rj' is tert-butyldimethylsilyloxyalkyl
[(CH3)3CSi(Me)2-O-alkyl] and Y, Rz, R3 and R4 are as defined
above in this paragraph, by cleaving the tert-butyldimethyl-
silyl ether.

Cleavage of the tert-butyldimethylsilyl ether is
carried out by treating compound XVII with a strong organic
acid, e.g., acetic acid or trifluoroacetic acid, or inorganic acid,
e.g., hydrochloric acid or sulfuric acid, in an inert solvent,
e.g., tetrahydrofuran or dioxane in the présence of water at a
temperature in the range of from about 20 to- about 60°C.

20- The conpounds of f'orrrula | wherein Rlerr] is hydroxy, Y, R2 and R3 are.




- preparing the conpounds of formula | and internediates therefor,
-ong to well known cl asses of conpounds and can be readily prepared by
wn procedures. The conmpound of formula | wherein Rerr] is alkyl, 5

| oal kyl or al koxyal kyl, Y, R2, R3 ar_g AS defined herei nabove, and R4 is
'koxy or N=Q where N=Q is al kylam no or” T

, di al kyl am no, can be prepared
8-rom t he correspondi ng conpound of formula | wherein R4 is trichloronethyl.

N the case where R4 isTgkk trichloro | conpound is 1 0

dacted with %fn“ﬁﬁi’ ﬁa%ag%ka?é‘éiﬁgggdgf fg’.ﬂ@’.“,la g%yi}ﬁrﬂ’hﬁeh&@ de dihaloedi um
! hoxi de, and e meibyl, Ryelodlkiyd, Nikbxvalkh agr & ion N=Q, in a
Foui tabl e sol vAubroethgl, cgh"BE hylehakdmR ye or N’-{}r‘\f%t | 1;/r%n(;))'l’i'glﬁnone, at room
§cnperature tpa%'.ve P;e &({)r&e gkg{.ng c’grﬁ)o?ﬁ?&eﬁq v CRMPRMRSre Rlerr] is
¥l koxy, 15 5 g/lpgrrp 0ok I idﬁ’h@ﬂemﬁﬁm.aﬁélya_r@msndeﬁgédfor nula | wherein
-_Srr] i sghﬁimwéfrh‘etéi;%lzilz7afgdﬁ§tl3d@ﬁ§e¢sa f: %&y?ﬁerel nb%gr%r and R4 is
&y droxy, di . rihal pne , _Cycl oa , FRAAZRON.
® 2 2-trifl uorgm@? 3 1sgxazgle egrfﬁﬁefqmu}iar ed 20 fromthe corresponding
@ onmpound wherein R err] is al koxyal kyl by ether cleavage of the al koxyal kyl

@i ety. The al koﬁf&gk-yl—-e- mpound is treated with,trimethylsilyl iodide in a
T I |

;ry i nert sol vent, g., I , 2-di chl or oet hane,

ojjot oryn or acetonitrile,
Wi a tenperature in Nh&/mg&l\ig)amﬂom aBdut 60 to jgboutil 80 50 25 give the
arky >}

i:'brrespondi ng hydr oxy | conpound. The conpounds ® ormul @4 wherein

..

wR err] is alkyl, alkoxy, cycloal kyl or al koxyalkyl, Y, R2 and R3 are as
- ned herei nbefore, d R4 is CON=Q where N=Qis am no, alkylamno or
&8 al kyl ami no, can be %%par ed by reacting the 30 gpyyrespondi ng conpound of
Wornula | wherein R4 is al koxy- carbonyl with anmine HN=Q in a polar

“Bol vent, e. Hyln al r N-nmet hyl pyrrolidinone, at roomtenperature
¥ give thegwhef‘éxﬁ IRl | gohRd 5?2 are as gef?ned hereinbefore.

| The phenol IV is reacted with haloisoxazole XVI

10 using a procedure similar to that described hereinbefore for
the preparation of €yano compound IX from cyanophenol VII
and haloisoxaozle VTII. |

The phenol IV is reacted with isoxazole XV in the
presence of diethyl azodicarboxylate (DEAD) and triphenyl-

1 5. phosphine in an inert solvent, e.g., tetrahydrofuran, .
chloroform, dimethylformamide or N-methylpyrrolidinone, at
a temperature in the range of from about -20 to about 20°C.

3 The intermediate phenol IV can be prepared by

u the procedure described hereinbefore.

20 _ The intermediate isoxazoles XV and XVI can be
pr.epared by reacting isoxazole X, wherein R; is hydroxyalkyl
~with tert-butyldimethylsilyl chloride to give the conespondi;lg
tert-butyldimethylsilyl ether of formula

b
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correspondi ng conpound where R4 is CON=Q The conpound of formula |I where
Rlerr] is alkyl, 3 5 alkoxy, cycloal kyl or al koxyalkyl, Y, R2 and R3 are as
defi ned -22- hereinbefore, and R4 is cyano, can be prepared fromthe
correspondi ng conpound wherein R4 is CON=Q where N=Qis am no, by treating
the latter with trifluoroacetic anhydygde in the presence of a base, e.g.,
pyridine or triethylamne, in a dry 5 inert solvent, e.g.,
tetrahydrofuran, chloroform or 1,2-dichloro- ethane, at a tenperature in

the range ofyHer®MRabQeltas0 ] %’lﬂﬁ fprnul a |
wherein R er r}i:&l gR% %’Xays gtr"ﬂﬁeg V%I’k%’rd ]I%CJ% &Dgﬂ ar eﬁgs defi ned
above, and Valdve so IW“Q ligl ethylene 0%ige, 0&l koxyal kyl,
2,2,2-tri- Kuwyrges I]jéls &&1@1 | kyI am no, can be prepared by etherification

of the correspondl ng nd or rnul ergin err] is hydroxy. The
etherification takes %PMSyﬁ YECTHg %ﬂelﬁ Qifyép&d‘éo!ﬁ% an al kyl
hal i de & hwithoxgnt-bytylddiméth I)dﬂyl Wiglogideal indehesSp bégumcdeofchl oride or

carbonat e, THOReANARpPlpsRidiE and. &, b 8385 LA

acetonitri Ipyndmeaorenmitaaolerem 2 mmso@ﬁeﬁtromglbanbt}t;ﬂem@ about 90C.

gScI oal kyl , 1.ﬁyﬁlr okygﬂ;&l&g}g‘fkgi éﬁwa%?k% %a{@dﬁ;r‘l@%ﬁ?&w] and

b Rlerr] are t@sgins |cnmpdimdeXN6Hi.or dsoxazol&4XVs i yprepased diyk yéaating be
¥ prepar b r S f of ¢t S n f formula |
-g;_ﬁhe'roe. g@R[ Varl [R3E Shittal |deplyafeObe %@%ﬁg P@vﬁg i RAY

Fcarried outo’Hﬂeat Péﬁfeir%@)’t B ek areseaceonl/| xghelating ckggund with an

ane- car bon e transe terlflcatlon S

e.g., N,N,N',N'-tetramethylethylenediamine or hexamethyl
phosphoric triamide, in a dry inert solvent, e.g., tetrahydro-
furan, at a temperature in the range of from about -78 to

15 about 20°C. The alkali metal derivative is prepared in sitn by

reacting compound XVIII with an organo-alkali metal base,
e.g., butyllithiom or lithium diisopropylamide, under
. anhydrous conditions.

The compound of formula XVII, where Ry is dihalo-
methyl, trihalomethyl, cycloalkyl, alkoxyalkyl or 2,2,2-tri-
fluoroethyl, can also be prepared, as can the compound of that
formula where R4 is amino, according to the following flow
sheet:




~ e
= inorganic or organic base, e.g., potassium carbonate, sodium bicarbonate or

¥ triethylamne, in an alcoholic solvent, e.g., nethyl or ethyl alcohol, at

' roomtenperature. 30 The conpounds of forrmula | wherein Rlerr]

¢ is alkyl, cycloalkyl or hydroxyal kyl, Y, R2 and R3 are as defined

t . hereinbefore, and R4 is hydroxyal kyl .t1®an al so be prepared by ether

t cleavage of the correspondi ng conpound of fornula | wherein R4 is

al koxyal kyl . The ether cleavage can be carried 3 5 out by treating the

al koxy compound with trinethylsilyl -23 - iodide usingRg procedure

simlar to that described herei nbefoﬂq'-t-ﬁv—jpari ng th ound of
formula | WXVebrn RVErg] VIT hydeoxyal kyl # The) co?p und #f T nmula, | wherein
Rlerr] is alkyl, 5 alkoxy, cycloalkyl, My Y T§ : koxy, 9 or
hydr oxy- al koxy, Y, R2 and R3 are as defin her ei nbef or T— nd R4 is

i odonet hyl, can be prepared fromthe correspondi ng conpouRg of fornula I
wherein R4 is chloronethyl by reaction with alkali netal iodide, e.g.,
sodi um i odide. The reaction 1 0 takes place by g*fggu ng the chl oronet hyl A
conmpound with the alkali netal iodide, e.g., so or potassiumiodide, in i
an inert solvent, e.g., acetone or butanone, at about 20[err]C. The !
3 conpounds of formula | wherein Rerr] is al kyl, alkoxy, cycloal kyl or
§ al koxyal kyl, Y, R2 and R3 are as defined 1 5 hereinbgfore, and R err] is
8 (4- et hyl phenyl ) su t hylgr," ' pared fro e CONKspondi ng
§ conpound of xfy&r wl&%%%ﬁﬁ RA s Hydroftynet hyl by felctidn with .
% (4-nethyl - phenyl)sulfonyl haride, wNere Yef@ - i yre-CaiNQ@Hi de or

i odide, in the presence of an inorgani &base, e.g., ssium 20 carbonate
j or sodium bi carbonate. The reaction takes place by R,

XX

R4COX or (R4C0)20 or R4C02H

-~ XVI

S
or CNX; or CF,CH=( }
S

The reaction of compound XV or XVI with
cyanophenol VII to give compound XIX is carried out by
S procedures similar to those described hereinbefore for
preparing compound XVII by reacting phenol IV with
isoxazole XV or haloisoxazole XVI respectively. The reaction of
cyano compound XIX with hydroxylamine hydrochloride to
give amidoxime XX, and the latter with the acid halide, acid
10 anhydride, carboxylic acid, cyanogen halide or ketene’ ;
1,3-propanedithiol acetal to give compound XVII can be '
carried out by procedures similar to those described
hereinbefore for preparing amidoxime V from cyano

compound IX and for preparing the compound of formula I
15 from amidoxime V.



reacting.the reactants in an inert solvent, e.g., nethylene chloride,
chloroformor 1 ,2-dichloroethane, at about 20[err]C The conpounds of
formula | are sufficiently basic to formstable acid-addition salts with
strong acids and such 25 salts are within the purview of the invention.
The nature of the acid-addition salt_gg.immterial, provided it is derived
froman acid the anion of which is essentially non-toxic to ani mal

organi snms. Appropriate acid-addition salts include hydrochloride,

hydr obrom de, sulfat %@Cééingid#lﬁ&é Cof rfg 1£.1 Ihereifrate, tartrate,
ode

net hanesul f gnaj e -t ol nes nat e, C su| f at.e

yl and
cycl ohexan 4l SohdroxyThe, R and Ry tarenas definedr efﬁ'@hﬁ&@ﬂ' #rdconvent i onal
met hods knoRy s cyBRaliEy]l of NalkBRyXRdR Otk MeOpessired Iy Cidakeidghar ei nabove
for the preparation o% he conggnd of the invention, it wll be 35
appr eci at ec®PRBPURY 0 t o8 A\0u1 d be carried out for a tine - 24-
sufficient to provide the desired product and that for any specific
reaction type, the time of the reaction_ng || depend upon one or nore
factors such as, e.g., the nature of the'react arH t sol vent enpl oyed

S,
and/or the tenperature at 5 which the tion/fS arr4ed out. The
antiviral conpounds RJOC{HO)-O=HY- e f tedf for use by preparing a
uticygl

dilute solution or suspension in a pha | yi accept abl e aqueous,
organi ¢ or aqueous-organi c nediumfor tgpical or Bﬁ?enteral 10

admi ni stration by intravenous or intranmustul ar injection, or for intranasal
or ophthalric application; or are prepared in tablet, capsule, or aqueous
& suspension formw th conventional excipients for oral admnistration. The
& struct W es of the compounds of theX&dvention

where Rg is alkyl and Y, Rz, R3 and R4 are as defined above in
this paragraph, with hydroxylamine hydrochloride to give the
compound of formula I where Rj is hydroxy.
_ Compound XXI is reacted with hydroxylamine

10 hydrochloride in the presence of a base, e.g., sodium
hydroxide, and water in an alcoholic solvent, e.g., methyl or
ethyl alcohol, at a temperature in the range of from about
0 to about 25°C.

' The intermediate compounds of formula XXI can be
15 prepared by reacting an alkali metal derivative of
compound III, wherein Rg is as defined for R4 of
compound XXI, with an alkyl haloformate, RgOCOX, where
X is as defined hereinbefore. The reaction takes place in a dry
inert solvent, e.g., tetrahydrofuran or dioxane, at an initial
20 temperature of about -78 to about -20°C with subsequent
warming to about 20 to about 25°C. The alkali metal
derivative can be prepared in situ by reacting compound III
with an organo-alkali metal, e.g., butyllithium or lithium
diisopropylamide, under anhydrous conditions.
E 25 Certain compounds of formula I are intermediates
'A for other compounds of formula I as described hereinafter.

The acid halides, alkyl haloformates and acid

anhydrides used in the hereinbefore described processes for




. wer e established by nodes of synthesis and el enentary anal ysis, and by
nfrared, nuclear magnetic resonance and/or mass spectra. The invention
|1 now be described with reference to the 20 followi ng exanpl es but the
scope is in no way to be limted thereto. Exanple 1 a)

(3-Met hyl i soxazol -5-yl) propyl al cohplf- 25

5-Di net hyl i soxazole (X) (220 g, 2.27 noles) in 2.2 1 tetrahydrofuran
funder nitrogen was cooled with stirring to -75[err]C and 908 m 2.5M

- butyl | i t hprepatihe? ¢thevtempouhdsespNfsryElae Jaddgd iveemedidtesr keeping the

errperaturet}_ﬁ%%‘l‘,d_cﬁ))(r5 Ibe ésrégt htgna? {&rpr(%ngs c‘éggﬁﬁcshlp I%ﬁ%&é Wstl rred for
thirty 30 S d e ated at
about - 70[ ebe |1€adilyh prepated: ibon lafowa2 pgodekiurésol es) of ethylene oxide in
2 about - 65[ o] C. ariRSEOPEE! o fmalarh VHFRR BT SRR ) Cwes
quenchefl wiayel I roredlkoxyhaikyd, iYs, Rp,3R5 ard[ as rdefinedt hebsinabave,g 1.2 1
2. 5M hydro | C;. a1 Y e D .11 nyt es, during which
time the t%pdgsﬁtﬁ(é@ggegﬁ (1)\&2@’[ yr&?&ﬁé@ﬁ%@?”s%?#f or 10 m nutes. The
organi ¢ phaialkglaminparcancbe paepanedwifromsabe ntoxespendingand concentrat ed
to give 14 ¢ommsiurdd tdfeﬁsﬁﬁi’ﬁuﬁdvﬂx%réinbg&‘“i%%chl%&éiﬁ i he aQueous

al + sh phase racted w th met

I n
phases (origl . ) were ex yl tert-butyl ether
(3 x 200 mpsanvhere keoibi #ikaxyr Jhai trichloremethylerempenBEnts at ed to gi ve an

200, 05 ridicd S ) SIGAMGMOY ok i i
pr oduct f¥8Fn Lt Sa“{xiég @E‘)‘XGI‘SQ? ﬁﬁ?%j“ghﬁe }{4 is N=Q, with an
. amine(HN=Q), in a suitable solvent, e.g., dimethylformamide or
' N-methylpyrrolidinone, at room temperature to give the
. ¥ | corresponding compound of formula I where R4 is alkoxy,
15 alkylamino or dialkylamino.
-The compounds of formula I wherein
R; is hydroxyalkyl, Y, Rz and R3 are as defined hereinbefore,
and R4 is hydroxy, dihalomethyl, trihalomethyl, cycloalkyl,
hydroxyalkyl, 2,2,2-trifluoroethyl or amino, can be prepared
20 from the corresponding compound wherein R; is alkoxyalkyl
- by ether cleavage of the alkoxyalkyl moiety. The alkoxyalkyl
5 compound is treated with trimethylsilyl iodide in a dry inert
- solvent, e.g., 1,2-dichloroethane, chloroform or acetonitrile, at a
temperature in the range of from about 60 to about 80°C to
25 give the corresponding hydroxyalkyl compound.
| The compounds of formula I wherein R is alkyl,
alkoxy, cycloalkyl or alkoxyalkyl, Y, Ry and R3 are as defined
hereinbefore, and R4 is CON=Q, where N=Q is amino, alkylamino
or dialkylamino, can be prepared by reacting the
30 comresponding compound of formula I wherein R4 is alkoxy-
carbonyl with amine HN=Q in a polar solvent, e.g., ethyl alcohol
or N-methylpyrrolidinone, at room temperature to give the
corresponding compound where R4 is CON=Q.
The compound of formula I where R; is alkyl,
35 alkoxy, cycloalkyl or alkoxyalkyl, Y, Rz and R3 are as defined

To the
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w225 m et hyl ene chloride was added 192 m (2.63 nol es) of thionyl _
hl ori de over a period of 1 hour during which tinme the tenperature rose to
40[err]C to a gentle reflux. Heating at reflux was continued for 3 hours,
the reaction mxture was allowed to 1 5 stand overnight, and then heating
at reflux was continued for 1 hour. ?g reaction m xture was added as a
steady streamto 3 kg of ice water w vigorous stirring, stirring was
continued for 1 hour and the aqueous phase was separated vater (1 1) was

added to th Ge P ol. o by 20 di um bi car bonate
Zin portlonsﬁw&rﬁﬂmo orrc@?esl{“‘f %ﬂdﬂ (?Fgégélp ase was separ ated and
it concent r at e@lonrnspmdmgt@rgpmda whexein dRY mﬁ:@hhéswﬂwef Ne@ by wi ped-film
g distillati O%i'n‘h?o Iy n:?rﬁzgofths Nfartdr! Witk QATHANGKSaRE R x&hyawdel in bp

