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-1-- NOVEL COMPOUNDS USEFUL AS NEURO- PROTECTI VE AGENTS 5
This in bd/p74 €l ates to novel phenyl oxazol es, thia 7‘R);!%ollnes
oxadi azol es and benzoxazol es usef ul as neuro-protective agents

Neur odegenerati ve processes can involve diverse areas of the Centra
Nervous System (CNS). Neurodegenerati om - appears clinically as a
breakdown of functionally connected 15 neuronal circuits with correspondi ng
alterations in the neurotransmtter system and norphol ogi cal

or gani zati on of the affected cell system The nor nal

functioni ng of NVl CREMBPENBSpHSEEUE %@INEURO BROTHGREVE A@ENTES | on bet ween
di fferent biochem cal and 20 structurally Iinked neuronal systens. \Wen one
menber of a neuronal circuit is altered in its structural or

bi ochem cal entity, an inbalance in the functional systemresults and a
conpehsat ory mechani sm must be activated in order to mai nt ai n

physi ol ogi cal gguil by éﬂg%%gSrelatengrhg@§rgigﬂﬁgﬁhs%§%$rg%$orn1of

neurodegeneratlon S een af ter sty Sterebra
i scheni a thiazekes ( soxazehtngsat Axsflinsoless aras baldoxezaleal usefus and

vascular3§eﬂgﬁ§§_?&oﬁg@tpﬁglQgegygte often a stroke results in
paral ysis, nmenory loss, inability to communi cate, 30 and even deat h.

Reactive oxygen internedi ates are believed to play a role in causing
brai h0death in stroke victins.

Neurodegenerative processes can involve diverse areas
of the Central Nervous System (CNS). Neurodegeneration
appears clinically as a breakdown of functionally connected

15 neuronal circuits with corresponding alterations in the
neurotransmitter system and morphological organization of
the affected cell system.

The normal functioning of the CNS presupposes a well-
balanced interaction between different biochemical and

20 structurally linked neuronal systems. When one member of a
neuronal circuit is altered in its structural or biochemical
entity, an imbalance in the functional system results and a
compensatory mechanism must be activated in order to
maintain physioclogical equilibrium.

25 Perhaps the most severe form of neurodegeneration is
that seen after stroke. This form of cerebral ischemia
results in the death of neurons, as well as glial cells and
vascular elements of the brain. Quite often a stroke
results in paralysis, memory loss, inability to communicate,

30 and even death. Reactive oxygen intermediates are believed
to play a role in causing brain death in stroke victims.
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-2- Anot her form of cerebral ischema that can be quite
devastating to inportant groups of selectively vulnerable neurons, is
gl obal % d obal cerebral ischenia is 5 comonly BEBNSPMLIE | s of
cardiac arrest during t he period of time the heart is undergoing
fibrillation. Neuronal death from global ischema is a comon
occurrence in heart attack victins that undergo cardi ac arrest and
cardi ac arrest is a conmon occurrence in heart attack patients. 10
Reactive oxygen species are also believed to be one of the causative
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Other degenerative diseases of the central nervous

system are believed to be exacerbated or initiated by

20 processes that result in the generation of reactive oxygen
intermediates. Parkinson's disease (PD) is characterized by
reduced size and velocity of movements. In Alzheimer's
disease (AD), cognitive impairment is the cardinal clinical
symptom. In motoreuron disease, (for example, amyotrophic

25 lateral sclerosis, ALS), a degeneration of the central
pyramidal, the peripheral motor system or both is the reason
for the clinical picture.

Idiopathic PD is a movement disorder in which
symptomatology is defined by three cardinal symptoms:

30 tremor at rest, rigidity and akinesia (Fahn, 1989). The
course of the disease is a progressive one. For a long
time, anticholinergic drugs were the only effective
treatment of parkinsonian symptoms. The beneficial effect
of L-3,4-dihydrophenylalanine {(L-DOPA) therapy has increased

35 patient's life expectancy to a significant degree. However,
the advanced stage of the disease is dominated by the
complications of L-DOPA therapy and lack of L-DOPA



- 3- responsi veness. A limting factor in PD therapy is the

psychotic potential of many anti-parki nsoni an drugs. ALS is a
chroni r si ve degenerative di sorder, which, in | i cal
form ;wg’egggéﬁgpor adically. The 5 nost prom nent pat hol obkiﬁjﬁb-@ﬁé%e in
ALS patients is a |oss of large notoreurons in the notor cortex, brain

stem and spi nal cord. CbgngLive decline is the essentia
clinical criteria for AD nanifested by nmenory | oss, disorientation and

the 10 cgn SS o ymrent I|fe aSSOCI t ed t herewi t h.
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ALS, Alzhelner r | sease or_gve revent such
neurodegenerat|C(§)%I§}QE%Bg EEE§QH§515 th The Presdhe rﬁséﬁ?ﬁoﬁer8§F&es new
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disease.
Meanwhile, because of the current dissatisfaction with

the currently marketed treatments for the above-described

20 indications within the affected population, the need
continues for safer, better-calibrated drugs which will
either slow the process of neurodegeneration associated with
focal or global ischemia, ALS, Alzheimer's and Parkinson's
disease or even prevent such neurodegeneration altogether.

25 The present invention provides new phenyl oxazole and
phenyl thiazole compounds useful for treating
neurodegeneration and reperfusion injury of peripheral
organs. The compounds of the invention inhibit the
formation of reactive oxygen species in a mammal and are

30 thereby useful for treating conditions and diseases which
are believed to be induced by increased free radical
production such as global and cerebral ischemia, Parkinson's
disease, Alzheimer's disease, Down's syndrome, ALS and
ischemia/reperfusion injury of peripheral organs.

35 Malamas, et al., United States Patent No. 5,428,0478
disclose phenyl oxazoles useful for treating diseases of

inflammation, allergic responses and arteriosclerosis while



-4- Panetta, et al., EP Application No. 677,517 teach benzyl i dene

rhodani nes to treat Al zheiner's di sease. Summary of
the Invention 5 This invention provides conpounds of the forrmula I
[err] WOS81MS82MI n: Ar is phenyl, pyridyl, tetralBckuosepmadiyl ,
benzof uranyl 10 or chromanyl substituted with zero to.two
substituents sel ected fromthe group consisting of
-(Cderr]-derr])al kyl, hydr oxy4and hal o; and substituted
with either: (i) one or two substituents selected fromthe
15 Panetta, egyr alp ,c@Fsirgiplnigafiec(MG e677)5Ryetehchl err]

and (Cieﬁéhzgggﬁéhe Eﬁﬂd&ﬂfﬂéﬁ’té”treat Alzh?ﬁm?ﬁ(éidi%§gsSUbStituents

whi ch when t n toget e°carbon-atoms to which
they are attached forma pyridyl or tetrahydropyridyl 20

ring, provided thagﬁgﬁﬁgg§qp§téﬁgefﬁvgﬁgigﬁn (i) is present,
t he phenyl or r|d oyp o nay a ona substituted
with two substi &§n¥§%%ﬂ %ﬂ@ﬁlCompoundstﬁﬁthérfRFWHthéléarbon
atonms to which they are 25 attached form a phenyl ring;

where R6 is -NR7R8, norpholin-1-yks,)i 1;y|
4, 5- di hydr o- 1FL|n1dazoI3‘ '|onnrgkg?ih {-yl R

pi perazin-1-yl or piperazi I d with R

subst

-(Cerr]-derr])al kyl or jfe al kyl); and R7 and 30 are each
i ndi vi dual Iy hydrogen, 2 a - )aI kyl (CH,) Y—Ar
(III)

wherein:

Ar is phenyl, pyridyl, tetrahydronaphthyl, benzofuranyl
10 or chromanyl substituted with zero to two substituents
selected from the group consisting of -(C1-Cg)alkyl,

hydroxy and halo; and
substituted with either:
(i) one or two substituents selected from the
i
15 group consisting of ~O(CH2)tR6, C (CH2) nR®
and -{C1-Cg alkyl)R6; or
(ii) two substituents which when taken together
with the carbon atoms to which they are
attached form a pyridyl or tetrahydropyridyl
20 ring;
provided that when substituent pattern (i) is present,
the phenyl or pyridyl group of Ar may additionally be
substituted with two substituents which when taken
together with the carbon atoms to which they are
25 attached form a phenyl ring;
where R® is -NR7R8, morpholin-1-yl, imidazol-1-y1,
4,5-dihydro-1H-imidazol-2-yl, thiomorpholin-1-y1,
piperazin-1-yl or piperazin-1l-yl substituted with
i
-(C1-C4a)alkyl or C (C1-Cs4 alkyl); and R’ and RS
30 are each individually hydrogen, -(C1-Cg)alkyl,
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-5.- -(CH err])pOH, (CHerr]Oerr]Rerr],
-(CH er d |, -(CHerr]S(Cerr]-Ce
-Em%erﬂ‘ﬁp&%er?] Clerr])al kyl (Cerrls(d Pk i 1ges
-(CHerr](Cerr]-Cerr])al kyl; where R[err] is (Cerr]-Cerr])alkyl;
---- represents a doubl e or srngle bondis.. Xis -0- or -S;
Yis -CRerr] "Rerr]-, -0- or -S-, vmmeF{mr]isHamjﬂeH]is-H
or -CH or R[err] and R[err] t aken together are =0 Zis
-CHerr]- -N-; Ris Hor -|C[err] Clerr])al kyl; 10 R1
and R2 are each i ndi V'dﬂﬁﬂ” g
-(derr]- C[err])alkoxy or p enyf1éﬁ£ﬂ ]) ggﬁ#)?spﬁpgrldyl
-(qerr]-derr])al kyl (2 g$ Giad G adioeh to@@ﬂbepo(cl—ﬁgr)mlétyrihenyl group

with the ring to which theyoare attached; 15 R4 is hydrogen or
-OH, or when Y is -CHRS R@'and R5 are each i ndividually H or when
taken together formd dBea > (C1-Cs)alkyl s vieratRYetst (6 0sd 81Xylot h

i ncl usi ve; ——— a eger fromO to 4

bot h i ncl usive] 20 re%rlé%e(ht% alandorlrrkt)le%ecrjrfsr"gﬂéie Bobatﬂot h inclusive; and

t is anh |ntegek ﬂﬁoﬁﬁ&‘ﬁﬁf¢qmﬁrr|ncIus|ve or a pharmaceutically
accept abl e sal& iRy dicadoe )G~ , -0-ORd Cad- | SQRBLt RBregl. i a% RS is -H
According _to urtrl%r » of the resent i nvention ere are

provi ded PBhariec&dt i alanéﬁﬁgposrtta}]iﬁfs QPR ngres=0; act i ve ingredient a

conpound of fo?nﬂﬁa‘ﬂﬂZ(N°§1 N”rpharnaceutrcally acceptable salt, hydrate

or opti cal |30§e353@ dihereof.cdyyBsspeiation with one or nore
phar maogeutr cal | acceptabl e diluents, carriers and excipients thereof.

The sent | n@enﬁnénﬁ n 3i9a3h JHF%WH@‘sa%llﬁetK@@I £6Palkyli.nhibiting the
formati on-qCiregabilk:@xygemisgaies in a manmmal whi ch conpri ses

admi ni stering %g %%i%|g¥ﬂnycf1C5)alkyl or R3 and R? taken together
form a phenyl group with the ring to which they are
attached;
15 R4 is hydrogen or -OH, or when Y is -CHRS, R4 and RS
are each individually H or when taken together form a bond;
m is an integer from 0 to 2, both inclusive;
g is 0 or 1;
n is an integer from 0 to 4 both inclusive;
20 p is an integer from 1 to 6 both inclusive; and
t is an integer from 1 to 4 both inclusive;
or a pharmaceutically acceptable salt, hydrate or
optical isomer thereof.

25
According to a further aspect of the present invention
there are provided pharmaceutical compositions comprising as
active ingredient a compound of formula III or a
pharmaceutically acceptable salt, hydrate or optical isomer
30  thereof, in association with one or more pharmaceutically
acceptable diluents, carriers and excipients thereof.
The present invention in addition provides a method for
inhibiting the formation of reactive oxygen species in a
mammal which comprises administering to said mammal a
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- 6- therapeutically effective ambunt of a conpound of the formul a
L1l The present invention also provides a nethod for

i nhi bi tWRPBAFIHA peroxidation in a mammal in need of suchPCBUS$Y743963ent

whi ch conprises adm nistering to said mammual a t herapeutically

ef fective anount of a conpound of the formula I'l1. Mor eover,
it has been discovered that conpounds of- formula | are also useful for
preventing i schem a-induced 10 cell damage such as may be caused by
strokes, giubicallyj pffective, aganditacfara estmpoundrbfgthe

transpl angsth@na 1.l Schem a represents a phenonenon in which tissue is
deprived of either partial or total blood flowin conjunction with

hypoxi a. ReperfiSi BRE8ERELEAVERSdQe adisePridideralmashodi §exe injury
thssoci aL gigqmi]bhtiﬁghEﬂbﬁdEpeiﬂlt)SciEi@.t\éiotxﬂ:in _Ie_:lh_n%&;ﬂ@eﬂﬁ ﬁyc{ﬂeééh&be?ﬁeﬂg, |

i ver i.dne rt.and small . wel ., This, invention, therefore, also
pr ovi des %ren%tfrﬁ%ﬁé Whl?gr CBF‘B%HF%&M%H%&%&%@m%rézﬁ%beai n

mammal s Wyherapedniaadlvr efifetoizemammint mheectdieswod an ther apeutical ly
20 effecgiMp,pooppt of a conpound of formula I11. Further, the
present invention provides a nethod for treating Parkinson's disease in
a manmmal in nddYrePveLtichit hagr baere i sdavir esbripgid s esompioimiistefi ng to

sai d mmBbriula ItAeeaneubi aaklniefbecti N, GIDUY Of cRekrPAPOMRG.Q8 fornula
anot her pect of %}hegpresent I nvention i s provided a
REr M8YdPEe

. 2 n
net hgg focf’eﬁre%?rf‘?‘l%eAFEﬁ i S8 Ptttk es TWoerEd a3t such
t r eat nentimfaxdt conpr caediadnanireser i vy tdursidig transwlamt aion.

t her apeut+ . ef | n onpaund ,of .formula L11.,30
Still anoit%%rl%%}s%e%%ﬁ%%gtgﬂgggfgeégg oglr?\%léjn i*Sh BHsh &ekSsue 18 lerbived
treati ng Amottlephi earbietaPrstpspdsicd ool $lawn in cenjmmeelon nwitgled of

such treatymatiahi CReSOPBOLSBE of sagM MiStRId Qﬂa@séé"eé@@ﬁ’:'fér?ﬂil y
effeEE ve anount, of ormula Il'l. 35 O her objects,
es

f eat ‘é%lvﬁ?\?‘ég%saﬁfggﬁnggégé’gr’?@f 1schemicht 6P tnf | 10 beklee appar ent
from t he cudrsegusuth as teeclipti onised ,t kel @ppendeshed adm®. small VO
98/1527‘4bowel. This invention, therefore, afggné¥%¥¥&g§Q§nmthod
for preventing ischemia-induced cell damage in mammals by
administering to a mammal in need thereof an therapeutically
20 effective amount of a compound of formula III.