65[err] 0 R . . .
! 3. 5- Di net hythespresenge ek 18y basox 8! PyTiding respyriethylaming,; éhia rdle. (1X) A

¥ 1 xturesof e diorpédy! e g hBtéfrﬁhyHﬁgfﬁ?an nichlérdfoftdl or (723fcklorg0. 0 mml ),
& dry N-nethyl - rrolidi nOne (100 ot ass rbonate 30 (13.8
8 07100 ol §thahdy B0 dRmRSTIES (in. thE gange UL, ShARE (thdOoRBARE: f r om
- part (b) (1R°C.9, 75.0 mml) was stirred at 60[err]Cfor 18 hours. After
ater and 100 m ot nyihes Sonpasndsn of AEBale | relndE i SRR 1 wi ce 35
with 50 m qrohlydmrsyalko:ey hi, Reeand R3 Bbhe asodefined aboyapiand -26- extracts
&0 ooy fm’% i R R e e
TEacetate influoreethyl prodialkylamino,gcgwaba opreparedir byt eth Qnﬁ;mmd as a
ilhite of the corresponding compound of formula I wherein
R1 is hydroxy. The etherification takes place by reacting the
hydroxy compound with an alkyl halide or hydroxyalkyl
15 halide, where halide is bromide, chloride or iodide, in the
presence of a base, e.g., potassium carbonate or sodium
4 carbonate, in an inert dry solvent, e.g., acetone, butanone or
acetonitrile, at a temperature in the Tange of from about
: 50 to about 90°C.
20 The compounds of formula I wherein R1 is alkyl,
cycloalkyl, hydroxyalkyl, alkoxyalkyl or hydroxyalkoxy,
Y, R2 and R3 are as defined hereinbefore, and R4 is hydroxy-
alkyl can be prepared by transesterification of the
corresponding compound of formula I wherein R4 is alkane-
25 carbonyloxyalkyl. The transesterification is carried out by
treating the alkanecarbonyloxyalkyl compound with an
inorganic or organic base, e.g., potassium carbonate, sodium
bicarbonate or triethylamine, in an alcoholic solvent,
e.g., methyl or ethyl alcohol, at room temperature..
30 The compounds of formula I wherein R; is'alkyl,
cycloalkyl or hydroxyalkyl, Y, Rz and R3 are as defined
hereinbefore, and R4 is hydroxyalkyl, can' also be prepared by
ether cleavage of the corresponding compound of formula I
wherein R4 is alkoxyalkyl. The ether cléavage can be carried
35 out by treating the alkoxy compound with trimethylsilyl
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5 solid, mp. 46-48[err]C (nethanol). d)

3. 5-Di net hyl -4-[ 3-(3-net hvl i soxazol - 5-vl) propyl oxvl -

N- hvdr oxvbenzenecar boxi mi dam de. (V) A m xture of the product prepared
according to part (c) (18.4 g, 68.1 nmol), absolute ethanol (200 m),
mlled 1 0O potassium carbonate (46. 924, 0.340 nol ), and hydroxyl am ne
hydrochl oride (23.6 g, 0.340 nol) was Fefluxed for 18 hours. The hot _
m xture was filtered and the solids remaining washed with hot ethanol. The
conbi ned fi e a a de 19.4 g (93.9% of
the title c%‘%géngs@% ?QQG%%%%&&%&% %hchg\sm@éeo sufficient purity to
be used in bersinh @@t@ fore preparisgnthiee comspound yef Hformuda ¥rom et hanol to

3 T2 6" D e Ry ‘}E‘ o ??&%e{f 15 oigd. azol

3-yl ) phenoxyl propyl) heegompoung rf@mpula whergig, Ry & alkyl, (c2)3, R2

and R3 3 2, rk(onB ycleﬂi}’l} hy&Ek?hIﬂr#I éﬁkoﬁ §n& tb?ﬂhyag% dpaoggchfzggﬁég

t (d 4, 4
ml )(t3| gl@x&%gcé; 3261% 3 RS éieﬁaeélypgr é?’naadgent |l e refl ux.

Af ter addi t Rgnisvcisdonigshell ecar R %’iepé:ﬂedt ﬁFdinV\&& gbrespondingcool to room
t enperat ure, and d|| I obt vvere washed with

i t
water, ar cepRouad of Fortiuls T Frisyeiny SRR e%m Faetd G0,
15- 40% et hywithc alicafie metahdadides )e. gI,osq:dmm 4odﬁieg dfh@treacmmml e conpound as

| & 5t i e A e v

X hours 35 <coo

\‘
p ‘-.
%

% 4- br ono- 2, &I&ahlmdpiﬂﬂldb, @4g.) sedigo or p@awmlwqildeopzperan(mertyam de
(1 72 g, 1950@V % a&&tgbmﬂ%h{éffo% daQea}gé% was refluxed for 6

roomterrperature water 150 m), and
he compounds of f'ormula whereln R; is alkyl,

alkoxy, cycloalkyl or alkoxyalkyl, Y, Ry and R3 are as defined

15 hereinbefore, and R4 -is (4-methylphenyl)sulfonyloxymethyl, ;
are prepared from the corresponding compound of formula I :
wherein R4 is hydroxymethyl by reaction with (4-methyl-
phenyl)sulfonyl halide, where halide is bromide, chloride or
iodide, in the presence of an inorganic base, e.g., potassium

20 carbonate or sodium bicarbonate. The reaction takes place by

reacting the reactants in an inert solvent, e.g., methylene

chloride, chloroform or 1,2-dichloroethane, at about 20°C.

The compounds of formula I are sufficiently basic
to form stable acid-addition salts with strong acids and such
salts are within the purview of the 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. Appropriate acid-addition salts include
hydrochloride, hydrobromide, sulfate, acid sulfate, maleate,
citrate, tartrate, methanesulfonate, p-toluenesulfonate,” dodecyl
sulfate and cyclohexanesulfonate. The acid-addition salts are
prepared by conventional methods known in the art.

In the various processes described hereinabove for
the preparation of the compounds of the invention, it will be
appreciated that the reactions should be carried out for a time

L vy
Ao




n, vacuo,

10

15

20

25

30

35

3, 5- Di chl or df©@
. 69.5-70.5C ( :25 : i i16) aquebBPalddahiom
§ 3,5-dichl oroﬁ?aﬁi}g’%gbgn gm?ﬁuencélw i E)Atﬂk%g aﬁu bep L

§ (Vi) yiel #QUpops-organig. medium

W 7- filtered. The tan solids obtai ned were washed with water and retained.
he conbined filtrates were acidified (1N HOJ) and extracted with ethyl
cetate. The conbined organic extracts were dried (MgS( err]), concentrated
and purified by 5 flash chromatography (Silica CGel 60, 20% et hyl
cetate in hexanes) to give 1.03 g of.p4re title conpound as an off-white
solid, np 195-197[err]C. The tan solid was suspended in ethyl acetate with
a small amount of acetone, filtered, and concentrated in vacuo. 10 The

resi due obt asuffitivms toapiovidonge asieanpfidud: andtdhae ford aby HCA . The
aqueous phase wa§ extr?,cte Wi t& et }él gﬁeﬁate and theuc%?gl r}gd organic
. phases puri f TREGHHS HA578: BYRS otheqdime olydPe | BAaHC8. ¥44g “Cr8YE conbi ned
= yield) of pumpon idree ocampraifdctotd such as, e.g., tHhaatutd ofi thg conpounds were
. prepared by

Compound 2b ]
oxy] benz8ni twhich the Xjeastion3is24afified rdwd. (et her/- 20 hexanes) -

prepared from 3, 5-di f%;ﬁ-&f}fiﬁ%ﬂ%géﬁoﬁ%z%i flfé ifvédidn aRd the product

of Exanple 1b (VILI1); vy

ReaRIGRE G, Shieed ehihihal, Rbafet TRt reblrafie Bt ©

Frudated- Gk fgei byxpeeparing 13 (dihwpysolughop Banzonitrile (1X) np

éVII) an oduci of "Exanple | b
or topical or parentera

administration by intravenous or intramuscular injection, or
for intranasal or ophthalmic application; or are prepared in
tablet, capsule, or aqﬁeous suspension form with conventional
excipients for oral administration.

The structures of the compounds of the invention
were established by modes of synthesis and elementary
analysis, and by infrared, nuclear magnetic resonance and/or
mass spectra. )

The invention will now be described with reference to the
following examples but the scope is in no way to be limited
thereto.

Example 1
a) 3-(3-Methylisoxazol-S-yl)propyl alcohol.

3,5-Dimethylisoxazole (X) (220 g, 2.27 moles) in
2.2 1 tetrahydrofuran under nitrogen was cooled with stirring
to -75°C and 908 ml 2.5M n-butyllithium (2.27 moles) in
hexanes were added over 1 hour keeping the temperature at
or less than 65°C. The chilled solution was stirred for thirty
minutes after addition was complete and was then treated at
about -70°C with a solution of 112 g (2.54 moles) of ethylene
oxide in 390 ml tetrahydrofuran over a period of 1.5 hours,
keeping the temperature at about -65°C and stirred overnight.
The mixture at 8°C was quenched with continued cooling in an
8°C bath by adding 1.2 1 2.5M hydrochloric acid over a period
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¥ The fol |l owi ng conpounds were prepared by a procedure sinilar to that of

: Exanpl e 1d: Exanpl e Conmpound 2c 2C

- 3.5-Difluoro-4-[3-(3-nethylisoxazol -5-yl)-propyl- 5 -

oxy] - N- hydr oxvbenzenecar boxi mi dam de (V) np 122-124[err]C - prepared from
t he product of Exanple 2b (I1X); yields8&6% The crude product was purified
" by suspension in 10% ethanol in chloroform filtration, concentration in

> vacuo and 10 trituration of the resulting white solid in cold

. chl or of orm Di - fosk! kg opyl -

oxy] rl\l—h;/drc?z\?%enzer:ig%g? b&OJ)}-I& fﬁécpz E:@f”%?%kh@%f % {%e %@odggt of

- Exanpl e 3a @3RC, 1amgl was stirred quo 19 pinumse pThmmgaw agg wadt ai ned on
concentrati QBp Qxfatéd‘e fsh&&aﬁﬁﬂl af()(f“er}g?'éfy églsfdproce &g tfep next step.

The fol |l ow ng conpoun ? wer e prepar ure S|mlar to that of
Exanpl e | e: 2Y@ridlog of title compoundrge rown oil. The combined

> ({51 :z),ol[ 2353 P'ahhﬂ@lﬁ@“pha(sgstﬁfdrféﬁmm Qﬁtleivh Soaﬂgso Gve?éaexue'a?ted with esrl, Y =
(CH err] ){e?ﬂ?ﬁ ﬁyﬁ[ £t Er& yzﬁ g) P@ﬁr %he 2a§[méuled orngcR[ er (] =
CFlerr]], npxB8eR7pere] sordennaned o Wid s additionall 106 ghefptﬁﬂéuct of

Exanpl e 2c trifl oroacet I ¢ anhydride; yield 44.5%
5-{3-[2.6- %!%18?8‘14%? TPYALSomet hyl - 1. 2. 4- oxa-

«di azol - 3-y| ppifetdMetindisdtazdlnbiyiypieppiazchlwridd (VIII) [I; Rerr] =
| R e
b (V) and 1225 mdrmwgthilene anhipddcdwasyadddd 8t unl (2. 6 moles) of
: thionyl chloride over a period of 1 hour during which time the
temperature rose to 40°C to a gentle reflux. Heating at reflux
was continued for 3 hours, the reaction mixture was allowed to
stand overnight, and then heating at reflux was continued for
1 hour. The reaction mixture was added as a steady stream
to 3 kg of ice water with vigorous stirring, stirring was
continued for 1 hour and the aqueous phase was separated.
Water (1 1) was added to the organic phase followed by
161 g solid sodium bicarbonate in portions with vigorous
stirring. The organic phase was separated and concentrated
in vacuo to give a black oil which was purified by wiped-film
distillation to give 94 g of the title compound as a yellow oil,
bp 65°C/0.09 mm.
c) 3,5-Dimethyl-4-[3-(3-methylisoxazol- S-ylzpropzloxyl
benzonitrile. (IX)

A mixture of 3,5-dimethyl-4-hydroxybenzo-
nitrile (VII) (7.36 g, 50.0 mmol), dry N-methyl-
pyrrolidinone (100 ml), milled potassium carbonate
(13.8 g, 100 mmol), potassium iodide (0.84 g, 5.0 mmol), and
the product from part (b) (12.0 g, 75.0 mmol) was stirred at
60°C for 18 hours. After cooling to room temperature, the
mixture was partitioned between 200 ml water and
100 ml ethyl acetate. The aqueous layer was extracted twice
with 50 ml portions of ethyl acetate. The combined organic
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2. 6-di met hyl phenoxyl propyl) -3-nethylisoxazole [I; Rerr] = CHerr], Y =
(CHerr])[err], RR and R3 =2,6-(CH3)2, R4 = cyclopropyl], np 85-88[err]C

(et hanol) (white 5

5- [3-[4-(5-Cyclopropvl- 1.2.4-oxadiazol-3-vl)-

solid) - fromthe product of Exanple 1d

(V) and cycl opropanecar bonyl chloride;_yield 71.0% 5

5-{3-[ 2. 6- Di net hvl -'4- ( 5- met hoxynet hyl = =2 ~. 2. 4- oxadi azol

- 3-vl) phenoxvl pr opyl

} -3-nmethyl- isoxazole [I; R[err] = CHerr], Y= (CHerr])[err], 10

R2 and R3 = 2, 6-(CH3) 2, R4 CH err] OCH[err]] np 63-64C ( ther/hexane)
(white soli d?xﬂaq’tﬁoﬁﬁeﬁ\e"’ﬁ%c‘!’“bf wagerpbrney drigd a(ﬁgggr:@#ﬁo d
chl ori de;

di azol - 3-

Abcet yl
yi ebsicefferattd $n vacuodtd prov1de 18.3 g, of a yellow oil

o 2ob oot B e S5O, B i o35, acotpts i1 hexanes) ) v -

(et hanolg)

(CH err]) [ erplovid®d ar2i7 RB (9421 %) (6Fpue ﬁ{lerdsdmggﬁiraﬁis anwiife 80. 5C

acetyl
3-[2.6- D| metdivB; Bnethmdx#e Bnmle{hvﬁséxazel 5 vl loxv -

di azol - 3-yl )h { ; iz
(CH2)3, R2 .- R IR *‘f =0

anple 1d (V) and fluoro-

Ioré%géée sol HQAIQSGQ ?rfshlhe jroduct of

ol R[err] CHerr], Y =
rr]CH er]CH[err]] np

105-106[ err] C (et hyI a%emamvre ofxtheepradudtt prepared) accarding tthe product of

25

Exanpl e

) RO ===

3-y|)ph
CHerr],

15

20

25
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B T
oxﬂ%ﬁiﬁél}ﬂﬂ C@'h@i#f?l (4 >9a£@I e. 3[410al!'ﬂ@i§“er31't¢f hY%@éB’gﬁfQH‘e Rerr] =
Y hyldebtisloride) (23.6] g, R%.3300n{3d1) =wés Greflehizd2 foF?4 8 Hodrs.

The hot mixture was filtered and the solids remaining washed
with hot ethanol. The combined filtrates were concentrated
in vacuo to provide 19.4 g (93.9%) of the title compound as a
white powder which was of sufficient purity to be used in

subsequent steps. A sample was recrystallized from ethanol to
give a white sohd m.p. 129- 130 5°C.

3-vDphenoxylpropvl}-3-methvlisoxazole [I; R; = CHs,
Y = (CHz)3, R2 and R3 = 2,6-(CH3)2, R4 = CF3].

To a solution of the product from part (d)
(4.38 g, 144 mmol) in 8.0 ml dry pyridine was added
4.07 ml (28.8 mmol) trifluoroacetic anhydride at a rate to
maintain a gentle reflux. After addition was complete, the
mixture was allowed to cool to room temperature, and diluted
with water. The solids obtained were washed with véate_r,
dried in vacuo, and purified by chromatography (Silica Gel 60,
15-40% ethyl acetate in hexanes), to give 4.76 g of pure title
compound as a white solid, m.p. 61-62°C.
Example 2
a) 3,.5-Difluoro-4-hydroxvbenzonitrile. (VII)

A mixture of 4-bromo-2,6-difluorophenol (VI)
(4.00 g, 19.0 mmol), copper (I) cyanide (1.72.g, 19.0 mmol),
and dimethylformamide (40 ml) was refluxed for 6 hours,
cooled to room temperature, diluted with water (150 ml), and




! (1.52 g,
(1.05 m,

Fl orisil,

pr epar ed

W12 4-0
SCH err],

. 10.0 nmmol ),
11 mmol) was added dropw se a sol ution of ethyl

-30- 1 hour,

e ab———ary O—————
T

@ 7o a chilled (0C) suspension of the product from Exanple 1d (V) (3.65% g,
dry acetone (30 m) and finely divided potassi um carbonate
chl or of or mat e

35 11.0 mmol ) in acetone (5.5 m). After stirring at 0OC for

ABffrered COHEN

O acyl derivatiVve as an

the reaction mxture was,

Se¢giluted with water (100 m) and
extracted with nmethylene chloride (3x25 nm). The conbi ned organic extracts
were washed with brine, dried (MgS®™), filtered through a short col um of

, T sl oBEPA" WP sty AL ok o' ©
120- 130% er rigamd 45T roombined filtrates hwere tdcididtedp GiNd HCI)3and, 75.4%, np
194- 195 err r

by SR AL etV BRSPS oS o SRt e

Y = (CH2

# Conpound 9 were dried 3(MgS€4)i mencentrated inwacua.aand rpudfigd bEt hyl -
di - o0y | i ¥
xadi aen g@g@aﬁnyl ifRY %%aonrgagé% g@g@%&% lin Rlerr]

b, . : ' R ten .
BCH er r ] ccodrxanes] tongiver 1783 & ofcpue nitle rowmprund @&hﬁ{leogfo?"%at)e - fromthe

#product of EadPhep

Iby.Y97end acet oxyacetyl chloride; yield 71.3%

B product s Tpurd ot DY SR SIE SRR (B | Ree o

B5% et hyl

8 3-[ 4- (5- Chd onmaibtambunt dfdacetaleafilterddyland 2oficertmatedy inhermol propyl }-

acetate in

and 1IN HC

1. The aqueous phase was extracted with ethyl

The

_ m;tCIh}/ iOSnng;%g '7%6&4%%3%5 (g%g’ ,’[gglgﬁﬁr%éz 2b36tw|§%naréghﬁ3 a:ce%ar%' (GB)2, R

15

| B

B%:

acetate and
provide an
compound.

the combined organic phases purified as above to
additional 0.43 g (49% combined yield) of pure title

The following compounds were prepared by a

procedure similar to that of Example 1(c):

. Example

2b

3a

Compound
3.5-Difluoro-4-[3-(3-methvlisoxazol-S-vpropvl-

oxvlbenzonitrile, (IX) mp 23-24.5°C (ether/-
hexanes) - prepared from 3,5-difluoro-4-hydroxy-

benzonitrile (VII) and the product of Example 1b
(VILL); yield 49.1%. '
3.5-Dichloro-4-[3-(3-methvlisoxazol-5-vl)propvi-
oxylbenzonitrile (IX) mp 69.5-70.5°C (methanol)
(white solid) - prepared from 3,5-dichloro-4-
hydroxybenzonitrile (VII) and the product of
Example 1b (VIO); yield 80.7%.

3
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F 25 fromthe product of Exanple 1d (V) and chloro- acetyl
chloride. The crude product was purified by chromatography (Silica Gel 60,
20% et hyl acetate in hexanes); yield 76.2% 11 = 5- f
3-[2.6-Di nmet hyl -4-(5-(1 -nethyl carbonyl oxy- 3 0 ethyl)- 1.2
. 4- oxadi azol - 3-yl ) phenoxyl propyl } --2ZB+ret hyli soxazole [I; Rerr] = CH3, Y
= (CH2)3, R and R3 = 2,6-(CH3)2, R4 = CH(CH3) OCOCH3], np 77-77.5C (white
solid) - fromthe product of Exanple 1d (V) and 2-acet oxypropi onyl
chl ori de; The fpllomdng4c oundsBsberEXpmplanedeji-i

3-[2.6-Di - oxadi azol -

3-yl ) -phenoxyl propyl)-3- h err] = CHerr], Y =
[ ”?f@?éd e Rt o Y ﬁéézm

(C!—I[err])[w and R3 = 2 ggmn_gm—cc:[err]] 5

Trichl ggoacetipg aci d3(2 J4P. 1A

1d (V) (10.6 g, 34.87Tm - sol ution

was obt-ai ned. Trichl &2 ) was added in

three equal portions {{;mz} f ddition of the
first portion. The Intur Qma‘%eat an aggléitﬂhleglr-llgl ﬁ‘%‘g&at fl94[ err]C. The
cool ed mixture was d ll KL%t xield @6 %xt ke £qudg (roduely Wascet at e

(3x25 m). The conbi pﬁﬁfﬁﬂggyl SusHEasRh R" 209 tRandt Gh saturated sodium '
bi car bonat e, bri ne, dﬁjal;d MpSA.err and concentrated in vacyo to 15 give

10.1 g of orange oil® &0 glé‘ﬁ‘lﬁ{f)n( SFPRcentEationoln ¥acro and ch orj de)

: prOV| ddd 6.94 g of yuitucarien |ofvthe hresakimmg ywehie | solédl ir eoldret hanol to give

§ 5.03 g of pure t'tlecﬁﬂTB?HHﬂ as white needl es,

3b 3.5-Dichloro-4-[3-(3-methylisoxazol-5-yDpropyl-
oxy]-N-hvdroxvbenzenecarboximidamide (V.
prepared from the product of Example 3a (IX)

15 (0.5 g). The product (0.78 g), obtained on

concentration of the filtrates as an oily solid, was

used in the next step.

ygt of Exanpl e

The following compounds were prepared by a
20 procedure similar to that of Example le:
Example Compound

2d  5-{3:[2.6-Difluoro-4-(5-trifluoromethyl-1,2.4-o0xa-

diazol-3-yl)phenoxyvlpropyl}-3-methyvlisoxazole

4 {I; Ry = CH3, Y = (CHa)3, Rz and R3 = 2,6-(F)2,
_-__ 25 R4 = CF3], mp 36-37°C (hexanes) (white solid) -
e from the product of Example 2¢ (V) and
- trifluoroacetic anhydride; yield 44.5%.
3c 5-{3-{2.6-Dichloro-4-( 5-triﬂu’oromethyl-l ,2.4-oxa-
3 diazol-3-yl)phenoxylpropyl}-3-methylisoxazole
30 [§; Ry = CH;3, Y = (CH2)3, Rz and R3 = 2,6-(CD)a,
R4 = CF3], mp 65-67°C (hexanes) (white solid) -
from the product of Example 3b (V) and
trifluoroacetic anhydride; yield 80.5%.




~ .
48 77-77.5[err]C. 20 Exanple 13
- { 3-[4- (5-Di chl oronet hyl -1. 2. 4- oxadi azol -3-yl )-2. 6-di -
-thyI phenoxyl propyl }-3-net hyl i soxazole [I; Rerr] = CH3, Y =
i{CH err])[err], R2 and R3 = 2,6-(CH3)2, R4 = CHC [err]]. Dichloroacetic
am d (1.24 nl, 15.0 mmol) was added 2529to the product of Exanple 1d (V)
;(1 14 g, 3. 76 nmol ) and heated at 85[err]C until a solution was obtai ned.
EDi chl oroacetic anhydride (1.14 nl, 7.52 nmmol) was added dropw se rapidly
®and stirred at 85[err] §-{ = pscri bed for
anple 12 provided 1.
chr omat ogr aphy (Silicass 50 ek 2t €give 1.37 g
{91.3% of pure title gpmg&unﬂ{ (@ﬂg) @mngl..zl\ﬁ.l(migs)g,l i di fied upon
5t andi ng, np 52-3[err] (etha Sge ? hi
% (3-[4-(5-Difluoromet |-132° o(ge arPé’thfW te

@ henoxvl propyl ] - 3- net t‘gdhdéoxeftodnetlﬁé pr&ﬂactr ]of Eﬁiﬁplé( H ((UI)JZQde Rlerr] and

: felrtrjl)r;age?l ggg[c?{jr](%é)%@ﬁ ﬂg%'% %ﬁﬁbg"%‘%eﬁ?lg I 4 (-25C) solution

@f N, N -carbony} di i m d2Ad-¢2(@-Bimegthyl-¢-fifnr ymetha ahydrofuran (5.0
& ). After 5 m nutes, IQe4r i Bg_f% Sy Q.Daﬂgeg re?HW se rapidly
Mo a solution of the ary tetranydro- 1 0 furan

. 20 m). The nixture véexazele [KeR1 ForH3, Yo&r&HDol ed, diluted with water,
4nd extygcted with etipl ag@ﬁfi. 63(@{3)3'%(:0@1.)@@}@ g | 63/833EeSs vere

@ashed with water, brin oncen ated in.vacuo to
qive 0.78 g of a paI e ( 9§W’8Wx§BF§ g@“’%ﬁ?oﬂ% g?ﬂm( §P?|E¥S’d@§'F 8h, 30%
. hyl Example 1d (V) and methoxyacetyl chloride;

vield 76.1%.

6 5-{3-[2.6-Dimethvl-4-(5-fluoromethyl-1.2 . 4-o0xa-
15 diazol-3-yl)phenoxv]propyl}-3-methylisoxazole
[; Ry = CH3, Y = (CH)3, Rz and R3 = 2,6-(CH3)2,
R4 = CHpF], mp 80-80.5°C (methanol) (white solid) -
from the product of Example 1d (V) and fluoro-
acetyl chloride; yield 45.6%.

20 7 3-{3-[2.6-Dimethyl-4-(5-ethoxycarbonyl-1.2.4-0xa
diazol-3-yl)phenoxv]propyl}-3-methylisoxazole

{; R1 = CH3, Y = (CHz)3, R2 and R3 = 2,6-(CH3)y,
R4 = CO2CH2CH3), mp 105-106°C (ethyl acetate/-
hexane) (white solid) - from the product of

25 Example 1d (V) and ethyl oxalyl chloride;
yield 67.8%. '

-yllghenoxg |propyl}-3- methyhsoxazole [tautomer of I where
30 = CHj3, Y = (CHy)3, Rz and R3 = 2,6-(CH3)3, R4 = OH]. -
To a chilled (0°C) suspension of the product from
Example 1d (V) (3.03 g, 10.0 mmol), dry acetone (30 ml) and
finely divided potassium carbonate (1.52 g, 11 mmol) was .
added dropwise a solution of ethyl chloroformate (1.05 mli,
35 11.0 mmol) in acetone (5.5 ml). After stirring at 0°C for




F 15 acetate in hexanes) provided 0.55 g of pure title conpound as a pale
£ yellow oil which solidified upon standing, np 70.5-71[err] C (nethanol). .
g Exanple 15 5- [ 3-[4-(5-1m no-4.5-di hydro- 1 .2.4-oxadi azol -3-vl)-2.6-di-
£ 20 net hvl phenoxyl propyl | - 3- nethvllsgggzole [tautoner of I where Rl =
® CHerr], Y= (CH2)3, Rerr] and R3 (CH3)2, R4 = NH err]]. Cyanogen
- bromde (1.17 g, 11.0 mml) was added in portlons to a mxture of the

#® product of rbonate 25
& (1.10 g, 171. e5hje %%énzqueégge j‘?%san g %p@%ﬁtgr 1t5}h?nﬁnut es, the
¥ thick yell candsmmmdmmsmthylem w:hidrndm(éﬂdénmlfh | tER®d. The yel | ow

d lid obt t$ 45, 19 f
Barle t?t I ? co ound g&ﬂé ‘@F?%V%womé;eafwaﬁ{éaerw&%ﬁkﬂﬁ ldlggdgé(anpl e/() 18
& 5-{3-[2.6-6Ms ng 4ﬁ steﬁleﬂueughla Shoro %8 grisil, an

Eé‘e”OQYSRgr Wd&nﬁ‘a@@d hifl kBeuBZ e Coivle thE Qrile —irtetmédiate \o:aw][ erE)r( DI Ier r ]12
(1 )a?627 r’rdienl"arié'em?)ﬁl fmv\ﬁgf'ﬂﬁd s?’dgawﬁ’l“ég Ndad pﬂ@ﬂai&g{‘?guqﬁ i gn of arsrgd?um
4§ et hoxi de llQO?TEB@‘P(DOfor( 455ndigutesakeniives thié winlé nicdmpbun@dt hanol ) in dry
4018 50 PR & S 4 ?ﬁﬁ*’%%aﬁw&m I A et o Tand €
Wextracted with et hyI Tieetfallowifly) cofipoundsbimeeel preparéd bxtaacts were
o ) e, 0.6 LM 05,5 102 B T
‘®ith 2% meBxamplé Compound
9 5-{3-[2.6-Dimethvl-4-(5-methylcarbonyloxy-
methyl-1.2 4-oxadiazol-3-yDphenoxylpropyli-
% 3-methylisoxazole {I; R; = CH3, Y = (CH2)3,
$ s R and R3 = 2,6-(CH3)2, R4 = CH20COCH3],
mp 71-73°C (ether/hexanes) (white solid) - from
the product of Example 1d (V) ‘and acetoxyacetyl
chloride; yield 71.3%. The crude product was
purified by chromatography (Silica Gel 60,
£ 20 35% ethyl acetate in hexanes).
- 10 5-{3-[4-(5-Chloromethvl-1.2.4-oxadiazol-3-y1)-
2.6-dimethylphenoxvlpropyl}-3-methylisoxazole

[, R1 =CHjs, Y = (CH)3, Rz and R3 = 2,6-(CH3)2,

R4 = CH2Cl], mp 75-76°C (methanol) (white solid) -
from the product of Example 1d (V) and chloro-
acetyl chloride. The crude product was purified by
chromatography (Silica Gel 60, 20% ethyl acetate in
hexanes); yield 76.2%.

11 5-{3-[2.6-Dimethyl-4-(5-(1-methylcarbonyloxy-
ethyl)-1.2 4-oxadiazol-3-yl)phenoxylpropyll}-

3-methylisoxazole [I; R; = CH3, Y = (CHz)s,
" Rz and R3 = 2,6-(CH3)2, Re = CH(CH3)OCOCH3],
mp 77-77.5°C (white solid) - from the product of
- Example 1d (V) and 2_-aceto'xypr6piony1 chloride;
yield 64.6%.




s 1 5 nethylene chloride followed by 5% ethyl acetate in nethylene chlorlde)
to give pure title conpound (308 ng) as a colorless oil which crystallized '
frommethanol, np 64.5-65.5[err]C (white solid). Exanple 17 20 5-{
3-[2.6-Di nethvl-4-(5-ethoxv- 1 .2.4-oxadi azol -3-yl)-
phenoxvl propvl | - 3-net hyl i soxazole [[; Rerr] = CH3, Y = (CH2)3, R2 and R3 =
2,6-(CH3)2, R4 = OCH2CH3]. Follow n lrhe procedure of Exanple 16 but using
sodi um et hoxi de in ethanol in place of sodium nethoxide in 25 nethanol

t here was obtailneg fromthe product of Exanple 12 (1) (905 ng, 2.10 mmol) a

crude rest g) whi ch was purified by chromatography (Silica Gel 60,
2% et hyl : RN 0399 of pure title
,conpound -34- Exanpl e 18 _

AELI80 832025 . Zﬂ -

cé:_ftzol 3- y#g(@g}? YR WRI3}-52@€C b, azccﬂ: ]I t aut oner g?al \/\A[were]R[grrRl1 =

er = er err =
NHCHS]g The product'i-’}}}’.i'%fﬁ%‘fﬁtgQCI @3((1%% léb %?ﬁn#?ﬁj) %\*/gébadded to 5 m

40% aqueotcs thetprpdact of Exmd:laatlﬁﬂv) f@0ngarg, d34.83nimol)) andd the nixture was .

10 w th edE8 a8 Phtl G Bl Sl et HUSEREY) °" 11 Conpi med organic |

& 4n
ext ract s Weichlomaatesyl vahlbnd/at €t4.5bnilneh9.6r mmo)My@®4 pdded Boncentrated in

EoF g, TSt S TR, Aol sl rbsed it gt oy, (S
10 addition of the first portion. The mixture was heated an
additional hour at 94°C. The cooled mixture was diluted with
water and extracted with ethyl acetate (3x25 ml). The
combined organic phases were washed with saturated sodium
bicarbonate, brine, dried (MgSO4) and concentrated in vacuo to
15 give 10.1 g of orange oil. Chromatography (Silica Gel 60,
methylene chloride) provided 6.94 g of yellow oil which was
crystallized from methanol to give 5.03 g of pure title
compound as white needles,
mp 77-77.5°C.
20 Example 13

5-{3-[4-(5- chhloromethyl 1,2 4-oxadiazol-3-v1)-2.6-di-

methylphenox 1 3—methvhsoxazol [I; Ry = CHs,
Y = (CHy)3, Ra and R3 = 2,6-(CH3)2, R4 = CHCly].

Dichloroacetic acid (1.24 ml, 15.0 mmol) was added
to the product of Example 1d (V) (1.14 g, 3.76 mmol) and
heated at 85°C until a solution was obtained. Dichloroacetic
anhydride (1.14 ml, 7.52 mmol) was added dropwise rapidly
and stirred at 85°C for an additional hour. Work-up as
described for Example 12 provided 1.51 g of yellow-brown oil
which was purified by chromatography (Silica Gel 60, 25%
ethyl acetate in hexanes) to give 1.37 g (91.3%) of pure title
compound as a pale yellow oil which solidified upon standing,
mp 52-3°C (ethanol).

—
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25

©0% et hyl acetate in hexanes) to give:30
Piund as a yel low solid, np 126.5-127[er A
[ 2. 6- Di net hyl - 4- (5-di met hvl ami no- 1 . 2. 4- O%
henoxyl propyl ] - 3- net hvl i soxazol €38L; Rlerr]
r])ferr], Rz and R3 = 2,6-(CH) 2, R4 = N(CH3) 2]. “OW'

ure of Exarrpl e 18 but using 40% aqueous di net hyl am e in p

us et hgghe [kNg4and reduci ng the reactlon time to 15-30 m nutes,
was obE atgiic h y N

) a crud 1BOTQMCHH PRy

60, 50% Ww&mm @&3847%- 6€H(2QI3’e ti t | e

- el 24[err] C (ethanol). Exanple 20 30
3. 5-Di net f?i e%m@%)zbggxy)%ﬁ onitrile, (XI°I5 FoIIo g t he

cedur & of Exarrpl e JDxﬁmroaseug acid7(Qy
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-
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(Silica

- di et hy| % Ogézfur% SW'N oﬁ?hﬁkhidﬂﬂoﬂ'@ (0. 80
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combined organic phases were washed with water brine,
dried (MgSOg4), and concentrated in vacuo to give 0.78 g of 2
pale yellow solid. Chromatography (Silica Gel 60, 30% ethyl
acetate in hexanes) provided 0.55 g of pure title compound as
a pale yellow oil which solidified upon standing, mp 70.5-71°C
(methanol).
Example 15
5.{3-[4-(5-Imino-4.5-dihydro-1.2.4-oxadiazol-3-y1}-2.6-di-
methvlphenoxylgropyl[-3~methv1isoxazole [tautomer of I
where R; = CH3, Y = (CH2)3, Rz and R3 = 2,6-(CH3)2, Re = NH3].
Cyanogen bromide (1.17 g, 11.0 mmol) was added
in portions to a mixture of the product of Example 1d (V)
(3.03 g, 10.0 mmol) and potassium bicarbonate
(1.10 g, 11.0 mmol) in 50% aqueous ethanol (8.0 ml). After
15 minutes, the thick yellow suspension was diluted with
water and filtered. The yellow solid obtained was washed
with water and ether to give 1.48 g (45.1%) of pure title
compound as a yellow powder, mp 175-183°C.