Further, the present invention provides a method for
treating Parkinson's disease in a mammal in need of such
treatment which comprises administering to said mammal a
therapeutically effective amount of a compound of formula I.

25 In another aspect of the present invention is provided
a method for treating Alzheimer's disease in a mammal in
need of such treatment which comprises administering to said
mammal a therapeutically effective amount of a compound of
formula III.

30 : Still another aspect of the present invention provides
a method of treating amyotrophic lateral sclerosis (ALS) in
a mammal in need of such treatment which comprises
administering a therapeutically effective amount of a
compound of formula III.

35 Other objects, features and advantages of the present
invention will become apparent from the subsequent
description and the appended claims.



-7- Det ai |l ed Description of the Invention As

used herein, the term"Cl-C6 al kyl" represents a strai ght or branched
al kyl clai ing fromone to six 5 carbon atons. Typic kyl
groups ?ﬁ% G%gﬁhethyl, et hyl, n-propyl, isopropyl, EE?E% gﬁgégbutyl,
| sobutyl, t-butyl, n-pentyl, isopentyl, neopentyl, hexyl and the |iKke.
The term "hal 0" neans chloro, fluoro, hraonmo or iodo. The term
"(Cerr]-Cerr])al koxy" neans a group such as 10 nethoxy, ethoxy,

n- pr opoxy, i sopropxy, n-butoxy, t-butoxy, n- pent oxy, i sopent oxy,

neopent oxy, hexoxy and |ike groups attached to the remai nder of the
mol ecul e by the oxygdeetailed ipt ]

accept abl e sal pg" usetieheriednl5 trﬁeahtém@f éf@c@‘)&fpﬁ%ﬂﬂdsreﬁrb@én%@\ée
formul ae which are substantially non-toxic to living organisns. Typical

phar maceut FEaL Bt af&e prapichesh aldky h Ghafen thwstngaf rem onepteparied by

r eact iSon o&rbhs abnmsund@y@iddﬂacmxﬁ@edxkynﬂgmbups ihthudephatigagutical |y
accept abl e phar ceut;cally accept abl e

eral _or anlc aci
al kal i 53§gr 8r85ﬁ?¥lg %&Eﬁ?p%ﬁﬂnﬂuﬁﬁﬁg%ﬂ $he- r of- SOt uent s
pLesent oh bthl nepmfmwddsuﬁbnéntyxurné@@Entyl hexyEEaﬁﬂle?e?ﬂlke,
armaceut i cal by .a a M e used t.o prepare
Bharnaceutlcal § a%%gR q%diﬁél%a%ﬂ%s |n67uﬂe %@dgotﬂﬁ Pre && 4° dﬁhosphorlc
acid, sulfuric BH &Brag’%%‘yam‘&ea‘?ﬁ/d? of btk ﬁBFB aShosphor ous
acidio maghbke,! etao@amﬁ%ﬂwphqwﬁal 1'1¥b§€8§9t abLey oy, OF gani

aci ds which may be used to pr epare pharnaceutlca acceptabl é”salts

i ncl ude dP|Bﬁ5¥P ﬁ&ogﬁEQQX@§r55%§9?QF%KY eﬁﬁ%ﬁxysﬁﬁﬁ adkex grPrEpsCci d,

car boni ¢ actdgheiit tioc thei demaindic i hithaahsle@hEayby suhst bikybea al kanoi c
acids, aljpfgtic and aromatic sulfuric acids and the |ike. Such
pharmaceutically acceptable salts prepared frommineral or organi c

aci ds thus i ncFhgeteyar delagmageutinalrlolr ordcept Fslensalbsd, refefst o

pyrosul fasgitB8i s¥l take complfirdd® of trd stdd eso RROSR a&rﬁich are
nnnohydrog gghosgha&g dlhydrogenphos ate, netap osgyate
pyr ophosp Y tantially nowjt@gq P:')Ztﬁl 1v1ng organlsms pical

PCT/ US97/ dH86Baceutically acceptable salts include those salts
prepared by reaction of the compounds of the above formulae
with a pharmaceutically acceptable mineral or organic acid,

20 or a pharmaceutically acceptable alkali metal or organic
base, depending on the types of substituents present on the
compounds of the formulae.

Examples of pharmaceutically acceptable mineral acids
which may be used to prepare pharmaceutically acceptable

25 salts include hydrochloric acid, phosphoric acid, sulfuric
acid, hydrobromic acid, hydroiodic acid, phosphorous acid
and the like. Examples of pharmaceutically acceptable
organic acids which may be used to prepare pharmaceutically
acceptable salts include aliphatic mono and dicarboxylic

30 acids, such as oxalic acid, carbonic acid, citric acid,
succinic acid, phenyl-substituted alkanoic acids, aliphatic
and aromatic sulfuric acids and the like. Such
pharmaceutically acceptable salts prepared from mineral or
organic acids thus include hydrochloride, hydrobromide,

35 nitrate, sulfate, pyrosulfate, bisulfate, sulfite,
bisulfate, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate,



ox: hydroi odi de, hydrofluoride, acetate, propionate, formate,

oxal ate, citrate, lactate, p-toluenesulfonate, nmet hanesul f onat e,

mal eate, and the |ike. It should be recognized that the particul ar
ani on oWO9%/182®i on form ng a part of any salt of this inveoraesiTsenot
critical, so long as the salt, as a whole, is phar macol ogi cal | y
acceptabl e and as | ong as the anion or cationic noi ety does not
contribute undesired qualities. -8-The term "ami no-protecting group"

is used herein as it 10 is frequently used in synthetic organic chem stry,

to refer hydreiodideoupydhothuerkitepr avetiata) BN,  FOfhate,
particip on d n_sone her functional group
of the m))iagg?ﬂél E?J%E%E%h %gﬁeé{égt‘eﬁov ueneﬁurl 1HeCamine when it is
desi r ed metdnesul fenate; nppheats, padhitie lifke ter m "hydroxy protecting

group” refers t®© §hou1drB@Dﬂé@an%@aptWa'tC*w’é Ida {1‘&’9&0&‘ 9r°“p
from tICI atln% in areactlon per formed on t och
group? ar LHBY F. P PeeftBY ﬁa&ﬁa;?cfer@l? a#féf’enthnofﬁs RrOE ect | ve

Gr oups m:ﬁtgmab Syot hesg sas Joha H\bb.ey ard 22@ho3ans,idNew York, 1981, and

b?/ J. ;%g%nn?aﬂ:éfoﬁi‘é'%ifyp%%% ess agtlv Gogss]&ﬁ\%\%%?l c Chenistry,

i ncor poreﬁaefdhonlc H@WWb@OeéfE‘DEncentmlbImMer Lmdasr:ete;d dixaalmtreés of am no
pr ot ecting gropps ¢@ﬁ{\ud&np§gz S ed uch_ as,