¥ 3- [3 5-Di met hyl - 4- 3-et hi nvl propoxy) phenvl | -5-trifluoro- 10
hyI .2.4-oxadi azole.(111) Followi ng the procedure of Exanple |le and
5 ng 7. 40 g (30.0 mml) of the product of part (b), 9.0 ml dry pyridine
id 8.50 nl trifluoroacetic anhydride.3%ere was obtained pure title
Bnpound (6.42 g, 65.9% as a pale yellow 1 5 oil which crystallized from
sg hanol to give the title conpound as a white solid, np 45.5-48[err]C

socedure | Ex&ggga¥6procedure for preparing the corrpounds of Exanpl es 21.
b 03 28a | ow 20 To 3, sol uf, |og 0

hl or osuccdni --e.-' 0“2 ety edrmet hyl f or mam de

N et hy | 0o loR0501 LA lidBiaBle TR, NOSH,ar’ﬁﬂ S(CEnps of

i di ne wa @ﬁiﬁg oxme (1.8-2.5 equivalents) in

sane solﬁéﬁpd(%ﬁ & ’ gér‘ oxime). The internal

j§eper at yre was nai nt arl‘ﬂ@%réﬁuaﬁoﬁOExmple d2251)e(62tmgter bath. After 1
Bur  at roo ure ol.utiaon t&g nyl conpound

Formul a | | Ini 43%?# eéeaeﬁl ©Ohéd fﬁ'%hbﬂepégme sooﬁﬁ?ﬁ(%f 80 nl per mmol.

e et hi nyl wimiﬁurtﬁkthmdaddednefﬂaﬁol;dl 5 cequivalents x sodiimaid heated to

90C and ut| rl &f [ ghks) in the

e sol vent (’51 86’ r&n&ﬁg%’%lfwas aédd@égdﬁ%g%sagﬁiover 45-90

ut es. Aftmu.xtameawlst smmld laburoem 8smperasnrg for xPHABGRs cool ed to

m t$ LAhL e grogt Rhiathie W Eifl}]utéé %ith owhfeachad wiktiacmidy| acetate

: wer e washed wi qu err],
er bri nertbr cthyl( W%Kﬁ}i)or m'ﬁ[ spfr}bs@e r?ﬂ%ané?]oem?gﬁn ed in
uo. The Cgbdfed WHHCWANES BHALS Idﬂkdomgso@tmdaodme(rﬁrateda Gel 60,
in vacuo. The crude residue (0.64 g) was purified by
chromatography (Silica Gel 60, first with 2% methanol in

15 methylene chloride followed by 5% ethyl acetate in methylene
chloride) to give pure title compound (308 mg) as a colorless
oil which crystallized from methanol, mp 64.5-65.5°C
(white solid).

Example 17

20
phenoxvlpropvl} 3-methv11soxazole [L; R; = CH3, Y = (CH2)3,
Rs and R3 = 2,6-(CHz)2, R4 = OCH,CH3].
Following the procedure of Example 16 but using
sodium ethoxide in ethanol in place of sodium methoxide in
25 methanol there was obtained from the product of
Example 12 (I) (905 mg, 2.10 mmol) a crude residue (0.82 g)
which was purified by chromatography (Silica Gel 60, 2% ethyl
acetate in methylene chloride) to give 0.52 g (69%) of pure
title compound as a yellow solid, mp 70-72.5°C (ethanol).
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¥ 15-40% et hyl acetate in hexanes). 5 The foll ow ng conpounds
were prepared by Procedure 1. Exanple Conmpound 21
5-{3-[2.6-Di nethvl -4-(5-trifluoronmethvli- 1

. 2. 4- oxadi azol - 3- vl ) phenoxyl propyl } - 3-,(Jret hoxy- 10

met hyl )i soxazole [I; Rerr] = CHerr]" err], Y= (CH2)3, Rerr] and
Rerr] =2,6-(CHerr])[err], Rerr] = CF[err]], colorless oil (yield 70.1%

- fromthe d fo Exanmpl e 20c (I11) (2.00 g, 6.17 mmol ) and
met hoxyacetmgejéq me (1.10 g, 12.3 mmol ). 15 22 5-{
3-[2. 6-Di metﬁﬂlé Q,(ssnlméthgw@m_dthvlimﬁadl- Sadilevdto-3. 2| Xyl propyl

}-3- (et hoxv- I I T err er CH e

;,-:,:.{(CH[err] )[edl M %& 59%}" rr ﬂ_| { @[(q#e hanol)

§ (white powdahere yRe = Cis, 3= (CH:gIgl;leOand R3 = 26—(CH3Dﬂe product of Exanple
g 20c (1114 (:R‘PDW ]17 mmol ) and 2- et hoxyacet al dehyde oxinme (1.27 g, 12.3
& ol ). 23 "f ropyl 5-{3-[2.6-dinethvl-4-(5-trifluoro- nethyl-

..1 2. 4- oxadi azol - 3-yl) er'ilt)wl}lpt (qu ample 12 (I) (1.00 g,iZ3Ramuhel)[|; R[err]
63C)5/C|6(§Er ?gwr?asmgfi&ed Vi g(ra nl)e(La1 '{%%l el gle@%_ ?r% |c‘)1§oduc?:gr2 ™
:Exarrpl e ZOC% thb\?g vﬁ;)mfeyﬁ’%mt@p‘ydcat b@eah dehyde oxi ne

30temﬁ)erature for 15'8 fbdﬁﬁ‘@') ‘The reddtior- ﬂLE‘ﬁfﬁ!a%agﬁ'}'ﬂ?ﬁ«?e oxi me
2t A soJ utjon of hydroxy ne rochl ori de
water an e tracted with ethyl acetate

combined organic extracts were washed w1th water, bnne,
dried (MgSO4) and concentrated in vacno. The crude residue
(0.54 g) was purified by chromatography (Silica Gel 60, first
with 2% methanol in methylene chloride and then' with

50% ethyl acetate in hexanes) to give 300 mg (37.5%) of pure
title compound as a yellow solid, mp 126.5-127°C (ethanol).

Examgle 19

vl)phenoxylgrogvl[ 3-methvlisoxazole [I R; = CH3,

Y = (CHy)3, R and R3 = 2,6-(CH3)2, Rg = N(CH3)2].

Following the procedure of Example 18 but using
40% aqueous dimethylamine in place of 40% aqueous methyl-
amine and reducing the reaction time to 15-30 minutes, there
was obtained from the product of Example 12 (I)
(0.97 g, 2.2 mmol) a crude residue (0.75 g) which was purified
by chromatography (Silica Gel 60, 50% ethyl acetate/hexanes)
to give 0.70 g (84%) of pure title compound as a pale yellow
solid, mp 123-124°C (ethanol).

Example 20

a) 3,5-Dimethyl-4-(3-ethinylpropoxy)benzonitrile. (XII)

Following the procedure of Example lc and using
14.7 g (100 mmol) 3,5-dimethyl-4-hydroxybenzonitrile (VII)
and substituting S-chloro-1-pentyne (XI) (12.7 ml 120 mmol)
for the product of Example 1b (VIII), there was obtained a
red-brown oil which was purified by chromatography




.8 g, 0.270 nol), ethanol (25 m), water (40 m) and o
1,1, 2-triethoxyet hane was warnmed at 45[err]C for 30 m nutes, 5_
roomtenperature, and extracted with ether (3x). The conbi ned or?”;
phases were dried (MySJ err]), concentrated in vacuo, and filter@&éezth
a small plug of cotton to give 10.1 g of title conpound as a pal e yell ow
oil which was used as is. 1 0 Exanple 24
5-Cyclopropyl-3-[3.5-dinethvl-4-(3-§%hinylpropoxy)phenyl]- 1
. 2. 4-oxadi azole. (111) Follow ng the“procedure of Exanple |le and using 5.00

g (20.3 mml) of the product of Exanple 20b (XIIl), 15 75 m dry pyridine
Iopropyl- carbonyl chlori,de there was obtained

and 2.77 ni(30.
pure titl ésé&?pmd gthyéaacmteam zb%éa%)yt%cﬂlﬁff‘l B §itle whi ch

solidifi eéoﬁipo%hanfﬁlnﬂ g, 20 Procedure 2 -
gener al pg? =o r -Ies 25, 26 and 27
bel ow To EREAREES £8€dehyde oxi me

(2.5 eqU| dﬂﬂﬁm 1d;ﬁnm (H[ thyI- forrram de (DMF) (15 m) was added in 1'
Phe pobduct 1 rom SxERBPRIE zﬂm%%néfzﬁ?w%ﬁ 028 B8 w5 ol o heated
to 80C. Al3d lgtl(ﬁhOOimhol)ebfl)thean uc?. ﬁonqq:aml(e)qttberenwdsy DVMF (5 m) was
added oL OBl R Y58 e TP 18 91 40 3000 F Ve mdcL ) onal 18
t he pure whichicwvas sufﬁ&eﬁtly phee fforlm A1y ananhcssepvere prepared by

~ ¢) 3-[3.5-Dimethyl-4-(3-ethinylpropoxy)phenyl]-S-trifluoro-

10 methyl-1.2.4-oxadiazole.(III)
Following the procedure of Example le and using

7.40 g (30.0 mmol) of the product of part (b), 9.0 ml dry
pyridine and 8.50 ml trifluoroacetic anhydride there was
obtained pure title compound (6.42 g, 65.9%) as a pale yellow
oil which crystallized from methanol to give the title
compound as a white solid, mp 45.5-48°C.

Procedure 1 - General procedure for preparing the compounds
of Examples 21, 22, 23 28a and 29a below

To a solution of N-chlorosuccinimide (NCS,
1.8-2.5 equivalents) in dry N,N-dimethylformamide or
N-methylpyrrolidinone (1.6-3.0 ml per mmol NCS) and
1-2 drops of pyridine was added dropwise a solution of oxime
(1.8-2.5 equivalents) in the same solvent (0.40-0.80 ml per
mmol oxime). The internal temperature was maintained at
25-30°C with a 25°C water bath. After 1 hour at room
temperature, a solution of the appropriate ethinyl compound
(formula . III or XII) (1 equivalent) in the same solvent
(0.80 ml per mmol the ethinyl compound) was added. The
reaction mixture was heated to 85-90°C and a solution- of
triethylamine (TEA, 1.8-2.5 equivalents) in the same solvent
(0.80-1.6 ml per mmol TEA) was added dropwise over
45-90 minutes. After an additional hour at 85-90°C, the
mixture was cooled to room temperature, diluted with water,
and extracted with ethyl acetate (3x). The combined organic
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Procedure 2: Exanple Conpound 25
5-{3-[5-(Cycl opropyl -1. 2. 4- oxadi azol -3-yl)- 5
2, 6- di met hyl phenoxy] propyl) 3-ethylisoxazole [I; Rerr] = CHCH3, Y =

(CHZ)3 R2 and R3 = 2,6-(CH3)2, R4 = cyclopropyl] colorless oil - fromthe
product of Exanple 24 (I'11) and propional dehyde oxine; yield 67% 10 26

5-{3-[5-(Cycl opropyl -1. 2. 4- oxadi azal3@-yl ) - 2. 6-di - net hyl phenoxyl propyl

}-3-(met hoxynethyl )- isoxazole [I; Rerr]--= CHerr]OCHerr], Y =(CH)3, R2

and R3 = 2,6-(CH3)2, Rerr] = cyclopropyl] np 44-45[err] C (et hanol)
(white solpihses weRiNwidhedSwith 10%_KHS 1 O‘Mﬁér obrifr¥adpied 24 (111) and

nmet hoxy- a t eh yi el from cogbi nation of two runs) .

27 ST o WasST s Comccanipiriin acbe o HHepSday

met hyi phe )dhﬁf owd p)unﬁ?ed: Qﬂir@ﬁ)ﬂtbs@?g?owl]lﬁ:aogeé[ 60, | 2[ g : ((F;[E; ' }
Rerr] = err] an err] = 2,6- :

rrp 59-60C ]{i'rép% F¥'¥1 (%ﬁﬁtg %%%H%Mes rom.the product of Exanple 24 (II1)

and cy§l opropyl car b@rl dolipsidngxic §o,umdbdv@®e4ptepﬁe&xhyrpl e 28 a)

3. 5-Di net (3-ethyli soxazol yl') propyl oxyl benzo- nitrile. (1X).
Fol | owi ngqﬁpggg{ﬁﬁer ef)l above but omtting the pyridine and using

pr opi onal detamplexi ne (8.6 g, Coipound) 30° and the product of Exanple 20a
(XI1)(10.1 92%47 0 5112? th P@ggﬁi‘,@ §35nﬁ"ijﬂ%o?8rrget(h%§ 7% of pure title

conmpound, np~53.5-5& :
1,2.4-oxadiazol-3-vl)phenoxylpropyll-3-(methoxy-
10 methvl)isoxazole [I; R; = CH;OCH3, Y = (CH3)3,

Rs and R3 = 2,6-(CH3),, R4 = CF3], colorless oil
(vield 70.1%) - from the product of Example 20c
(II) (2.00 g, 6.17 mmol) and methoxyacetaldehyde
oxime (1.10 g, 12.3 mmol).
15 22 5-{3-[2.6-Dimethyl-4-(5-trifluoromethyl-
1.2.4-oxadiazol-3-vl)phenoxy]lpropyl}-3-(ethoxy-
.methyl)isoxazole [I; R; = CH;OCH,>CH3, Y = (CH2)s,
Rj and R3 = 2,6-(CH3)3, R4 = CF3], mp 24-25°C
(methanol) (white powder) (yield 35.3%) - from
20 the product of Example 20c (III) (2.00 g,
6.17 mmol) and 2-ethoxyacetaldehyde oxime
(1.27 g, 12.3 mmol).
23 3-Cvclopropyl-5-{3-[2.6-dimethyl-4-(5-trifluoro-
methyl-1.2.4-oxadiazol-3-yl}phenoxylpropyl}-
25 isoxazole [I; Ry = cyclopropyl, Y = (CH3)s,
' R2 and R3 = 2,6-(CHj3)2, R4 = CF3), mp 63.5-65°C
(ethanol) (white needles) (yield 82%) - from the
product of Example 20c (II) (0.92 g, 2.8 mmol)
and cyclopropylcarboxaldehyde oxime (0.48 g, -
30 5.6 mmol). '

1




———————

-39- b) 3.5-Dinethvl-4-r3-(3-ethvlisoxazol -5-vl) propyl oxyl -
N- hvdr oxybenzenecar boxi ' m dam de. (V) A m xture of the product fro
(2.01 g, 7.50 nmmol), ethanol (20 nm), hydroxylam ne 5 hydrochl ori
g, 37.5 mmol), and finely divided potassium carbonate (5.20 g, 37
was refluxed for 18 hours. The mixture was filtered hot, the filter -
washed with ethanol, and the -conbi negjl | trates concentrat ed in vacuo to
give 2.57 g of crude title conmpound a pasty yellow solid, 1 0 which was
used as such in the next step. c) 5- {

3-[2.6-Di : ] :
3-yl ) phenoxs ctaldenyd ‘ & C ‘ S Y = (CH2)3, R2
and R3 = 2, 6- (CH3)2 AQ4so'1uﬁ5§] ofAh dfd)@laﬁﬂﬂwh}rlarwhloade (b) was dissol ved

12 2N 8 oL 2 Bl et Y95 OB b A b T 15 o)

t enper at ur 4,1 @-trigthdxyethaneatas, warthedxtatadfe@ for t’BOremluyutese chl or| de

3x). T t

br e, ir 1 CHONhapy S0P tnBarRER cRb JRRRRalith "ShEE G OGS i)

obt ai ned (Zhﬂscg)nhmstgodnganm ehasgheversi dried GégSE),met hyl ene chloride) to
2.10

U5 18] or LPROEAEHED 1niVEGHd, Bl W%@Wﬁ%ﬁ ?ﬁlﬁ o s

[ 3- (2- met h6RYteRhi@ gnseowzlolg of ytitle qempgunskas)a pabe greliow @il (1 X) Fol | owi ng

Procedure J,‘,}ﬁgﬁ)v‘gagr\gegsw%S met hoxypr opi onal dehyde oxinme (1.94 g, 18.8 i

| Vo otk nEammle 3446 59 of pure titoe compound as & col orless
3 5-Cyclopropyl-3-[3.5-dimethyl-4-(3-ethinvipropoxy)phenyl]-

1.2.4-oxadiazole. (II)

Following the procedure of Example le and using

5.00 g (20.3 mmol) of the product of Example 20b (XIII),
15 75 ml dry pyridine and 2.77 ml(30.5 mmol) cyclopropyl-

carbonyl chloride there was obtained pure title compound

(3.98 g, 66.2%) as a nearly colorless oil which solidified on

standing, mp 45-46°C (methanol).

20 Procedure 2 - general procedure for preparing the compounds

of Examples 25, 26 and 27 below
To a chilled (0°C) solution of the appropriate

aldehyde oxime (2.5 equivalents) in dry dimethyl-
formamide (DMF) (15 ml) was added in 1 portion N-chloro-
25 succinimide (NCS) (2.5 equivalents). After 1-2 hours, the
product from Example 24 (1 equivalent) was added and the
whole heated to 80°C. A solution of triethylamine
(2.5 equivalents) in dry DMF (5 ml) was added dropwise over
90 minutes. The mixture was heated an additional 18 hours.
30 Work-up and purification as described for Example 2I-
provided the pure product.




oil which crystallized fromethanol as fine white needles, np

64-64.5[err]C. There was recovered 0.89 g (40.4% of starting product of
Exanpl e 20a. b) 5- 3 -[2.6-Dinethvl-4-(5-trifluoronmethyl- 1 .=
. 2. 4- oxadi azol - 3-yl ) phenoxy] propyl }-3-(net hoxvet hyl )i soxazole [I; Rerr] =!
CH err]CH err]OCH err], Rerr] ar)g Rlerr] =2,6-(CHerr])[err], Y =

(CH err])[err], Rerr]= CF[err]]. §' Sodi um (442 ng, 19.2

ng-at om) was di ssolved in dry nethanol (20 m) contained in an addition

funnel . This sol uthQn added dropw,se to a_sol of hydroxyl am ne
hydrochl ori de (1. 231% ,fgggwéngm%?r}’ppﬁ ngs y Vet h%rr?é’f’yfdlgb A fine white
preci pi tyoeederensdl. After 1 hour, a solution of the 10 product frompart

1. 85 1) i ;r_aeﬁg | (5 m dded and th t
(a) ( @xzﬁn?e (r)nrm)ln o¥n &tno( ) was added an e mxture

heated a ég hot reactlon m xture was filtered, the
filter cak washe‘ Shed 2% ’:='-'u'- $ B0 tl-tr at es concentrated

in vecuo. The whi g;egmlhyetgquﬂ,ﬁe@&[:ﬂ Bmsg_’le‘ithl, l2vgd in pyridine (4
TR

[0 mintain o gents S EHACHTHS miGHaFe REAINBa LAACHAR i Tor an”

hux for an
addi ti onal 30 m nRyes, cgeloprsp p écqgmbgsermpr.afmﬁﬁ,thdlljruaﬁdt wfth water, and

extracted with et The co aic 20 phases were
| washed with 10% K‘gééﬂ’%?gva?% ( 13 Pﬁg p&?ﬁ"@(ﬁ’#%&@'& %X]l ’and concentrated in
. vacuo to give 2. 2710@dcﬁ7%el | ow oil . Chromat ogr aphy (Si lica Gel 60, 30%
et hly? acetgge in BepaAReS)C 51% ' . 48 1RYrée. &lltle conpound as

a colorless oil. solid, 25 np
36.5-37[err]C. 3-# anpl e 29a above)

isoxazole [I Ri= CHzOCH3, Y= (CH2)3,
Rz and R3 = 2,6-(CH3)7, R4 = cyclopropyll,
mp 44-45°C (methanol) (white solid) - from the

15 : product of Example 24 (III) and methoxy-
acetaldehyde oxime; yield 26.1% (from combmatmn
of two runs).

27 2-13-[5-(Cyclopropyl-1,2.4-o0xadiazol-3-yl1)-2 6-di-

methylphenoxylpropyll-3-cyclopropylisoxazole

20 [L; Ry = Rq = cyclopropyl, Y = (CHa)3, s
Rz and R3 = 2,6-(CH3)2], mp 59-60°C (methanol)
(white solid) - from the product of Example 24
(III) and cyclopropylcarboxaldehyde oxime;
yield 60.4%.

* 25 Example 28

a) 3,5-Dimethyl-4-[3-(3-ethylisoxazol- S-ynp opyloxylbenzo-
nitrile.(IX).

Following Procedure 1 above but omitting the
pyridine and using propionaldehyde oxime (8.6 g, 118 mmol)
30 and the product of Example 20a (XII)(10.1 g, 47.0 mmol) there
was obtained 4.90 g (36.7%) of pure title compound, ‘
mp 53.5-54.5°C (ethanol).




f To a solution of hydroxyl am ne hydrochloride 30 (2.80 g, 40.2 mvol), 10%
aqueous sodium acetate (4.0 m) and water (6 m) was added
1,1, 3-trinethoxypropane (2.12 m, 14.9 mmol) and heated at 40-50[err] C for
30 mnutes. After cooling to roomterrperature the solution was saturated
with sodium chloride and extracted wit3%®ther (3x) and 3 5 nmethylene
chloride (3x). The conbi ned organic phases were -41- dried (MySJerr]),
filtered through a pad of Florisil, and concentrated in vacuo to provide

; 1.6 g of titl® &S g $ REOD¥ .

¥ Procedure 3 N %@@Q, g E g gg ﬁg t|on of the corrpounds of

i Exanpl es 30a b%ﬁ% % %?bg E wjm xture of the appropr| ate
“§ 4-hydroxybenzo- nitril & ixturg dfeths \pabducy framyparthédlol (3.7-8.9 n per
. mmol of the ztmdr X7l5@”59lﬂbl)r'cfﬂllnopy(§bo¥xﬂb B?OW@ orlde 10 (5

i equi val enf s) ‘EOt assSium “ca equi val ents) was

refl uxed I’#Yg???lgpélﬁlﬁ §f§|1r Bng? f-8r megoheand Yhét“”rdégct ion mxture was
~filtered andpbt@siuxht garboakee WBSIE WI317h.5 %hﬁﬂ |wadheflidgd fef filtrates

32 were concentrnated in vacuo to |ve cr amdo 15 ,which

2 were dissol vég F‘ﬂt’ﬁs py?ﬁ?h’ﬁé’“(-‘ € Wad ﬁl@?’ Pt.ofhe é{{gr dokte "WasRed

& 4- hydr oxybenmdth tethhngl, é'nidftimorc@ﬁﬁﬁhbé fmmaﬁl denéénteamdvah g}lwas added
#at arate to tle,r ux. After eat | t 0.5-3

R hours, the Caﬁgga%gztgg?f &E %éé’"m“&f‘easﬁ fiﬁgve%o??é and wat er
2(4:1) undt@l shichowegarseduas sibh i gheimexphstsp. was extract ed with cold 1IN
BKOH (3x). Th C t r Gl 1.GO Cl and
Mextracted wit %%&%},%4‘9@ &br&jm‘@t bR oot WAL re washed
Riith brine, aalénhsmdﬂgpyﬂ_lsﬂwhw___zgﬂs[l R; = CH2CH3,

Y = (CH2)3, Rz and R3 = 2,6-(CH3)2, R4 = CF3].

All the product from part (b) was dissolved in

15 pyridine (2.3 ml) and trifluoroacetic anhydride

(2.1 ml, 15 mmol) was added dropwise. The mixture was

refluxed for 1 hour, cooled to room temperature, diluted with

water, and extracted with methylene chloride (3x). The

combined organic phases were washed with IN HCl, water,
20 brine, dried (MgSOy4), and concentrated in vacuo. The pale

yellow oil obtained (2.15 g) was chromatographed

Silica Gel 60, methylene chloride) to give 2.10 g (70.7%) of

pure title compound as a white solid, mp 157-158°C '

(methanol).

25 Example 29
a) 3.5-Dimethyl-4-{3-[3-(2-methoxyethyl)isoxazol-5-yl1]-
propvloxy lbenzonitrile.(IX)
Following Procedure 1 above and using
3-methoxypropionaldehyde oxime (1.94 g, 18.8 mmol) and the
30 product of Example 20a (XII) (2.20 g, 10.3 mmol) there was
obtained 1.51 g (46.5%) of pure title compound as a colorless
oil which crystallized from ethanol as fine white needles,
mp 64-64.5°C. There was recovered 0. 89 g (40.4%) of starting
product of Example 20a.




(MgSO err]), concentrated in vacuo. Chromatography (Silica 25 Gel

ethyl acetate in hexanes or Florisil, nethylene chloride) provided the pure -
4- hydr oxyphenyl -5-trifluoromethyl- 1 ,2,4-oxadi azol e. Followi ng Procedure 3
there were prepared the follow ng cry i-nt er medi at e am doxi nes and
correspondi ng 30 4-hydroxy-5- tr|fluoronethyl 1, 2, 4- oxadi azol es: -42-
Exanpl e Cowpound 30a 3. 5- D nethyl 4. N-dlhvdrovaenzene-

car boxi m daui ¢ ‘ y henzong:t e. 30Db
3-(3 .5- Di rith : ‘?du azol e,

(1Vv) nmp 114} the product of

car boxim d m%lf"%*é?*ﬁf%cﬁﬁ Tt 507 ofokeﬁ% romﬁéﬁﬁ.v???fineéléo

60,

3-(3.5-Di c RaoF 4thdroxyphenvl) 5-trifluoro- nethyl-1.2.4-oxadi azol e,
rrp 96-98[err] C (hexalg,@dlﬁfml( n@&dlpgp mg-a8m) hRaPrdidssivedl ifFxanpl e 31a;

(XI V)- frofiri- mwb@@%;fﬁép@mg@ﬁﬂﬁ SaymeEsnscarppy) m dam de

3- (4- Hvdr oxohitésty | wad-ddddd dropomsd\tb- 4. Boﬂltmtﬁ-ofdh&dmﬁylaimﬂh nmp

(1V)

& LSRG (055,15 Sl maban L) 6 i

-[ 2. 6- Di nefine whité-preciplitacs dioemed! - Afteﬁ K-lourgdiazsolution of the

10 product from part (a) (1.21 g, 3.85 mmol) in dry methanol
(5 ml) was added and the mixture heated at reflux for
2.5 hours. The hot reaction mixture was filtered, the filter
cake washed with methanol, and the combined filtrates
concentrated in vacuo. The white oily solid obtained was

15 dissolved in pyridine (4 ml) and trifluoroacetic anhydride
(1.63 ml, 11.6 mmol) was added at a rate to maintain a gentle
reflux. The mixture was heated at reflux for an additional
30 minutes, cooled to room temperature, diluted with water,
and extracted with ethyl acetate (3x). The combined organic

20 phases were washed with 10% KHSO4, water, brine, dried
(MgSOy), and concentrated in vacuo to give 2.27 g of yellow oil.
Chromatography (Silica Gel 60, 30% ethyl acetate in hexanes)
provided 1.28 g (78.0%) of pure title compound as a colofless
oil. Crystallization from methanol gave a white solid,

25 mp 36.5-37°C.

3-Methoxypropionaldehyde oxime (used in Example 2%a
above) '

To a solution of hydroxylamine hydrochloride
30 (2.80 g, 40.2 mmol), 10% aqueous sodium acetate (4.0 ml) and
water (6 ml) was added 1,1,3-trimethoxypropane
(2.12 ml, 14.9 mmol) and heated at 40-50°C for 30 minutes.
After cooling to room temperature, the solution was saturated
with sodium chloride and extracted with-ether (3x) and
35 methylene chloride (3x). The combined organic phases were




r 3-vl)-phenoxyl pentyl]-3-nethvlisoxazole [I; Rerr] = CH3, Y = S
(CHerr])[err], R and R3 = 2,6-(CH3)2, R4 = CF[err]]. 25
Following a procedure simlar to that of Exanple 1lc but substituting the

product from Exanple 30b (1V) (1.0 g, 3.9 mol ) for

3, 5-di net hyl - 4- hydr oxybenzonitril e and_ 5-(3-nmet hyli soxazol -5-yl ) pentyl
bromde (MI11) (1.0 g, 4.3 mmol) for'431(3- nmet hyl i soxazol - 5-yl ) propyl
chloride 30 and using 0.72 g (4.3 nmmol) of potassiumiodide there was

obt ai ned .0. 25 69 of pure title conpound as a white solid, np 41-42C |
(et hanol ) . d ﬂeg gMg?@Mkeemﬂsopgh 3 pad of drlesisy, ands- ¢ r | f1 uor onet hyl - 1

. 2. 4- oxadi th\Wfi K ZsthBolnd 48[ &rr] = CH3, Y |
= (CH2) 5, %&gcrfgt Y%Eg %@{3@&\6 F@"ﬁfb&rqu‘lr@gz‘ﬂf ad P Fol l owi ng a |
procedure sFOHOFigss il ¢ FhoWaEx‘%ﬁ?SIésllé but SubStItUtI ng the product from
Exarrple 31b (I'V) (0.93 g, 3.1 rrrml) for 3, 5-dinethyl -4-hydroxybenzonitrile
and hyl i,s0xa oI- - Y| | . 4 3 mmol ) for
3(3mahy| a4 DIC 13 aratQd 1A%, (4.3 mol)

of pot assi ugor pﬁgmﬁs blﬁeEmksOB()almﬁﬂ K. BBa ggcﬁtb%)an‘d @r endibl e conpound

as a white solid, rrplélzm%% urrfr ]Z?? &gergéﬁsap?a%l gglln)?dxgugﬁlb%n%t hyl - 5-{

3-[4-(5-trifluoronet
phenoxv! pr apttile |(§/dI<)a2(d>| eqiiivalézitey rt‘l]ry—emaﬂpl Y3748 902nt, pee mord = H,

Sl B SR SRl ity ¢
3,5-di k€ 5(% mnmlgngsbemlﬁmﬂlye divided potassium carbonate
(5 equivalents) was refluxed with efficient stirring for
18 hours. The hot reaction mixture was filtered and the filter
cake washed with ethanol. The combined filtrates were
concentrated in vacuo to give the crude amidoximes (XIV)
15 which were dissolved into pyridine (1-2 ml per mmol of the
4-hydroxybenzonitrile).  Trifluoroacetic anhydride
(5 equivalents) was added at a rate to maintain a gentle reflux.
After heating an additional 0.5-3 hours, the cooled reaction
mixture was diluted with ethyl acetate and water (4:1) until
20 homogeneous. The organic phase was extracted with"cold
. 1IN KOH (3x). The basic extracts were acidified with
concentrated HCl and extracted with ethyl acetate (3x). The
combined organic phases were washed with brine, dried
(MgSO0y), concentrated in vacuo. Chromatography (Silica
25 Gel 60, ethyl acetate in hexanes or Florisil, methylene chloride)
| provided the pure 4-hydroxyphenyl-5-trifluoromethyl-
1,2,4-oxadiazole.
Following Procedure 3 there were prepared the
following crude intermediate amidoximes and corresponding
30 4-hydroxy-5-trifluoromethyl-1,2,4-0xadiazoles:




s — ST SR

20 and using 0.63 g (4.0 mmwol) of the product of Exanple Ib (VIIl) and }
0.67 g (4.0 nmmol) of potassiumiodide there was obtained, after trituratian
in cold methanol, 0.48 g (76% of pure title conpound as a white powder, rfp
68- 69C (net hyl ene chl ori de-hexanes). 25 Exanple 33 5 -|

3-[2. 6-D met hyl - 4- (5- trlfluororrettw - 1 .2.4-oxadi azol -

3-vl)-phenoxyl propvl ] -3-(2- hvdroxyethyl)lsoxazole [I; Rerr] =
CHerr]CHerr]OH, Y = (CH2) 3, R2 and R3 = 2,6-(CH3) 2, R4 = CFlerr]]. A
solutio product of a b (r)y 30 (1.28 g, 3.00 nmol ), dry
1,2 dlc[#gé%glg

ne (9 m), hIS|IyI |od|de(171n1 12.0 nmol )

was ref | uxédaf or ethylih&N-dihvddoxsb xture was added methanol
(8 mM). The m xtur t 5€ d with ethyl acetate
(3x). The conbi ne LSl Bl éﬁﬁ“&grfe}’%\/\“g ed&{\}\nﬁéﬁ&%% NaHSCB, ~ sat ur at ed

NaHCOB, -44- br4-hydraxybengmpmile. and concentrated in vacuo.

ghE oL &?r ngFy)ug glj (335 %‘m@ﬁ;#@%%?&!k%ﬁ@h%&ﬂ ﬁlm@f@iél P(rj?]y: ggduéoﬁl
standi ng, np 74. 5$Gi L%EW&E}EE (IYWPelgﬁT]l Exanpl e 34 a)

3-(tert-Butvldi rret(hykﬁiel)ytwmtaehéadl)esﬁ gtdti! the asmaaet ef (XVI11) To a

chilled (5[err]Q qu thyl- 1°0 5-nmethylisoxazole (X)
(16.8 g, 148 mmol abﬁ%eﬁa %}?r‘%'t hylsilyl chloride (24.6 g, 163

mmol ) in dByanet hlz_,_&rlbzclﬂbﬁds¢§1N$dhﬁ0dm‘bvaanadﬂed over 15 minutes a
solﬂt)i on of triet Iyn o@u%‘?dh from ol 3 5. Buﬁﬁ&pé” ene chl ori de

4-hydrovaenzon1tnle.

31b 3-(3.5-Dichloro-4-hvdroxyphenyl)-S-trifluoro-
methyl-1,2.4-oxadiazole, (IV) mp 96-98°C (hexane)

(white needles) - from the product of Example 31a;
yield 52.0%.

32a 4. N- D1hydroxybenzenecarbox1m1dam1de {XIV)-

from 4-hydroxybenzonitrile.

32b 3-(4-Hvdroxyphenyl)-S-trifiuoromethyl-1.2.4-0xa-
diazole, (IV) mp 74-75°C (hexanes) (white needles)
- from the product of Example 32a; yield 56.4%.

Examp_le 30¢

-vl)—phenoxylpentyll 3-methvlisoxazole [I R; = CHs,
Y = (CHy)s, Rz and R3 = 2,6-(CH3)2, R4 = CF3].
Following a procedure similar to that of Example lc

but substituting the product from Example 30b (IV)

(1.0 g, 3.9 mmol) for 3,5-dimethyl-4-hydroxybenzonitrile and
5-(3-methylisoxazol-5-yl)pentyl bromide (VII)

(1.0 g, 4.3 mmol) for 3-(3-methylisoxazol-5-yl)propyl chloride
and using 0.72 g (4.3 mmol) of potassium iodide there-was
obtained 0.25 g (16%) of pure title compound as a white solid,
mp 41-42°C (methanol). :
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rOERRI Tt
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(25 m). 4-Di nethylam nopyridine (1.81 g, 14.8 mmol) was 15 added and the
thick reaction mxture was stirred at roomtenperature for 48 hours. Water
(100 mM) was added and the aqueous | ayer extracted with nethylene chloride
(3x). The conbi ned organi c phases vvere washed with brine, dried (MgSOH4),
filtered through a pad conposed of a Bayer of 20 Florisil and a |layer of
Silica Gel 60, and concentrated in vacuo. The yellow oil obtained (36.6 Q)
was purified by _chromatography (Silica Gel 60, 2% ethyl acetate in hexanes)
to give 27Exagipig13boy of pure title conpound as a pale yellowoil. b)

3-[3- (tert sBYDI6 Bidhibebldd (B MTEOrbi AN IO £-0d ddiaze]-THARY!

al cohol . ( 0 cold.(;/8[errJC ompart (a)
(13.0 g, MMHMXM%%tRWF-C h}?ern alne (1.2 m, 7.9
mrol ) in dRy ﬁlﬂtRﬁbyﬁﬁogGlp rRéIHE 150 m ) was added over 5 m nutes

n- but yll i t hi um 30 n hexape The br r.ange-yel |l o
ani gnyéo: ut : gn was s’?@%wé& pggc ‘Hﬁt%gupﬁ) Rt Bﬁ% Qfx%gé"( gcmy of \;V 6 M

sol uti on lbutdrsubimﬁ)mgishadﬂmﬁubtefrohi) Bxampds . 316 t@V)1. 5 hours saturated
NH[ err] C ) d Th tur al,]l owsd to to room
terrperatur@?)angh qu &?@%tﬁy%-hga{p&y enlzg? s extracted

Wi th - Z&nd e5F(33I mmhyhsexaml)-S pentylbibredhidegafWHIphases were vvas hed
with brin Nﬂrﬁﬁ%ﬁ 60, and
concentrate(edéll vacuo rgrk?}ét %gqs ﬁﬁ[ﬁgﬂ%&ﬂ&?n@g&%ﬁh%‘q@ acet ate in
hexank§) gvenﬂeusumog 2fg r(Ae%\mm;zl)ao powammfIQﬂMpaﬂlerQa\}laand 8.18 g

(52 N Ofoﬁiﬁh%dtO‘QS'S 15 U §) white solid,
3-(tert- Butg %r‘r‘eétle/ (iexanes ?ﬁy?)-ﬁg [WG-% ?H

Example 32c¢
3-Methyl-5-{3-[4-(5-trifluoromethvl-1.2.4-oxadiazol-3-v1)-

15 phenoxylpropyvllisoxazole [I; R; = CH3, Y = (CH2)3, R, =R3 =H,
R4=CF3].