Imt%% 0- n|trot)e%i;n%}agtg(laiB tgthol‘llrtg l%ﬁy (%hyefr thos? ’o‘f t he
f or Rtly usedpp uﬁ3é§{:§85ﬁcgpé‘@|§*§11@s arearis tret yo , refepyl

i sopropylto a gzébt?p Zﬂmid:lGNJDIDephé{/enl gt Ia_\,ﬂlnk, @}Qﬁ}ﬂ efngh . 1 sobutyl,
benzy nltrobenzyl

t-utyl, t- al | vl

[elrjr%/- ni tLpr 0 elnczl V%é’l i J2n4Xd %%?g?éﬂeﬁfy’?Flegcﬁut On FRHRHLHRF subst i t ut ed
acyl sucHunctigmld g-‘a@emydnf the mhlecudeet Wut didhiroreacesy | removed
trichl or gacsi Whe amlﬁé'xxrlllé'x‘?ri)@c?éy eSQ?eé%' NG P- I”EEA‘ %(yé)%%r

ot her groups such as nethanesul -toluenesu

br ombBenZ@mdE At orfstte pEHPL | @bﬂ%‘ﬁWePH?Fecéﬁ@gp-grOUP“ refers to a
t ol ueneswe‘m;dm NPERlD oltyL ch AvPl ef gtée@n%man@ly@r%&} Nroup HFQHP 1S

LC$7bgé¥%> 1pat1ng in av¥£acélon performed on the molecule.
Such groups are discussed by T. W. Greene in chapters 2 and
7 of Protective Groups in Organic Synthesis, John Wiley and

20 Sons, New York, 1981, and by J. W. Barton in chapter 2 of
Protective Groups in Organic Chemistry, J. F. W. McOmie,
ed., Plenum Press, New York, 1973, which are incorporated
herein by reference in their entirety. Examples of amino
protecting groups include benzyl and substituted benzyl

25 such as 3,4-dimethoxybenzyl, o-nitrobenzyl, and
triphenylmethyl; those of the formula -COOR where R
includes such groups as methyl, ethyl, propyl, isopropyl,
2,2,2-trichloroethyl, l-methyl-l-phenylethyl, isobutyl,
t-utyl, t-amyl, vinyl, allyl, phenyl, benzyl, p-

30 nitrobenzyl, go-nitrobenzyl, and 2,4-dichlorobenzyl; acyl
groups and substituted acyl such as formyl, acetyl,
chloroacetyl, dichloroacetyl, trichloroacetyl,
trifluoroacetyl, benzoyl, and p-methoxybenzoyl; and other
groups such as methanesulfonyl, p-toluenesulfeonyl, p-

35 bromobenzenesulfonyl, p-nitrophenylethyl, and p-

toluenesulfonylaminocarbonyl. A preferred amino-blocking
group 1is t-butoxycarbonyl.



-9- Exanpl es of hydroxy protecting groups include ether and
substituted ether form ng groups such as nethyl, nmet hoxynet hyl ,

t - but oxynet hyl . | -ethoxyethyl and benzyl; silyl ether formn roups
such as&f(??q‘é?’?ﬁ/l silyl, 5 triethylsilyl and methyl-dii soﬁFEﬂ{FPZ’?T‘\g?; ester
form ng groups such as formate, acetate and trichl oroacetate and
carbonate groups, such as nethyl, 2,2, 2. trichl oroet hyl carbonate and

p- ni trophenyl carbonates. The gonpounds of the instant invention
may exist in 10 various _isoneric forms, for exanple, when Ar is a phenyl
or pyri dyl EXaBBLEsuCEd AP oh @ 1Rt @Gl 0F (PEPRPS CLBFA AR Iefher] er r ]
groups  andrsubsnikRbtedd eRheralfriiagetdesup9r shahbgsdmaenphen Y is

-C(OH)H-. i S hon i t_rel.at t articular i sQmer but
el utes SPTRSSEREERYLY £ SRRl T A e RIR bR fRg penst AT T
skill ed agtiganetbher dodovisgamdourst sumn &sisrimethyvledded,and ---- is a
doubl & bopgds a t hofn - | Pt t ed. N has no
R3 suggti?ﬁéﬁsgyggﬁl§l aﬁﬂhﬁ%qay%;ﬁ}%ﬁﬁﬁéékgggg?y¥br%%F%EI§§gﬁlgghbine
with 20 9BPEPSt §ufbr @shferaede, anstatenandirichtonpasetetehand

hydrat es @hrbenfdkaglroups, such as methyl Prgfgrsed Conpounds of the
| nvention,_25

d i nclude the' foll ow ng: A
is phenyltgﬁﬁg}?Fangg&%%gaﬁé§%¥%§thﬁﬁié}%ﬁﬁk?§%ugg%£g§éF§§ted fro%?) r
-0 grr] (CH err]T_hR[ epmpoands- OF e -i(ﬁsafa_rdt ai;kh\yér)a[ennhgy ex?gtwiihh ;[mv\o )
Stint . ch t.a 0 r e arbon_atons to i Cc
fﬁey1grgeg%?é$ﬁgdgfwgﬁgék ???H%rgg%n§§§%@§?%hyﬁ?%% gfdlﬁ ?iﬁﬁ?ny& or
(b) Ar isp%’ﬁéﬁiji §H§§FFFHE§&1 W G &% LW ef F?}a&ﬁy@,kylm yEEePS hal o
or with typ wHEA! REUGABS RBhicGkath@bdAHEY ForhO9EbHRE Wit Qhéheyc%\%”

atons to i he e at.tached . forma phenyl rin
98/ 15274 M@(Bﬁ)h~.y hSs invention is not r lat%éijEggylpgggicular
-10- isomer but includes all possible individual isomers and

15 racemates.

The skilled artisan will understand that when Z is
nitrogen and ---- is a double bond between Z and the carbon
to which it is attached, N has no R3 substituent.

Many of the compounds of formula I can combine with

20 water to form hydrates. This invention encompasses the
hydrates of formula I.

Preferred Compounds of the Invention
25 Preferred groups include the following:

(a) Ar is phenyl substituted with one or two
il
substituents selected from -‘3(CH2)nR5 and -(C1-Cg alkyl)Rr6
or with two substituents which when taken together with the
carbon atoms to which they are attached form a pyridyl or
30 tetrahydropyridyl ring;

(b) Ar is phenyl substituted with -(C1-Cglalkyl,
hydroxy, halo or with two substituents which when taken
together with the carbon atoms to which they are attached
form a phenyl ring;



(c) Aris pyri dyi substituted with -(C[érr] -C[.err])al kyl, hydr.oxy,. -haluom

or with two substituents which when taken t oget her vm'th t he carbon
atons to which they are attached forma phenyl ring; :S Ar
is pheWP®itM3ituted with -(Jerr]-Clerr] alkyl)Rerr]; PCT/US97/1795 (e)
Ar is phenyl substituted with -[err](CHerr])nRerr]; (f) Rerr]
is -NR[err]R[err]; (9) R[errbls nor phol in-1-yl or

t hi onor phol i n-1-yl ; (h) R6 |mdazoI-I-yI or
45d|hydr01IH-|mdazoI 10 2-yl; ) Rerr] is piperazin-1-yl

or piperazin-1tg) SAmbsis tpreddyl SubwttLhut(%@[ mgut]m G &r0allddiylor -
[err] (d ‘?{Xciro%?r rl’@ﬂ) k%ll‘ 1th '):w?ks].lgls?ié&eﬂ@g %@he ae(H’n daﬁé’é yi dual Iy

hydr ogen )é% hd R2 are
each i nditgaridey wytdp ke -cp @1]1)@!:129?\5 to which they) anq eﬁrtrt]aqlsed