Following a procedure similar to that of Example 1lc

but substituting the product of Example 32b (IV)

(0.42 g, 1.8 mmol) for 3,5-dimethyl-4-hydroxybenzonitrile
20 and using 0.63 g (4.0 mmol) of the product of Example 1b

(VHI) and 0.67 g (4.0 mmol) of potassium iodide there was

obtained, after trituration in cold methanol, 0.48 g (76%) of

pure title compound as a white powder, mp 68-69°C

(methylene chloride-hexanes).

25 Example 33

3-v1)-phenoxylpropvl}-3-(2- hvdroxgethvl)lsoxazol

[L; R; = CH,CH,0H, Y = (CH3)3, Ry and R3 = 2,6-(CH3)2, R4 = CF3].
A solution of the product of Example 29b (I)

30 (1.28 g, 3.00 mmol), dry 1,2-dichloroethane (9 ml), and
trimethylsilyl iodide (1.71 ml, 12.0 mmol) was refluxed for
4 hours. To the cooled reaction mixture was added
methanol (8 ml). The mixture was diluted with water and
extracted with ethyl acetate (3x). The combined organic

35 phases were washed with 10% NaHSQO3, saturated NaHCOs3,

!
|



. 4-(5-trifluoronethyl- 1 .2.4-oxadiazol-3 -yl)phenoxvl propyl }-

| soxazole. (XVIl) 1 0 A solution of the product frompart (Db)
(XV) (1.00 g, 3.67 mmol), the product of Exanple 30b (1V) (1.04 g, 4.04
mol ), and tri phenyl phosphine (1.06 g, 4.04 mmol) in dry tetrahydrofuran
(THF) (10 m) was chilled to O[err]CqaA solution of diethyl

azodi carboxyl ate (DEAD) 15 (0.61 m, 1.04 mml) in dry THF (15 m) was
added dropwi se over 20 minutes. The solution was stirred for 30 mnutes at

O[err] C angria8 tmgcpé%ggqgg Eﬁ@%&%ﬂ{&teéﬂ lhqﬁdm th water, and extracted

with ethyl _acetate (2x wer e washed with 10%
NaOH, bri rehramawgremsSilies )Geb®0, f50%e|e§w1t pedats in BexAnss)Silica Gel

60, and copeRiécier] ivtj (90222 L8 Giu¥e B1d cdinpbunldsoy ebloridder omat ogr aphy

(Silica 6 0% aceftate |n hexane r OV (83.6% of
pure titl eoléo e@oPB?lP estanding, @p ? g ‘%\écd (meth 08

3-12. 65D n@ikyé - gblid;—,trl fluoronet hyl -1. 2. 4- oxadi azol - 25

3-yl) phen | propyd - 3- 4(hydroxynet hyl )i soxazole [I; Rerr] = CHerr]OH, Y
= (CH2) 3, = 2,6-(CH3)2, R4 = CF3]. A solution of the product from

part (c) (2V3i(teftOBifividiriethylwlyloxvahesyb-5tmeahy{60 mi, and 1IN HO (7.5
m) was st Lefhiat F oo t enperature for 18 hours 30 and diluted with water
(100 m). %&as—gg}lusted to pH 7 (pH paper) with solid NaHCJ err] and
extracted with et hyToacerchildled 36PC) Tselutiombofied-hydganymephigises were washed
Vel I onor 1 gisth a%’éﬂﬁﬁ??‘f%?%ﬂ%&?‘g%?g y*"?%.“‘?“ ée Gel 60, “50%
et hyl acetdéff@thﬂsﬂﬁkaﬁﬂgyl eo(4-6vigdel ylenst pure title
conpound plcriddi (100SAlll das added over 15 minutes a solutlon of

triethylamine (22.7 ml, 163 mmol) in methylene chloride

(25 ml). 4-Dimethylaminopyridine (1.81 g, 14.8 mmol) was
; 15 added and the thick reaction mixture was stirred at room
i temperature for 48 hours. Water (100 ml) was added and the
: aqueous layer extracted with methylene chloride (3x). The
combined organic phases were washed with brine,

dried (MgSOy), filtered through a pad composed of a layer of
20 Florisil and a layer of Silica Gel 60, and concentrated in vacuo.

The yellow oil obtained (36.6 g) was purified by

chromatography (Silica Gel 60, 2% ethyl acetate in hexanes) to

give 27.7 g (81.9%) of pure title compound as a pale yellow oil.

b) 3-[3-(tert-Butyldimethylsilyloxymethyl)isoxazol-S-yl1-

! 25 propyl alcohol.(XV)
To a cold (-78°C) solution of the product from

part (a) (13.0 g, 57.0 mmol) and N,N,N',N'-tetramethyl-
ethylenediamine (1.2 ml, 7.9 mmol) in dry tetrahydrofuran
(THF) (150 ml) was added over 5 minutes n-butyllithium

30 (31.3 ml, 2.0 M in hexane). The bright orange-yellow -anion
solution was stirred for 25 minutes. Ethylene oxide (50.0 ml
of 7.6 M solution in dry THF) was added -over 10 minutes.
After 1.5 hours, saturated NH4Cl (30 ml) was added. The
mixture was allowed to warm to room -temperature and

35 diluted with water. The aqueous layer was extracted with




E t he product from Exanple 34b (XV) (1.43 g, 5.26 mol), and
i triphenyl phosphine 1 0 (1.38 g, 5.264fmol) was added dropw

r Np 92-3[err]C (white needles from ethanol). Exanple 35 a
L 3-[3-(tert-butvldinethylsilvloxvnethvl)- 5 isoxazol-5-yl
- benzonitrile.(XIX) To a chilled (O[err]C) methylene chlorid
. sol ution of 3,5-dinethyl-4-hydroxybenzonitrile (V1) (773

E m nutes a solution of diethyl azodi carboxylate (DEAD). (915 ny, 3 _
t in methylene chloride (5 m). The solution was stirred at O[err] £
E ni nut es andetitylr acetate(Bz).at The tombifiehoorganiafphaseshivene i washsd

§ Vi eyl pHE ek, Bvgd0° el bRER G el B SDERT (2 EL

® pheny| - Fieds¢fhi ard osangentrated fi Iviacaioe cGhmmtathrethn(S/ﬂinao and the

] d 5%
| L;S(:angg) Pro Gef sty 20 SHYIHiaYin HexhliflyRay B 3.43 28 8 MEoAGELTI | 0
® oi | . b) 3. cpidust WPMP#‘ €a) and: 8,18 Bu(ﬂﬂ%ﬂetqupﬂiel Wity net hvl ) -

{  |soxazol 5- ¥ohpbeRy | £ %) cg}(j}yéggo?ﬂbenzene- car boxi m dam de. (XX) A mxture
4 of the prOdqlibeg rom.par . 25 (1 ) . et anol (30 M),
hydr oxyl am : g sal yloxm :

]polt assi gm %r@?nfimg(r% @I 52 ﬂaz\m53rﬁbthéﬁdva%r@ﬁnb}£ s gnd
& filtere e fi e was washed W th et hano the conbi ne
Ffiltrates c%ﬁé@%?—iga(}gﬁf)n vacuo to give 3 0 1.30 g of white solid. A
§ portiobQof this nnterAatol(xﬁoﬁSOﬂkhd@i'oduCt ffreet partc{b)o@Mgr aphy (reverse

g0k cont d ned 08 2108 6 By ReTBhoRL r, EReRE FOBAM ot e mat or ol
" 4 g, 4.04 mmol), and triphenylphosphine
(1.06 g, 4.04 mmol) in dry tetrahydrofuran (THF) (10 mi) was
chilled to 0°C. A solution of diethyl azodicarboxylate (DEAD)
15 (0.61 ml, 1.04 mmol) in dry THF (15 ml) was added dropwise
over 20 minutes. The solution was stirred for 30 minutes at
0°C and 18 hours at room temperature, diluted with water,
and extracted with ethyl acetate (2x). The combined organic
phases were washed with 10% NaOH, brine, dried (MgSOy4),
20 filtered through a pad of Silica Gel 60, and concentrated
in vacuo to give 3.44 g of yellow oil. Chromatography (Silica
Gel 60, 10% ethyl acetate in hexanes) provided
1.73 g (83.6%) of pure title compound as a colorless oil.

; d) 5-{3-{2.6-Dimethyl-4-(5-trifluoromethyl-1.2.4-oxadiazol-
' 25 3-yDphenoxvipropyl}-3-(hydroxymethyl)isoxazole

[L, R; = CH20H, Y = (CH2)3, R2 and R3 = 2,6-(CH3)2, R4 = CF3].
A solution of the product from part (c) (XVII)

(0.75 g, 1.5 mmol), tetrahydrofuran (60 ml, and

IN HCl (7.5 ml) was stirred at room temperature for 18 hours
: 30 and diluted with water (100 ml). The pH was adjusted -to pH 7
(pH paper) with solid NaHCO3; and extracted with ethyl acetate
3 (3x). The combined organic phases were washed with brine,

dried (MgSOy4), and concentrated in vacuo to give 0.73 g of

yellow oil which was purified by chromatography (Silica
35 Gel 60, 50% ethyl acetate in hexanes) to provide




c) 5-[ 3-[4-(5-Cvclopropyl- 1 .2.4-oxadiazol -3-vl)-2.6-di net hyt
' phenoxyl propyl ) - 3- (hydr oxynet hyl i soxazole [I; Rerr] = CHerr]OH
-(CH2)3, R2 and R3 = 2,6-(CH3)2, R4 = cyclopropyl]. To a solution.
purified product from5 part (b) (XX) (0.47 g, 1.1 mol) in pyridn
nm) was added cycl opropyl carbonyl chloride (0.15 m, 1.6 nml). The ¥
‘was heated at 90[err]C for 26 hours. Thé6pyridine vvas renoved i n vac
the residue partitioned between water and ethyl acetate. The aqueous
was extracted with 10 ethyl acetate (3x). The conbi ned organi c phases re

. washed with 30.3%g (280%) ef pare citle comhpdund |aSCh ewhijte, S@hg‘ concentrated in

vacuo to yiel 80 e I!E;h raphy (Silica Gl 60, 35%
: ethyl acetat eq’ll1 egagegyﬂp)réobegmﬁolf EE EE%Z of pure title conpound as a
col orl ess oil E&;&Iﬁﬂaﬁﬁl zation from 15 nethylene chloride and hexanes

¥
§ilorovi ded the b} 0.5 DOREHIILAAS 33 i - seimmmh%qsﬁmibﬁae:@mpl e 36 a)
5- Cvcl opra -3-x y)- 3. b-di net hvl phenyl]-1

. 2. 4- oxadi-azo 2PATY ! _____gm_a_ecbenz tril @( -78C) dry tetrahydrofuran
sol ut on ( 3?0”') of thq@r@ﬁlﬁyear “aehylead (hlokide( 280mg) .41 o)
m@?\u?es? Afte #l gr#afh@ﬁ fl&drgtxyb;egéonétlrﬂﬁ X@ﬁﬁéroformte 25
(0.63 m, 6. 6(7ﬁﬁ)|n)gV\és‘2&1dﬂmd>l)3,nﬂ1€I peoductt Grotn VBxampler3dbu(PY) to Of[err] C
fextr act hour s, (183, E=2% 90 el 88 P REPHRE. o7 . Dhases wer e washed
MWith bridd dfl.38 £NA[26 mhedlprwhy , added doopwiter averd 30 minutest® give a

ol or I ess i I sGii6A- 8F dibenyPUAERYoRPMe(DEATS) Bl Chhg, 10-20% et hy
' 5.26 mmol) in methylene chloride (5 ml). The solution was
stirred at 0°C for 30 minutes and at room temperature for
J 18 hours, after which it was washed with water, 2.5 M NaOH,

% : 15 brine, dried (Na3S0O4) and concentrated in vacuo. The residue

: was triturated in ether to remove the bulk of the triphenyl-
phosphine oxide, the filtrate concentrated in vacuo, and the
residue purified by chromatography (Silica Gel 60, 15% ethyl
acetate in hexanes) to give 1.73 g (82.2%) of pure title

20 compound as a colorless oil.

b) 3.5-Dimethvl-4-{3-[3-(tert-butvldimethvylsilvloxymethvl)-
isoxazol-5-ylipropyloxy}l-N-hvdroxvbenzene-
carboximidamide.(XX) :

A mixture of the product from part (a) XIx)

25 (1.22 g, 3.05 mmol), ethanol (30 ml), hydroxylamine
hydrochloride (1.06 g, 15.2 mmol), and finely divided
potassium carbonate (2.10 g, 15.2 mmol) was refluxed for
5 hours and filtered. The filter cake was washed with ethanol
and the combined filtrates concentrated in vacuo to give

30 1.30 g of white solid. A portion of this material (0.78 g) was
purified by chromatography (reverse phase silica gel,

17% water in methanol) to give 0.47 g of title compound which
contained approxunately 5% (NMR analys1s) of desilylated
material.

/.



xanes) provided 1.38 g (85.0% of pure title conmpound as a colorless:-
-48- b) 5- {3-[4-(5-Cvclopropyl- 1

4- oxadlazol 3-yl)-2.6-di net hyl - phenoxyl propyl )-3-hvdroxyi soxazole [1;
Rlerr] = OH, Y =(CH)3, R and R3 = 2,6-(CH3)2, R4 = cyclopropyl]. A
B xture of the product frompart (a) XXI) 5 (810 ng, 2.20 nmol), et hanol

% 15 m ), hydroxyl am ne hydrochl ori de4(#400 ng, 5.76 mmmol), and 10% NaCH (5
ahi) was stirred at roomtenperature for 24 hours (after 8 hours, a solution
s obtai ned). vater (6 n1) was added the nlxture aC|d|f|ed mnth
concentr at 3 P 3 B¥ker (4x). The

conbi ned 0.|emﬁﬂabgr;ea%;ewl Ligod sder]). and
-~ concentr at n u (SiTica Gl 60, 50%
. ethyl acet (q;ﬁan )d BaowiZ-dCH s, EA(%’G%’IQPFO e title conpound as a

- white solid, np 155- §fear bélutidhhivk ﬁ%ebﬁhﬁeﬂ” rddiet frowanes). Exanple 37 5-

[3-]4-( dlazol yl 6- hI-
phenoxy?p%ﬁﬁ ?éb% i@rl‘;ﬁo&ago]a ePY‘%‘dmeCﬁ%éﬁb a?éﬁi err])[err],
R2 gnd R3f eval@r ofyidarboriyl ehloyideo Oquln]ll 2@) mmol). The A m xttrjnr)e o; thle
product of _Ex 6 0~0 ry. i on 25 , finely
di vi ded po%g{ﬁ% Wi g%éf&%’ 5:( 50567 for P2 nane ) THE P EIER Sy . (0.18 m,
2.2 mol ) wemolvedt ed sdcwd Quridrthes résidus, pﬁrtimmmﬂ beimtenorvmnrrat ed in
vacuo to g sol 50% et hyl
8 acetate mhﬁexan éri%\?l d ,ldgf) %‘gl ?%gf ggg%’ %{’%?&rtréau%?ée tre e corrpound and
i 0.12 d Q37e3hydf a@ctpm 435) deT'beodumeed]eoxgamesﬂmcis nyere washed
: with 3N HCl (2x), brine, dried (Na;SOy4), and concentrated

in vacuo to yield 0.61 g of a yellow oil. Chromatography (Silica

Gel 60, 35% ethyl acetate in hexanes) provided 0.25 g (62%) of

pure title compound as a colorless oil. Cyrstallization from
15 methylene chloride and hexanes provided the title compound
1 as a white solid, mp 80-1°C. '

Example 36
a) 5-Cyvclopropyl-3-f4-(5-ethoxycarbonyl-4-pentynyloxv)-

1 3.5-dimethylphenyl]-1.2.4-oxadiazole.(XXI)

20 To a cold (-78°C) dry tetrahydrofuran solution

: (20 ml) of the product from Example 24 () (1.30 g,

' 4.41 mmol) was added dropwise n-butyllithium
(2.30 ml, 2.3M in hexane) over 15 minutes. After an

_ _ additional 30 minutes at -78°C, ethyl chloroformate

4 25 (0.63 ml, 6.6 mmol) was added and the mixture warmed
gradually to 0°C over 2 hours. The reaction was quenched
with saturated NH4Cl and extracted with ethyl acetate (3x).
The combined organic phases were washed with brine, dried
(NaS0y4), and concentrated in vacuo to give a colorless oil

30 (205 g). Chromatography (Silica Gel 60, 10-20% ethyl acetate

in hexanes) provided 1.38 g (85.0%) of pure title compound as
a colorless oil.
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e

2, 3-di hydr o- 2- et hyl - 3- oxoi soxazol e conmpound) as a col orl ess ®itle
conpound was obtai ned by chromatography 30 (reverse silica ge :
in methanol); yield 0.14 g (43%, np 70-1[err] C (et hanol). v pl e
38 5-[ 3-[4-(5-Am nocarbonyl- 1 .2.4-oxadiazol-3-yl)-2.6-di- -

met hvl phenoxv] propyl ]-3-nethylisoxazole [I; Rerr] = CH3, Y =
(CHerr])[err], RR and R3 = 2,6-(CH3) R4 = CONH2] - 5

di vi ded product of Exanple 7 (I) (3087, 8.00 nmmol) was added to ¥
et hanol i ¢ ammoni a (80 m). After 15 minutes, a solution was obtai ned and a

fine preci
and the sol
(82.5% of
(|sopropyl

-yl)-2.

CH err]
(O[ err]
and dry
trifl uoroadxyﬁmctﬂohyldr(m dg,95.76 mrihal)5 a‘mblm%'lmaOH xBurd) vxas stirred at

water (100 B3 Shar B, k?ﬁee(r%ﬂf%h?@f ey ot 9=§§z§ 585 ®The. conbi ned

organi ¢ phaghummrveammbrwaedath‘mteﬂcd @k) wasr ad

28" (5 | TSl ootl sodtled s SORE Kot papef 4 o ot oaranhed

25

e s st o

15§

20

25

30

f||tered
=35

Vq IBI‘WG% séxﬁi@l% Hle—I@HdeY 5@1—1&)5 /- 8[err] C
cet ano- 4-oxadi azol -3
taﬂ Iigi ﬁh%% @iaﬂeﬁ ')cﬂd& 1 soxazol e 15 [I: Rerr] =

ad to form After 4 hour ,

Y = (CH2) 3, AR'mbndreRdfthe, praduds) Gonpart Ch) . XXT) a chill ed

by KEIPrB% 1520 pisid ﬁrgﬁw&?@éhﬁip lzx%ﬁ Pl 6362 added |

eddthedmixmygse] err]), and

extracted with ether ( x). The combmed organic phases were
washed with brine, dried (NapS04), and concentrated in vacuo
to a white solid. Chromatography (Silica Gel 60, 50% ethyl
acetate in hexanes) provided 0.55 g (70%) of pure title
compound as a white solid, mp 155-6°C (ethyl acetate and
hexanes).

ghenoxx lpropyl} 3- ethoxy:goxazol (L, R; = OCH,CH3,
= (CH)3, Rz and R3 = 2,6-(CH3),, Rs = cyclopropyl].
A mixtare of the product of Example 36b (I)
(0.30 g, 0.85 mmol), dry acetone (25 ml), finely divided
potassium carbonate (0.24 g, 1.7 mmol), and ethyl iodide
(0.18 ml, 2.2 mmol) was heated at 50°C for 18 hours, filtered,
and concentrated in vacuo to give a pinkish solid.

Chromatography (Silica Gel, 50% ethyl acetate in hexanes)
provided 0.19 g of slightly impure title compound and

0.12 g (37%) of a pure side product (the corresponding
2,3-dihydro-2-ethyl-3-oxoisoxazole compound) as a colorless
oil. Pure title compound was obtained by chromatography
(reverse silica gel, 20% water in methanol); yield 0.14 g (43%),
mp 70-1°C (methanol).

e
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Awith ethyl
| brine, driedl§

1.38 g (90.8% of pure title conpound as a white solid, np 93-4[err]C
38 (et hyl acetate and hexanes). Exanple 40 5-[ 3-

B[ 2. 6-D net hyl -4-(5-(hydroxynethyl)- 1.3 .4-oxadi azol - 30

& 3- Y| ) phenoxy] propyl }-3-methylisoxazol e [I Rlerr] = CHerr], Y =
#M(CHerr])[err], R2 and R3 = 2, 6- (CH[e|4rﬂ-)[err] R4 = CH err]OH . A mixture
M of the product of Exarrple 9 (I) (4.12 g, 10.7 mml) and finely divided

& pot assi um car bonat e 2 .48 g, 10.7 mmol) in dry nmethanol (40 m) was 35

stirred at ature for 15 m nutes and partltloned -5 0- between

Hvater (50 ns) (gn :was extracted
washed with

; | I ] : . Chr onmat ography05 f
éﬁlrel tC?t Gg cgg?r{ploﬁg%ﬂgwg S%H?éakglddgﬁiﬁm@ ?{VRQ@I g(e?ﬁe(gl éx/()arrgl e
441 5- [ B- r2.6-Di metﬁ}‘? ely {hylé%dziﬁép Yot EX@P oiaéi azol -3-yl)- 10
4 phenoxyl pr op308- g; 800 Vinhfolx awad added & 0% eth@hBlic Y = (CH2)3 R2 and R3 =
:._-2 6-(CH3)2, R4 - mkdvéb] Asgl i on of SOdIsU i odi de §°%t e 3.0 mmol)
4in dry acet AEnenia ? addEs d pRHReS 2y 9 e YRS TR 8r oduct of
{Exanpl e 10 4hd 4 Yide myecipitabe maitedi w dbisml Afiectbbours, the. After 4
{rours, the, XA JASPRALSD 4R RS AR RN o0l
iwith bdithe, etlaneol t¢ \gise[ 2:35] g, (&21d%:)onfqmneat1ﬂd ¢ompound as agfine a br own
gorl (1.56 Qunife lJohddrOmp19498°C! Bsbpidpyl acetate).
1 Example 39

5-{3-T4-(5-Cyano-1.2.4-oxadiazol-3-yI)-2.6-dimethyl-

phenoxvlpropyvl}-3-methylisoxazole
15 [I Ry =CHs, Y = (CHj)s3, Ry and R3 = 2,6-(CH3)2, R4 = CN].

To a chilled (0°C) suspension of the product of

Example 38 (I) (1.60 g, 4.50 mmol) and dry pyridine (11.2 ml)

in dry tetrahydrofuran (27 ml) was added trifluoroacetic

anhydride (1.90 ml, 13.5 mmol). The mixture was stirred at
20 0°C for 4 hours and at room temperature for 18 hours, diluted

with water (100 ml), and extracted with ethyl acetate

(2x25 ml). The combined organic phases were washed with

IN HCl1 (3x), brine, dried (MgSQO4), and concentrated in vacuo.
._ The red solid obtained (1.67 g) was chromatographed
! 25 (Silica Gel 60, 20% ethyl acetate in hexanes) to give

1.38 g (90.8%) of pure title compound as a white solid,
mp 93-4°C (ethyl acetate and hexanes).

Example 40

5-{3-12.6-Dimethyl-4-(5-(hydroxymethyl)-1,3.4-oxadiazol-
30 3-yDphenoxylpropyli-3-methylisoxazole , '

[; R = CH3, Y = (CH2)3, R2 and R3 = 2,6-(CH3)2, R4 = CHOH].

A mixture of the product of Example 9 (I)

(4.12 g, 10.7 mmol) and finely divided potassium

carbonate (1.48 g, 10.7 mmol) in dry methanol (40 ml) was
35 stirred at room temperature for 15 minutes and partitioned




-
20 (nethylene chloride) provided a green-yellow oi [ (T
solidified upon standing at 0C. Chromatography (Silica Gel 6
acetate in hexanes) provided 1.06 g (93.8% of pure title conp&sg
pal e yellow solid, np 89-90C (white needl es from et her-pentane)¥
Exampl e 42 5-[3-[2. 6-Di net hyl - 4- (5- (4 get hyl phenyl sul f onyl oxynet
: 2. 4- oxadi azol - 3-yl ) phenoxy] pr opyl net hyl i soxazole [I; R err

= (CH2) 3, R2 and R3 = 2, 6- (CH[err])[err] R[err] =

3 4CH[err]C[ er sq err] a chilled
¢ m xture of ?%‘bd’(j%? cfngl?‘Srj;?[‘@ &@})WII peetats (39 Mmoo 1) and finef’
k. 3 ?ﬂ';“ ded pgéa se(:jm b@nwfheléﬁr&gea lwatrp 1)adelaatdr hlm imll)legmdltpl Or: de’ (5
was a ropwi se a_fil.ter sol u et hy. nyl ) sul f ony

¥ chloride (Oﬁ'f?; r&l gm%gajmfnp a?‘f'srré‘f"‘}%‘fzgn Eé\zll?ﬁl?%l’e c{xgecﬁ . The mixture

® was sti rred(MgS@a)n and -cohcentzatedr i vaeubor CRrdmatograpliy er which an

% addi ti onal b | pheny! ) sul f onyl
{00 o 0 alSilacTR 4, BOBIRRM M ARD W NG o gg‘fréta.yt Ponedt betwean”
% vater (10 nd)35a8d(%hA%) of puse ditle Gompourkhasoa gahite ®lidhase was washed
Iwi th 1IN NaQg I?(llxﬁs Blpp7eri (R€h rmjrl ed (MgSg err]), and concentrated in vacuo.

Chr omat ogr a a Gel 60, “40% et hyl acetate in hexanes) provided 478
any (96.1% wtle corrpound as a white solid, _np 97- 8[err]C (ether).
& e fvd )

'_Exarrpl e 43 4.3

82 40 %dlaz - , _ Tet Ny

'CH[err? Y ' ole) =2 6. (0H3)2, R4

qCH er r ] CF[ effy Rh HBLM i=*r(€I“I2133 tmﬁf aﬂddthﬁtZ 6{(CHypRe =ICHLY)

3 A solution of sodium iodide (0.45 g, 3.0 mmol) in
dry acetone (5 ml) was added dropwise to a solution of the
product of Example 10 (I) (905 mg, 2.50 mmol) in dry

15 acetone (5 ml). After 4 hours, the yellow suspension was

poured into water (50 ml) and extracted with methylene
chloride (3x25 ml). The combined orgariic phases were
washed with brine, dried (MgSQ4), and concentrated in vacuo

% to give a brown oil (1.56 g). Filtration through Florisil

' 20 (methylene chloride) provided a green-yellow oil (1.43 g)
which solidified upon standing at 0°C. Chromatography (Silica
Gel 60, 25% ethyl acetate in hexanes) provided 1.06 g (93.8%)
of pure title compound as a pale yellow solid, mp 89-90°C
(white needles from ether-pentane).

25 Example 42
5-{3-[2.6-Dimethyl-4-(5-(4-methylphenylsulfonyloxymethyl}-
1,2.4-oxadiazol-3-yl)phenoxylpropyl}-3-methylisoxazole
{L; Ry = CH3, Y = (CH2)3, R and R3 = 2,6-(CH3)2,

R4 = 4-CH3CgH4S0,0CH3).

30 To a chilled (0°C) mixture of the product of
Example 40 (I) (343 mg, 1.00 mmol) and finely divided
potassium carbonate (0.28 g, 2.0 mmol) in dry methylene
chloride (5 ml) was added dropwise a filtered solution of
(4-methylphenyl)sulfony! chloride (0.23 g, 1.2 mmol) in

35 methylene chloride (2 ml). The mixture was stirred at room




(4.55 g, 15.0 mmol), dry tetrahydrofuran (45 m), 2-trifluoro- 14
et hylidene-1,3-dithiane (3.60 g, 18.0 nmmol), and silver tri- fluof
(7.3 g, 33 mmol) was refluxed in the dark for 22 hours, cooled to?
g tenperature, and filtered. The green filter cake was washed with
“acetate (4x20 ml). The conbined filLsnates were concentrated in va
B residue 20 obtained was dissolved in nethylene chloride (50 m) an
® Wth water (3x25 m), 0.1 M NaHCO3 (freshly prepared, 25 m), brine,

% (NQSOg) 39f:eintpemdré hiopug® Roead Qiteflwmcﬁl lan aadummeotctmtrﬁdmln vacuo
kgl ve

B el l ow paste. Purification.b hr Silica

& 60, 25 fg%Pgﬁ “%‘cé:taéggﬂ?tﬁ I@@ar@s?eﬁﬂﬂhﬁgﬂbf ggmnd? gP@%’é of pure "% \
3 tE;(t | eI 004nmm(idaad.a \Mnftéxe Mlhdihrs Rh84mEohies I was (pmhmd) (white plates). |
~ anpl e :

d 6-di met hyl - 30
‘% phenoxyl pﬁ’(?g F‘Tn e 5 g‘% é)’f%ﬁ%gl %[z I)R[y]h% arg anic

I—|OCI—|I [efr] @H[aec Vg wfashedCHﬁtéxr 1N MN20H (R;BS ani), Rerime ,2d6iedCH er%) [ err2] ) R4
& opro 0 , 2.

1‘ ?n¥nc)l )IO dP %Sp(?ﬁ] é%’g en{l?&do 8%&9—6 ﬁé@mﬁt@é@}p&% car bongte (0. 32
%9 23 mnﬁgl 68n40% mtbhb@pnmlm hexgws) (IU'OYBdﬁﬁ 478 mgnkd6) 1 %ds ref | uxed

4 for 5 hourg, piiel tigleed go u97i8»(i(kehed).pi Nkish oil.
3 Chr omat ogr(ﬁ% (S e| an%?ﬁnm@é:%g%gﬁ%?hgc‘e&tﬁgtg in he(}{éane)s) provi ded 0.51

1 g of i npuf 1 orrpound and 0.48 g (57% of a pure side product 5 (the

’:, cor r espondi-N8-[226 3P imiaykly 042¢3 22y IV epifiRidivle}h HOX® 4L s0x 7)ol - conpound) as
4a white sqlid Pureti1.[e o%‘pour{ . 1g 37% was obtai ned by gradient
henox gzi[ -methylisoxazole

gchromat og
3 [L Ry = CH3, Y = (CHp)3, Rz and R3 = 2,6-(CH3)2, R4 = CH2CF3].
A mixture of the product of Example 1d (V)
(4.55 g, 15.0 mmol), dry tetrahydrofuran (45 ml), 2-trifluoro-
15 ethylidene-1,3-dithiane (3.60 g, 18.0 mmol), and silver tri-
fluoroacetate (7.3 g, 33 mmol) was refluxed in the dark for
22 hours, cooled to room temperature, and filtered. The green
filter cake was washed with ethyl acetate (4x20 ml). The
combined filtrates were concentrated in vacuo. The residue
20 obtained was dissolved in methylene chloride (50 ml) and
washed with water (3x25 ml), 0.1 M NaHCOj3 (freshly
prepared, .25 ml), brine, dried (MgSQOy), filtered through a pad
of Florisil, and concentrated in vacuo to give 5.3% g of a yellow
' paste. Purification by chromatography (Silica Gel 60,
& 25 15% ethyl acetate in hexanes) provided 2.22 g (37.5%) of pure
title compound as a white solid, mp 84-85°C (methanol) (white
plates). :

Example 44
5-13-[4-(5-Cyclopropyl-1.2.4-oxadiazol-3-y1)-2.6- d1methzl-

30 phenoxylpropyll-3-(2-hydroxyethoxy)isoxazole.
[I; R{ = HOCH,CH,0, Y = (CHa)s, Ry and R3 = 2,6-(CH3)s,
R4 = cyclopropyl).
A mixture of the product of Exampie 36b (D
(0.75 g, 2.1 mmol), dry acetone (25 ml), finely divided
35 potassium carbonate (0.32 g, 2.3 mmol), and 2-bromoethanol

§
%
I
|




EEE———— e}

5i | ica Gel 60, hexanes to 50% ethyl acetate in hexanes), np 64-65[err]C
et hyl ene chloride and hexanes). 1 0 Fol | om ng a procedure
imlar to that of Exanple 1lc but substituting for

=48 5- di met hyl - 4- hydr oxybenzonitrile (VI1)_ an equival ent amount of the

5 ollomnng 4- hydr oxy- 3 -ni trobenzonit rid%- 4- hydroxy-3, 5

78di met hoxybenzonitrile 1 5 4- hydr oxy-3-trifl uoronet hyl benzonitrile
@here can be obtained respectively the following conpounds of formula I X

r 3- ( 3- met hviG EbsmboR-5-mmppb) oyas osfluxad forr dpkeunts, filte redbear;zi)

-4 5-di et hoxy, cﬂfc[eﬁu(ﬁ dreihy banﬁzgwg -/ \piRERRY by IChrbameptaptiy e 4-(3- (3
et hyl i soxazol pr.op

uor o- t hv| ‘ifcﬁzfggl tri

ol lowing a §0m0% ¢ Y’& Iﬂﬁ?taéq! lEthfﬁ‘tes PIovy b tut| ng
Hor thedpr o]giq&i ﬁré?ﬁtl%&?ﬁ’ﬁb@uﬁ& 4ndo. &at AE57B) Tt a gy tsxdét rgrl‘.»fdu?iloove
-Bonpounds_o rmul a re c ai_n e fol I owing
Fonpoundsof ¢ g? mfAATEEPORGIZE( 351256‘3 q?gquaggﬂljgf Ix)yﬁ’r‘lbﬁ) 38F%3-nitro- 3 0
hydrOXybenziedsmzaﬂboc@ poitd)das 3a white solid. Pure title compound

> di et hoXY grdr 4, bgm "SO %i%ieaby' LRAARY Utbinatography

hydr oxyben
- [ 3- ( 3- net h{Bilscax £3ell 66; ylle)iamemy@(ﬁ@% &yl | 4detatecin hexanes),

P P P e, et BerBORY D80 C U
4d (v) ah0 o owing a procedure similar to that o Example lc
: but substituting for 3,5-dimethyl-4-hydroxybenzonitrile (VII)
an equivalent amount of the following:
4-hydroxy-3-nitrobenzonitrile
4-hydroxy-3,5-dimethoxybenzonitrile
15 4-hydroxy-3-trifluoromethylbenzonitrile
there can be obtained respectively the following compounds of
formula IX: _ . :
: 4-[3-(3-methylisoxazol-5-yl)propvloxy]-3-nitrobenzo-
nitrile
‘ 20 3.5-dimethoxy-4-[3-(3-methylisoxazol-5-yl)propyloxy]-
benzonitrile
4-[3-(3-methylisoxazol-5-v)propvloxv]-3-(trifluoro-
methvl)benzonitrile.
: Following a procedure similar to that of Example
4 25 1d but substituting for the product from Example Ic (IX) an
equivalent amount of the above compounds of formula IX
there can be obtained respectively the folloWing compounds of
formula V: '
4-[3-(3-methylisoxazol-5-yl)propyloxy]-3-nitro-
30 N-hydroxybenzenecarboximidamide :
_ 3.5-dimethoxy-4-[3-(3-methylisoxazol-5S-vl)propyloxyv]-
N-hydroxybenzenecarboximidamide
4-[3-(3- methvlm__@:xﬂux&wiﬂil_m&
methvl-N-hydroxybenzenecarboximidamide.