(C[err] gﬁﬁrg)@g&f rlng, (m Yis -O or -S; (n) Yis
CHR5-

i ncI ugl ve (d) Jp? e‘f’s%??)ég GPBEB%PQE%}"%@&% a(rérk'lr']‘{ﬁj%%eﬂ(n{))g{@nés?,osoz Ee

formula (11) [err] 25 wher ei n: Ar is phenyl, pyridyl,

or tetrahydron@pt hX]I: ist%%en %U%HQ%% E‘Ee w&:;tﬁ (#cz glltnwl’substltuents

selected from hydr oxy and
30 hal o; (8nd Ré is -NRVWP98/ 15274
PCT/U897/17963(g) R6 is morpholin-1-vl or thiomorpholin-1-y1;
(h) R® is imidazol-1-yl or 4,5-dihydro-1l-1H-imidazol-
10 2-yl;
(i) RO is piperazin-1-yl1 or piperazin-1l-yl substituted
1
with -(C1-Cg)alkyl or -C (C1-Cq)alkyl;
(573 R7 and R8 are each individually hydrogen or
-(C1-Cglalkyl;
15 (k) Rl and R2 are each individually -(C1-Ceglalkyl;
(1) R3 is -(C1-Cglalkyl;
(m) Y is -0~ or -S-;
(n) Y is -CHRS-;
(o) mis 1;
20 (p) p is an integer from 1-3 both inclusive.
A preferred group of compounds include compounds of the
formula (II)

3
1 X, R R

R \ ! Z
¢ t A
(CH, ), Y—Ar

RO

(IT)
25

wherein:
Ar is phenyl, pyridyl, or tetrahydronaphthyl
substituted with zero to two substituents selected from
the group consisting of -(C1-Cglalkyl, hydroxy and
30 halo; and



-11- substituted wth either: (i) one or two

substituents selected fromthe group consi sting of
-Q(CH %% rr], - [err](CH err]Rerr]

C[errqflé /%7513 al kyl)R[err]; or 5 (i) tvvocéru st{’i gnts
V\:hl ch when taken together with the carbon atons to
whi ch they are aligched forma pyridyl or
t et rahydropyri dyl ring; provi ded t hat when
substituent pattern r.esent., 10 t he phenyl or pyridyl group
of Ar may addi t|Tbor‘f:ﬁt‘l‘ﬁ(‘“ﬂ‘)ebd Wit EaltheEubstl tuted with two substituents which
when t aken ' (1k(xﬁneunrvﬁW@ shestirbentat eps ecs eghifotont Haye ar e
attached form a phenyl ring; where R6 is 4?R7R8,
nmor pholin-1-yl, imdazol-1-yl, 15 |

4, 5- di hydr o- 1H i mi dazol -9XSHD ' EREHBEBABI PA- 10§FH2) ¢RE, - C (CH2)nRE

pi perazi n-1-yl or plperq%ddlj¢@% @gbgik yigd . wht-h
-(derr]- C[err])alk{ [err](Cerr]- errI al kyl); and R7 and R8
are each indivi dual (3 hyogeibst {ohent§- enaeh] yhkekykaken together

“(Crlerr]) poH (CH[err]v)nR:er'tE}@é'@'é{fbon(%ﬁé”;bp§h%§rrt-hegeaffd)a| kyl 20
(CH[err])p[err](C[erRl q1err ---- represents_a double

or si ngl e bond; OEW aSPledyl or teprphydygmeridvl - o
or -S-; Z |s Kdhgor -N-; 25 Ris H or

- - d h i_ndi vi |1

(G e gnar wnen SUSHELEARA FEEEEL:S! G:5° Wiy v
or -XtQerr]- thquhﬂnga ,O0rpYf Bdy} anduﬁ[efr}rt&hvnmﬂﬁyﬂﬂunally béorm a

phenyl group ‘@dﬂhéﬂﬁ:iécﬁ‘gﬂi&uV\é\héhsﬁﬂglléﬁéngg wﬁkkﬁc%% taken R4 is
hydr ogen, or IS -CHRS and R5 are each individually H or

when taken tod@‘-ﬁé‘rhe?‘br"ﬁ%té‘ btc}?m% & bon atomy, te Which: &§& &Sm0 to 2,
bot h incl usi veéittached fodd 59835115&714 ring;

PCT/ US97/ 17963 where R® is -NR7R8, morpholin-1l-yl, imidazol-1-yl,
15 4,5-dihydro-1H-imidazol-2-yl, thiomorpholin-1-y1l,
piperazin-1l-yl or piperazin-l-yl substituted with
0
I
-{C1-C4)alkyl or -C(C1-C4 alkyl); and R7 and R8
are each individually hydrogen, -(Ci-Cglalkyl,
- (CH2)pOH, -(CH2)p-piperidyl, —(CHz)pS(Cl—C6)alkyl
0
I\
20 or -(CHy)pS (C1-Cg)alkyl;

---— represents a double or single bond;

X is -0- or =-S8-;
Y is -CHR®-, -0- or -§-;
Z is -CH- or -N-;
25 R is H or -(C1-Cglalkyl;
Rl and R2 are each individually -(C1-Cg)alkyl or
-{C1-Cg)alkoxy;
R3 is H or -(C1-Cglalkyl, or R3 and R% taken together
form a phenyl group with the ring to which they are
30 attached;
R4 is hydrogen, or when Y is -CHRD, r4 and RS are each
individually H or when taken together form a bond;
m is an integer from 0 to 2, both inclusive;



-12- gis 0 or 1; nis an integer fromoO to 4both

i ncl usi ve; pis an integer from1l1l to 6 both inclusive; and

t is an_jnteger froml to 4 both inclusive; 5 or a pharmaceutically
accept aﬁ’loe”é‘g?’(‘, hydrate or optical isonmer thereof. FPCTUSITITI63An0t her
preferred group of conpounds include conpounds of the fornmula (1) 10
[err] wher ei n: Ar i henyl or pyridyl substituted with
zero to two substituents sel ect®ed fromthe group consisting of 15
-C-0C6 al kyl, hydroxy and hal o; and substituted with either:

(i) one or twodstBstiPhehés sel ected fromthe group

consi sting of feis] &fHiacehaR €rbm Ando WCbd®h inclusive:

al kyl)R[err]; ,or:20 . ii).two substituents which when taken

t oget her o 13 an integgr f Pﬁ% lcé:rooﬁ%ﬁ%ri‘bhﬁﬂ‘é%? tHeY are

attached formt pyradyinbegest fabydiopyr iddydoth inclusive; ring;

provi ded t hat e i : hier L r t, .2 t he phenyl
dhed pHARhbLUGR! cRANLELRA: ) IR i fate o

or pyridyl g{ou of  Ar may additio with two
substi t uetk chSamer thrREROL- together with the carbon atons to
whi ch they are attached forma phenyl ring; wher e

Rlerr] is -NRgrr err nor pholin-1-yl_, imdazol-1-yl, 30
4, 5-di hydro-| Iﬁ#%fo?¥§f§FFgBhP5ﬁﬁppﬁgl iGempaynds include compounds
pi per azi rPf-tgihe ofopinpeaatih- 1-yl substituted with

10 .

1 X R3

R 4

\ R

N4 P
RO (CHZ)M Y—Ar
2

R (1)

Ar is phenyl or pyridyl substituted with zero to two
substituents selected from the group consisting of
15 -C1-Cg alkyl, hydroxy and halo; and

substituted with either:

wherein:

(1) one or two substituents selected from the
i
group consisting of - C (CH2)pR® and -(Cy-Cg
alkyl)RG; or
20 (ii) two substituents which when taken together
with the carbon atoms to which they are
attached form a pyridyl or tetrahydropyridyl
ring;
provided that when substituent pattern (i) is present,
25 the phenyl or pyridyl group of Ar may additionally be
substituted with two substituents which when taken
together with the carbon atoms to which they are
attached form a phenyl ring;
where Rf is —NR7R8, morpholin-1-yl, imidazol-1-y1,
30 4,5-dihydro-1H-imidazol-2-yl, thiomorpholin-1-y1l,
piperazin-1-yl or piperazin-l-yl substituted with



WD 98/ 15274 PCT/ US97/ 17963

- 13- -(dJerr]-(err])al kyl or

[err]( r b-g@err])alkyl; and Rlerr] and Rferr] e each

i ndi Vi c%@ﬁ’? S¥¥dr ogen, - (O -C6)al kyl | (YR 75‘5%3 or

-(CH err])p-piperidyl; Xis -0- or -S; 5 Yis
-CHR[err]-, -O or -S; Risqgd or ((err]-Cerr])alkyl;

Rlerr] and Rlerr] are each individually -(d -0C6)al kyl; R3 is Hor
-(Cerr]-derr])al kyl; R4 iqghydrogen, or when Y is -CHR5, R4 and
R5 are each 10 individually H or whenjtaken together forma bond,

mis O or 1, - D~ h nt.egerc fRon 4 -ho 1 | ve,g and

p is an integer fron{glt%hga%g¥% F%clus#ggrbg)ggkyl' E%¥ig£gﬁgkﬁg%eutically

acceptabl e salt, hyFateash indiypduedly ysxoasior eofC1-Ce)alkyl, |t will
be under st ood t hat ngaﬁbggg gkassggzwgy ®eridyiconbined to form

addi tional preferred cl asses. preferred genus of conpounds

i ncl ude those Xohpotds®T ~Sthere: 20 Ar is phenyl substituted wth
one op two substjgueomsS-, -0- eelested from[err](CHerr]Rerr] and
-(C[err]-C[errﬂ kyj;) eQ&}_§%§5§ le:rr] IS -NR[err]Rerr] and Rerr]
and R err] are or -({Jerr erir]yal’kyl ; and one or two
substituents sRteanr@dRfranehgarbgendividual(l® eriqr--eralRwl kyl and
hydroxy; or twe3sypsiii byenys,whpshiwgan 25 taken together with the carbon
atons to which &hey are attache fo[n1a ph%%y roup. R err]
and Rlerr] areR=(CPeRyfrogeny] pal kden Y is -CHR-R, Hékﬁnq Rhoe R eeathar e
hydr @gen;individuall¥ HSorOwheBOtaken to§dtherOfdm -a>bond; O this
preferred genus, . cogpounds in which Rerr] and R err] are

1, 1- di net hyl etAytSale®horé preferred. O this nore preferred
genus, those conpsuadsinbeghkiclirom 0 Ab i4s hahtenviincubsive utaddw th one or

two -(C-C6 a'éylépgn integer from 1 to 6 both inclusive;

or a pharmaceutically acceptable salt, hydrate or

15 optical isomer thereof.
It will be understood that the above classes may be
combined to form additional preferred classes.
A preferred genus of compounds include those compounds
where:
20 Ar is phenyl substituted with one or two substituents
I
selected from - C (CH2)nR® and -(C1-Cg alkyl}R6 where R® is
-NR7R8 and R7 and R® are H or -{C1-Cglalkyl;
and one or two substituents selected from hydrogen,
-(C1-Cg)alkyl and hydroxy; or two substituents which when
25 taken together with the carbon atoms to which they are
attached form a phenyl group.
Rl and R2 are -(C1-Cglalkyl;
R, R3 and R4 are hydrogen;
X is -0O-;
30 Y is -0- or -S-;
Of this preferred genus, compounds in which Rl and R2
are 1,l-dimethylethyl are more preferred.

Of this more preferred genus, those compounds in which
Ar is phenyl substituted with one or two -(C1-Cs alkyl)R®
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- 14- groups and one or two substituents sel ected from hydrogen and

-(d-Co)al kyl are especially preferred. O this especially

pr ef er W@ 98/&5284, t hose conpounds in which Ar is phenPICT&UR93MTI6Ht ed Wit h
-(Cerr]-Cerr] alkyl)Rlerr] are 5 particularly preferred. Furt her

typi cal exanpl es of conpounds of fornula | whi ch are useful in the
present invention include: -14-

2- (3- et hyl - 4- hydr oxy- 5- et hyl ) phenyl - 4- ( 2- (4- et hyl - 3-

am nopr ogrrbudspendxyet by | §exagobetibuents selected from hydrogen

2- (13- 1 sopirRPY (cdr-at Hiox Ykt NaPé 0¥ bEphaNY Y- freFelrd-dd.

propyl - 6- am nohex-| - yl phenoxy 1eth yl )t hi azol e oxal ate )

2- (3- hexyl - 4- fEht'gxdS 5@%@%9%@, jpherpterres. genys, those compounds in

et hyl ani mmm;mprmmye)mhymbsazoueed with -(C1-Cg alkyl)R® are

2- ( 3- 5 tyl)ph | -4-(2-(4-N 15
etﬁylgnp {3@$§%§3%F%§$ 82 %e%ﬁy?giazolg ngleate

2-(3- |sppropytEWt@hepo&ypSeelhyk?pbéaplo&-@@m@ﬁnﬁmds of formula I
et hyl an %ﬁ%ﬁ%@@%@éﬂ L1 pd SEBKEL 349Ky son snciude:

2-(3-nmeth ent oxy-5-sec-
ethylan1nonetH¥T é@%&&¥étﬁyh¥d50330§r@§ Véﬁ n¥h1ﬁqm%nkﬁimﬁthyl -3-

2t g 3, 5- dlaxﬁlr%tsﬁryé ﬂiﬁﬁmgwhhyi? bZabbild
e m none eno e | aZ0
2- (g t hyl - %o’x?xo EﬁBﬁ‘y/rf’zrn(frp@yﬁ)myl 4-(2- (4-N-

4- N—etthmnpyﬂ&ﬁ#qmphehexyleyhphknmayobehbﬁdmMmazukkaoxalate

2-(3-t-butyl - hyf ﬁé%%? ? ?ﬁh%gﬂgngl ARG TR = A (254 -N-

N- et hyl am nonet h azole
2- (3- |somnmla¢um@n@§dyy phemnyye;byér)wcamlgm N-
et hyl am nonet hyl ¢ $-/hygd f@ﬁ%ph@nﬁw}@kwls)%@o%@k@l)phenyl -4-(2-(4-N-

2- (3 i 4- et hox 2- hexyl - 4-
ot hyl r%ﬁ%‘f%ﬁb%%%? Roteky st i fnarativigxazole maleate
2-(3-n- butyl 4@pem%nsgpﬁepympnepybpb&yyﬁ}e&h@a)@Emmwl -4-(2-(4-N-