pECUI val ent anount of the above conpounds of forrmula V there can be obt
“respectively the foll ow ng conpounds of 5 formula I: 3-nethyl-5-]3-

¥r2-nitro-4-(5-trifluoronethyl- 1.2.4-oxa-

di azol - 3-yl ) phenoxvl propyl ]i soxazole [I; Rerr] = CHerr], Y =
(CHerr])[err], R =2-N2, R3=H R = err]] 5- f
."_.3[26d|rrethoxv4(5tr|fluororrethyl- 1777 4-oxadi- 1 0

‘azol - 3-yl ) phenoxy] propyl ] - 3 rret hvllsoxazole [1; R[err] = CH3, Y = (CH2) 3,

jR2 and R3 = 2, 6-(0OCH3) 2, CFher lolilird s%tlﬂt\ft thhf of Example le

[2 trlfluororrethyl 4-(5- tr|
1. 2. 4- oxadi azol @tys'}mgﬁmwfmoﬂyé ]preduetZ@IfeE[tampﬂﬁeld](\E) @3, Y = (CH2) 3,

o oo s, R 0 edures
-edﬂzvﬁénr 5'5& He Bbove fom#ggr?tdg é# lg‘glfants |§eeach

f Exarrpl e 20a, usi ng equ i'val en

case but subst.tqi‘Pu E?g Y tagt%me@pequy-mcmmmd@@mmoums of
- chl or o- 1- p&nt )fonnhluarle can be obtained successivel y the foll ow ng: 20 i

: 5-di et hyl - 4- (9- et
c 5-di met hyl -4- (9-etH

v’ 2 ] I s : s Eib Y snaZdSis
¥ XI11); and 3- Z0]-8i h hoﬁv@rfw!mdm%oxy)phenyll 5-tri -
Iuororret hyl - ol< ' N ng Procedure 1
usi ng eqU| v -%f#%e(gﬁﬁé &Fd%‘ll\\{%%‘kﬁ% BaF éi’%ﬂ 5- di net hyl -
f- (9- et hi nyl nonyl oxyiﬂ@ﬂw__ﬁﬁ_&_@__‘l__u tiryfluotothethylal . 214asrbdi{! 1),

i here can hg) obggb%gdxgpggika; jgl rre; thvliso
& (5t fl %ﬁ
& -Enet h;: i sogg;gﬁgR[ll-cﬁ%rYF(EHﬁs RY and(R312) 26-(RICHR)2, m) (}‘36 (CH3)2, R4

Crlerr]]. -54- 3-methyl-5-{3-[2-trifluoromethyl-4-(5-trifluoromethyl-
1.2.4-oxadiazol-3-yl)phenoxylpropyllisoxazole
[1; Ry = CH3, Y = (CHy)3, Ry = 2-CF3, R3 = H, R4 = CF3].

15 Following the procedures of Example 20a, b and ¢
and using equivalent amounts of reactants in each case but
substituting in Example 20a 11-chloro-l-undecyne for
5-chloro-1-pentyne there can be obtained succéssively the -
following:

20 3.5-dimethyl-4-(9-ethinylnonyloxy)benzonitrile (XII);
3.5-dimethyl- -4-(9-ethinvlnonyloxyv)-N-hydroxy-
ben enecarbox1m1dam1de (XIII}, and

ﬂuoromethyl-l,2,4-oxadxazole. (IID)

25 Following Procedure 1 and using equivalent
amounts of acetaldehyde oxime and 3-[3,5-dimethyl--
4-(9-ethinylnonyloxy)phenyl]-5-trifluoromethyl-1,2,4-0xa-
diazole (III), there can be obtained 5-{9-[2.6-dimethyl-
4-(5-tri-fluoromethyl-1.2 4-oxadiazol-3-yl)phenoxy]lnonyl}-

30 3-methylisoxazole [I; R; = CHs, Y = (CHa)s, o
R2 and R3 = 2,6-(CH3),, R4 = CF3].

- |

s
0o
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%




owi ng Procedure | and using equival ent anobunts of n-hexyl al dehyde

e and the product of Exanple 20c (Il11), there can be obtained

8- [ 2. 6-di net hyl -4-(5-trifluoro- net hyI ) phenoxvl pr opyl
(n-pentvl)isoxazole 5 [I; Rerr] = (gh2)4CH3, Y = (CH2)3, Rlerr] and
2,6-(CH3)2, R4 = CF3]. FoI | ow ng the procedure of Exanple 37 but
ptituting an equival ent anount of n- pentyl brom de for the ethyl i odide,

e can be obt ai neﬁoﬂo% “ploeefifd Op uivalent
AP Wiy nse b ook g G

Exdimbthyild -tﬁtf@ééféutl ng
val ent am)urplt / apd n-pentyl bron de

8 the pr oguct ‘ ety isox, e respectively,

: b LaR e-d(H-I g X6 CHE)th | QCH.

éel gigdl azgllI 3 i]ylg pzﬁgqﬂg %.;dd §1rfdé’{[d£§ mga oljﬁ?f{HHR[ er%] = CH3,
H (cHerr])[err], plicy 29@/( 89?{‘3#’-‘3 LF% ﬁ

derr] Q(CH[ er rs}lb[sunrt}nz—l[m rédquivalent amount of Eqidmy\l rig'omxdeprfonemﬂ e of

i T TR M R L

H[ 4- (5- cycl olex

meghyl phenpgy! v | ) | | r
(Chlerr])I e?r] IPI'(R)I !iftﬂgh%ﬂ ng-g% Eﬁ z‘é{il}o%%{ﬁ %91-43 Bi oI ogi cal
eval uation of Répr’e% ORTRML] -conpounds of formula | has shown that they

pogsess antiviral activi FglloWigY fee prs€dditre! Bflmrﬁpld Ry Hutus replicati on
vitro and areb i marily acti ve agai nst cornaviyuses, especially rhino-
vi ruses. § &yqflé%qlf"ﬂb °PH§ r@pr‘ﬁ%eﬁ uc e onpounds of the

i nyention agai Esmmple04®a61) ramd n-pbarvldbibraide i foal thee prodadt @Iﬁ was
i nhi bi t ed 554 ”E%ﬂﬂﬁé | ?gﬁ b} Ung SRGFbaRE FSpdMvely, M Lah" g 0 002 to

9. 608 m crogra

1

7

opropyl ]. FRaktovdang btehebﬁﬁ@e&dsu €3

obtamed -{3-[2,6-di-methyl-4-(5-(n-pentyloxymethyl)-
1 ,2.4-oxadiazol-3-yl }-phenoxv]ipropyl}-3-methvlisoxazole
[ Ry = CH3, Y = (CH2)3, Rz and R3 = 2,6-(CH3)2,
R4 = CH20(CH2)4CH3].

20 Following the procedure of Example le but
substituting an equivalent amount of cyclohexanecarbonyl
chloride for the trifluoroacetic anhydride, there can be

i methylphenoxylpropvl}-3-methylisoxazole
' 25 [L Ry =CHj3, Y = (CH)3, Ry and Ry = 2,6-(CH3)2, R4 = cyclohexyl].
Biological evaluation of representative compounds
of formula I has shown that they possess antiviral activity.
They are useful in inhibiting virus replication in vitro and are
primarily active against picornaviruses, especially rhino-

30 viruses. The jin vitro testing of the representative compounds
of the invention against picornaviruses showed that viral
replication was inhibited at minimum inhibitory
concentrations (MIC) ranging from 0.002 to 9.608 micrograms
per milliliter. The test procedure used was as follows:



mlliliter. The test procedure used was as foll ows: -55- TEST
OCEDURE The M C val ues were determned by an automated tissue culture S
ectious dose 50% (TClI D-50) assay. HeLa (Wsconsin) cells in 96-well-
uster plates were infected with a dllug/ on of 5 wvirus which had bee
own enpirically to produce 80% to 100 oSCytopathlc effect (CPE) in 3 ays :
t he absence of drug. The conpound to be tested was serially diluted -~

rough 10, 2-fold cycles and added to the infected cells. After a 3-day
cubation at ﬁMMS% carbon di oxide, the cells 10 were fixed
}h a 5%f80' qtﬂeole ililél%@r@'ef'@m’éi@mhﬁiéd)w 4y sdronhited Wssxfeda g 25?
3Bl ution of crysial v i n wat s were t e i e
Ad the anmunt CB*“‘%@( AP%CF’@Hﬁl %P% t(lﬁ:ﬁi‘l%b?(%tssﬁ@as ﬁgﬂ% Y HCRDS e | s)
s quantit at edels tifi 96-10811' 6mstéie phitey Wéﬁdﬁﬁfe&b& wih wdﬂiltiim @dt er i ned
8 be the concentrat ound which d Il's from
Arus mducid ¥pas rg'h’éé}f 3@‘#%@?\ %?‘R‘?’Ea?’@@%f’?’ﬁ ﬁoorpigﬁleél%whggabove t est
pgocedur es, repoe%emy&tpa\tMCCaffbouerE)fm 8r days in ﬁmeabsmee@faéﬂlg”*st a
pnel of flfte 2 n S ot HRV- 2
PP 16, L6, “1Bs CompBR"ed o WS Kbl é"éﬁqéﬁaﬂgﬁﬁhﬁl and the M C
vdl ue, expr esséﬁ |2nf0MccyIdcarmldpaddqdlml the enfe{qted rqeglsm yAftepra each
rgi novirus ser t e €9 g)%p Veecémyind to
exhi bit antivi rg'%l Wat% a%g}jnf?: g-rllr_lg or 25 nore ﬂtﬂ% i@) ;éoé&/pes The
MiC val ued Q] ewe]rg/fnxg cmxthu neél%f selutien fngburasalde ntf;} A4 t he
above- descri begtaitith Vivith atsizts%)meﬂuﬁeom&ystaﬁ Vﬁ@létoﬂfﬁ water. The
‘ . plates were then' rinsed, dried, and the amount of stain

| remaining in the well (a measure of intact cells) was

quantitated with an optical density reader. The MIC was
15 determined to be the concentration of compound which

protected 50% of the cells from virus-induced CPE relative to

an untreated virus control.

In the above test procedures, representative

compounds of formula I were tested against a panel of fifteen
20 human rhinovirus (HRV) serotypes, namely, HRV-2, -14, -1A,

-1B, -6, -21, -22, -15, .-25, -30, -50, -67, -89, -86 and -41 and

the MIC value, expressed in micrograms per milliliter (pg/ml),

for each rhinovirus serotype was determined. The compounds

tested were found to exhibit antiviral activity against one or

‘ 25 more of these serotypes.
The MIC values (pg/ml) obtained for the compound

of Example le in the above-described antiviral test procedure
were as follows:

HRV_Serotype (MIC) HRV_Serotype (MIC) HRV_ Serotype - (MIC)

2 (0.027) -21 (0.015) -50 (0.154)
-14 (0.022) -22 (0.011) .67 (0.070)
-1A (0.119) -15 (0.147) -89, (0.015)
-1B (0.054) -25 (0.036) " .86 (0.029)

-6 not tested ' -30 (0.047) -41 (0.338)



¥/ Sej Serotype (MC HRV Serotype (MC) -2 (0.027)

: (Og!l‘!lmm"llﬂllllu 0 (0.154) -14 (0.022) -22 (0.011)

¥ (0.06/0F -4AKO0.5119) -15 (8gla7) -89. (0.015) -1B 2
-054) -25 (0.036) -86 (0.029) -6 not tested 3&
- 047) -41 (0. 338) -56- CLAIMS: 1. A conpound of the

mul a [e”CEL#ﬂ@IS‘?i n. 5 Rlerr] is al kyl, al koxy, hydroxy,
| oal kyl, hydroxyal kyl, al koxyal kyl or hydroxyal koxy; Y is al kyl ene of 3

% O carbon ktons, R2 n‘éP"PeBW‘P% taerfariwdae hydrogen, alkyl, al koxy, -

‘o, trifluoronethyl or nitro; 1 0 Rlerr] is al koxy, hydroxy,

onet hyl , di hal onet hyl, tri hal onet hyl, ngcl oal kyl , al koxycar bonyl ,

" dr oxyal kyl , al koxyalt ; lkanecar bon ] yal kyN= @, 2,2, 2-trifl uor o-
efghyl , (4-nethyl phenyl)gulfo Ll_yg_émst , 0 qi):éﬂ where N=Q i s am no,
alikkyl am no or di al kyl am hega~0r 5 pXar eut Ncal |y-accept abl e

A

0

@ d-addition salt thereof. 2. oundNasOcl ained in claim1
erein Y is alkylene of 3 to 5 carbon afsns. 3. A compound as
@imed in either of the preceding clains of the fornmula [err] 4. A
cohpound as clainmed in claim3 wherein R4 is CJerr]-al koxy, fluoronethyl,
di;hal onet hylwheréiml onet hyl , cycloal kyl or Clerr]-al koxy-C[err]-al kyl .
: 5 R; is alkyl, alkoxy, hydroxy, cycloalkyl, hydroxyalkyl,

alkoxyalkyl or hydroxyalkoxy;
Y is alkylene of 3 to 9 carbon atoms, .
@" R and R3 independently are hydrogen, alkyl, alkoxy,
' halo, trifluoromethyl or nitro;
10 - R4 is alkoxy, hydroxy, halomethyl, dihalomethyl,

trihalomethyl, cycloalkyl, alkoxycarbonyl, hydroxyalkyl,

alkoxyalkyl, alkanecarbonyloxyalkyl, cyano, 2,2,2-trifluoro-

ethyl, (4-methylphenyl)sulfonyloxymethyl, N=Q or CON=Q,

where N=Q is amino, alkylamino or dialkylamino; or a
15 pharmaceutically-acceptable acid-addition salt thereof.

5
H

2. A compound as claimed in claim 1 wherein
Y is alkylene of 3 to 5 carbon atoms. |
3. A compound as claimed in either of the preceding - -

claims of the formula

R : :
L | N=|-R4
N___>—Y-0

20

4, A compound as claimed in claim 3 wherein
R4 is Cj-3-alkoxy, fluoromethyl, dihalomethyl, trihalomethyl,

cycloalkyl or Cj.3-alkoxy-Ci.3-alkyl.

vk e n

PEPORRE T



-57- 5. A conpound-as clai ned i n Claim4 wherein R4 is
trifl uounlmmm 5- { 3-[2,6-Dinethyl-4-(5-trifluoronethyl-
1,2,4-0 l" mmumnoxy] propyl]-3 -methylisoxazole 5 7. A

conposi tion®fdr donbdat ¥ ng pi cor navi ruse_§.¥\@i ch conprises an antivirally
effective anount of a conpound as claine nclaiml in adm xture with a

sui tabl e pharmaceutical carrier or diluent. 8. A conposition for

conmbatting picognaviruses; which 10, conprises.an<antivirally.effective
amount of a co%‘ou_nd as &a??f',o?ﬁdésag%@q%i‘%&f ﬁev@ﬁrﬁma sui tabl e
phar maceut i cal Rarisi ériflmoroilethydt . 9. A conposition for conbatting

Pompound a5 15 Scl at med 1 (o o DIy B oYL ' °
pharmaceut i cal ls@i4ioxadiazal-3ughphenvxy]propyrhe-msethylisoxazmgleund as

i cornavi ral (rrection i o oSompasio Tod oOmHifg TPitorhVisGQR Whidtf @
conpound as cl &OMmRIises @napntivimby effechvepameunsnobra comppendeas for

combatting a pictAnfedy iihabldif aC ihORdintxRr& PRIt 22 3ultable phhrmacentical’® use
of a compound as ¢l ai ned .in Claim6 for the preparation of a nedi canment for
combatting a pCaBR®RRL ALUent ntection in a mammalian host.

8. A composition for combatting picomaviruses which

10 comprises an antivirally effective amount of a compound as
claimed in Claim 3 in admixture with a suitable

9' pharmaceutical carrier or diluent.
9. A composition for combatting picornaviruses which
comprises an antivirally effective amount of a compound as
15 claimed in Claim 6 in admixture with a suitable |
pharmaceutical carrier or diluent.
10. The use of a compound as claimed in Claim 1 for
the preparation of a medicament for combatting a picornaviral
infection in a mammalian host.
20 11. The use of a compound as claimed in Claim 3 for
the preparation of a medicament for combatting a picornaviral
infection in a mammalian host. .
12. The use of a compound as claimed in Claim 6 for
(. the preparation of a medicament for combatting a picornaviral
25 infection in a mammalian host.
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1,2,4-0XADIAZOLYL-PHENOXYALKYLISOXAZOLES
AND THEIR USE AS ANTIVIRAL AGENTS

ABSTRACT

Compounds of - the formula

R1 - | ' Rz R
] / | \ N=T""4
N_ /—Y-O

© '}Ia' N—0
3

wherein: : '
R1 is alkyl, alkoxy, hydroxy, cycloalkyl hydroxyalkyl
a]koxyalkyl or hydroxyalkoxy; -

Y is alkylene of 3 to 9 carbon atoms,

'Rj and R3 independently are hydrogen, alkyl alkoxy,
halo, . trifluoromethyl or nitro;

_ R4 is alkoxy, hydroxy, halomethyl dlhalomethyl
‘trihalomethyl, cycloalkyl, alkoxycarbonyl, hydroxyalkyl,
alkoxyalkyl, alkanecarbonyloxyalkyl, cyano, 2,2,2-trifluoro-
ethyl, (4-methylphenyl)sulfonyloxymethyl, N=Q or CON=Q,
where N=Q is amino, alkylamino or dialkylamino; or '
pharmaceutically acceptable acid-addition salts thereof are
useful as antiviral agents. _ '

Preferred compounds are those wherein Y is
- alkylene of 3 to 5 carbon atoms and especially when R2 and
" Rj are in the 2- and 6- positions of the phenyl ring. |