5 (4 oS SRR B PSS A gl e

et hyl - N—nethyI%niEOMchylp9rndpznypéyyﬁeﬁﬁy1ﬁmﬁyl)pheﬂxlw4ok%zb4eantrate

oty @tﬁﬁ%%ﬂhéﬁgeng%%né"py% 1Pheilsdded (Skdb St dViody1ate
G/ g MO Y L RYEL s S Y Y S e i e e B i s

ethylaminomethylphenoxy)ethyl)thiazecle
2~ (3-methyl-4-methoxy-5-n-butyl)phenyl-4-(2-(2-fluoro-
4-N-ethylaminomethylphenoxy)ethyl)oxazole hydrobromide
2-(3-t-butyl-4-hydroxy-5-ethyl)phenyl~4-(2~(2-propyl-4-
25 N-ethylaminomethylphenoxy)ethyl)oxazole
2-{(3-isobutyl-4-hydroxy-5-n-pentyl)phenyl-4-(2-(4-N-
ethylaminomethyl-5-hydroxyphenoxy)ethyl)thiazole
2-(3,5-dimethyl-4-ethoxyphenyl) -4-(2~(2-hexyl-4-N-
ethylaminomethylphenoxy)ethyl)oxazole mesylate
30 2-(3-n-butyl-4-pentoxy-5-isopropylphenyl)-4-(2-(5-N-
ethyl-N-methylaminomethylpyrid-2-yloxy)ethyl)thiazole
2-(3-neopentyl-4-hydroxy-5-ethylphenyl) -4~ (2- (5-N-
ethyl-N-methylaminomethylpyrid-2-yloxy)ethyl)-5-
methyloxazole nitrate
35 2-(3,5-di-sec~-butyl-4-hydroxyphenyl)-4-(2- (5-N-ethyl-N-
methylaminomethylpyrid-2-yloxy)ethyl)-5-isobutyloxazole



- 15- 2- (3, 5-di -n-propyl - 4- met hoxyphenyl ) -4-(2-(5-N-ethyl - N

nmet hyl am nonet hyl pyri d- 2-yl oxy) et hyl ) oxazol e pyrosul fate

2- ( 3- segiYdi¥izad- met hoxy- 5- et hyl ) phenyl - 4- (2- (2-brono-  perseni7963

5- N- et hyl - N- et hyl am nomet hyl pyri d-2-yl oxy)ethyl)-5- 5 isopropyl oxazol e
2- (3, 5-di-isopropyl - 4- hydr oxyphenyl ) - 4- (2- ( 3- hydr oxy- 5-

t hi onor phol i nonet hyl pyri d- 2- yl oxy) et hylpst-hi azol e nmet aphosphat e

2- ( 3- net hyl - 4- pr opoxy- 5- et hyl ) phenyl - 4- (2- (5- N-net hyl - 10

N-et hyl - 4- ami npbu -d- y! pyridagoylax fgg&,)p he 4-(2-(5-N-ethyl-N-
2- (3, 5-di - t - bui yﬁ-h- h%d%x%’/pﬁéﬁw )399?31 R - §§ - (5-N-ethyl-n

( 3- (pi pefalitz BRI NeReENY  BYir hemtEHOppY Etdyd ) oxazgd e xgyeesyl fakazol e
gezgagezu|IOgaief3Z;ec;butylH4—mﬁfhfx?551§thy%%$qe%¥13%;(2—(Z—bromo—
-(3,5-di-t-butyl -4-met hox enyl)-4-(2-(5-N_ethyl -

et by - S TGRS TRe I LB R DO P 3 Ho e L KT at o

2- (3, 5- dii-dogmyy tdbxazbbayphenyl ) - 4- (2- (5- N- et hyl - N- n-

propyl am nonethy| pysi 4= 2~ hyl ' At e
2- (3- hexyl - 4- e%qhk)gy% 5‘-9’ét h%%’%gé%ﬁ e & %p%leet%ll ) 372 b ~hydroxy -5
but yl am ridreamgrpihehinenebhel pyriexazrolleophetivdtlehiazole

2- (13- n- prdyd po SBhAOXY - 5- hexyl phenyl ) - 4- (2- (4-N-

nethyl-N—ethflanlnoneth phenyl t hi 0) et hyl )t hi azol e

2-(3,5-di -t - bt yI2 7Ry i%ﬁﬁéﬁyp SrEYY LMy -4~ (2- (5-N-methyl-
N, (I\Hﬂ'o rrEtmyéiﬁmnmah :hyh@beﬂynt-pup%;eﬁlaﬂzy?}iamp{mml saz£bBe25 Ccitrate
2- (3-t-butyl - 45 hydroxy-5-n ent yl nyl-4-(2-(3,5- 5 = ao o
di met hyl - 4- N, |\12- drﬁejtﬁy%{]-' 3t aﬁq&%gr ép%’&?}-&ypﬁﬁyﬂﬂen I Hu {)53 ef%yrf‘?t&%%o?]e
2- (3, 5- di et ylpex hgtnoXyphénybpyl) @anindrehyet ippt=i -2~ 30

(pi perin- 5 5 251 | phenyl t hi 0) et hyl ) oxazol e
bisuIfatéﬁn%h}pé@ﬂy%zgé?%g?%%ﬁgg?ﬁéﬁf%Q§¥g¥%t yI)pheqy -4-(2-(4-N-n-
propyl - N- et hyl &nf horethyr pRBRYLCAI- hfrZo| ¢4 - (2- (5-N-ethyl-N-
2- (315- dimdt1rt y3 - dmbyep ospphenyh ) —bviId-4-N1ebhE ey 1 3dxazole

et hyl am nsoniaﬁg\ | phenyl ) et hyl)-5-nmet hyl thi azol e | actate

Z-2-(3,5-df- - %tyl-4-propoxypheny|)-4-(3-(4-N—N—di-n-

but yl am nonet hdt phehyfl) - 2-pubpényi-erhazgiphenyl) -4~ (2 W3 98/ 48R4 -N-n-

PCT/USQ?&%Z%E@laminomethylpyrid—z—yloxy)ethyl)Eﬂfﬁzole
2-{3-hexyl-4-ethoxy-5-ethylphenyl-4-(2-(4-N-methyl-N-n-
20 Dbutylaminomethylphenylthio)ethyl)oxazole phosphate
2-(3-n-propyl-4-methoxy-5-hexylphenyl)-4-(2-(4-N-
methyl-N-ethylaminomethylphenylthio)ethyl)thiazole
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-chloro-4-
N,N-dimethylaminomethylphenylthio)ethyl)~-5-isopropyloxazole
25 citrate
2-(3~t-butyl-4-hydroxy-5-neopentyl)phenyl-4-(2-(3,5-
dimethyl-4-N,N-diethyl-3-aminopropyl-1-
vlphenylthio)ethyl)oxazole
2-{3,5-dimethyl-4-hydroxyphenyl)-4-(2-(4-(N-methyl-N-3-
30 (piperin-3-yl)prop-l-yl-2-aminocethyl-1-
vlphenylthio)ethyl)oxazole bisulfate
2-{(3-methyl-4-hydroxy-5-ethyl)phenyl-4-(2-(4-N-n-
propyl-N-ethylaminomethylphenylthio)ethyl)thiazole
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-N-methyl-N-
35 ethylaminomethylphenyl)ethyl)~5-methylthiazole lactate
Z-2-(3,5-di-t-butyl-4-propoxyphenyl)-4-(3-(4-N-N-di-n-
butylaminomethylphenyl) -2-propenyl)oxazole



E- 2- ( 3- met hyl

_5-n-butyl

_ 4% et hoxyphenyl ) - 4- ( 4- (4-

nmet hyl et hyl am nonet hyl pyri dyl ) et hyl ) oxazol e

2-(3,5-di-t-butyl

- 4- hydr oxyphenyl ) -

4- (3- (4- N- net hyl -

et hyl amvoosmsary| phenyl ) oxazol e 5

Z-2-(3,5-di-t-butyl -

4- hydr oxyphenyl ) - 4- (3- (4- N- et hyl -

N- et hyl am nonet hyl phenyl ) - 2- pr openyl ) oxazol e
E- 2- (3, 5-di -t -butyl - 4- hydr oxyphenyl ) - 41£3- (4- N- net hyl -

N- et hyl am nonet hyl phenyl ) - 2- propenyl ) oxazol e

10
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Synt hesi s Met ek~ (3 ~-methy ThB-pebpovihdd -et hicowymilemyl Wher 64 At4+s phenyl

substitu
s

t he al ky
are prepared

Scheme | (¢hhylaminomethylphenyl)oxazole [€rr]
5 Z-2-(3,5-di~t-butyl-4-hydroxyphenyl)-4-(3-{4-N-methyl-

N-ethylaminomethylphenyl) -2-propenyl)oxazole

e G g i B T T ogen and m i s 1

dhebt dF T rb-PREY L of FBRAREXYDhepeTldrd - (tratd TermeeeheNt ()

E-2-(3,5-di~t-butyl-4-hydroxyphenyl) -4~ (3~ (4-N-methyl-

N-ethylaminomethylphenyl) -2-propenyl)oxazole

10

Svnthesis Methods

The compounds of formula I where Ar is phenyl
substituted with one or two -(C1-Cg¢ alkyl)R6 groups where

the alkyl group is -CH2-,

X and Y are oxygen, R4 is

hydrogen and m is 1 are prepared according to the following

15

20

HO

general reaction scheme I(a).

Scheme I(a)

I
R Ca
coa \\o
Step a HO Step b
1 0 R3
R o)
\ /1
N COH ———
HO Step c
R? (2)

HO
Rr® (3)

CHO

Step d
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-17- [err] In step (a) of the above reaction
schene, vemos/is27eppropriately substituted benzoic acid i s GRyEdhgshes0 t he
5 benzam de (1) by refluxing with an activating agent such as

1,1 -carbonyl diimdazol e then cooling to anbient tenperature and
treating with concentrated aqueous anmohi-a. The reaction can be
conducted in an aprotic polar sol vent such as tetrahydrofuran for a
period of from1 to 24 hours. 10 The oxazol eacetic acid conmpound (2)
I's prepared in Stﬁf (b) by cyglizigng the benzam de (1) with a reagent
such as ethyl-4-c xggtefgcepat e under —an inert gas such as

nitrogen at a tenperaturg err]C for about one
to two hours and then hyé s Preparati on of
c) by regucing the acid (2)

with a reduci ng agent glich as ©Orane tetrahydrofuran. The reaction can
be conducted in an aprotic polar solvent such as t et rahydr of uran at
anbi ent tenperature for about 1 to 24 20 hours. . In step (d), the

phenyl oxazol e (3) can ke coupled @ithg? a hydroxyﬁ%ubstituted

benzal dehyde to forma firgt—psyhatizdg (3) with a

nmesyl ati ng agent such as pri de and then coupling the
mesyl ated 25 conmpound_ w g€ coupling reaction can

be conducted in an apFBtic [pol ar sol vent such as dinethyl -
2 (S)
R

In step (a) of the above reaction scheme, an
appropriately substituted benzoic acid is converted to the
5 Dbenzamide (1) by refluxing with an activating agent such as
1,1'—carbonyldiimidazole then cooling to ambient
temperature and treating with concentrated aqueous ammonia.
The reaction can be conducted in an aprotic polar solvent
such as tetrahydrofuran for a period of from 1 to 24 hours.

10 The oxazoleacetic acid compound (2) is prepared in
step (b) by cyclizing the benzamide (1) with a reagent such
as ethyl-4-chloroacetoacetate under an inert gas such as
nitrogen at a temperature of about 50°C to 130°C for about
one to two hours and then hydrolysing to form the acid.

15 Preparation of the phenyloxazole (3) is achieved in
step (c) by reducing the acid (2) with a reducing agent
such as borane tetrahydrofuran. The reaction can be
conducted in an aprotic polar solvent such as
tetrahydrofuran at ambient temperature for about 1 to 24

20 hours.

In step (d), the phenyloxazole (3) can be coupled with
a hydroxy substituted benzaldehyde to form aldehyde (4) by
first mesylating (3) with a mesylating agent such as
methanesulfonyl chloride and then coupling the mesylated

25 compound with the benzaldehyde. The coupling reaction can
be conducted in an aprotic polar solvent such as dimethyl-
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- 18- sul foxide in the presence of potassiumt-butoxide while
heating to a tenperature of about 70[err]C for up to 24 hours.

When R%%‘P 1293 Rlerr] are small |ower alkyl substituent ECIEET17963 55
met hyl or ethyl, the hydroxy of the phenyl ring is 5 preferably protected
with a hydroxy protecting group to %ﬁgevent nmesyl ation of the phenol.

The protecting group nmay then be reéhoved after the coupling step.
When R[err]1 and R[err] are bul ky al k%/ substituents such as t-butyl,
mesyl at i SHLECESS AT S RFRIRRCIOE HeohpEshBM tobusorddifedhid g he oxazol e

Xlrtthi atzqm:e@tmnw,td flitJS:éﬂit%i“a(/thi@é(yof ab8Qes70oet E@gdgbo t@ﬁ%c?.@ﬁé?.db

ernat e , epar. 1 QN can CCO . a sun u
coupl i ng V\%i c&fhceoéh e %%g{zct%%e i ?im%ﬁf g?‘d??gaﬁﬁp8|“§st§&‘v@'¥t% as

t et r ahydest meddiy latorardtitent, 1tshe ty@eosyucé. the phenylRedumgt iivse am nati on
of the aldelydedo fﬁdﬂé’é@%cﬁ &fien apﬁf?é%ky( g}o't@c%ag@]e} ddn step (e)

by reacting conpoun an approp d am ne and
titani umPP@viessp Mt Etfel‘lnl'l?b e phesPhg aThédQé'PﬁGCéE@;@t@t muglmy as
sodi um b({)_l}@mydj’é Q@moxil'éw dE0Et | Hhe | @o@pﬁiﬁgabt)é conduct ed at ambi ent

t t h th Th
emmerature | Nutendtt 6 ¥ Urdhilhe s BiBRc iRt Y e

Al t er nat el-putttis nmh;c]tatdmxstpapefe:)enanabey%cca@eonspl |t$mfée<ilbgomblssol vi ng
thedf¢ de%%%%hc(h@d 6¥[ %%xazof% ggukﬁia%hghgcl%l COQ?: %Ché'gsd hanol

aci drfyi ng t i On (M Th 2N 6XCe&s of AnJ6r ganic Tac
acetic doﬁﬁnnpttﬂﬁﬁﬂr%ﬁuﬁ?r@F@h@Céﬁéehyde (4) with an approprlately

substituted anie i@y, 1 St@gﬁnbf 34¢hcas $RdiWA)1ished by
cyanoboroh%grlde (SOdIU c ano orohy ride). The reaction i S conducted

at anbi efft ?ﬂe??ngg§ condugher 48 &t ARFSF1%Gnd the
reactionpoiaﬂdxﬁkﬁﬁnﬁuIsuch asotpt ebryirodbhedh,Skx hailrient

?E eFxfaL % where Ris -((err]-Cferr])al kyl can be 35 prepared
yl atlr?g e phenol of conpound (4) of Schemne I (a), after the

coupl i ng st ep Refuctisveprainappeeppfathe aldehgfer tp- Coar ]c;@n@qd hal i de,
such as mEtdilcd o de; s SR8l ¥8hed in step (e) by reacting

compound (4) with an appropriately substituted amine and
titanium IV isopropoxide (Ti(0QiPr)4) using a reducing agent
20 such as sodium borohydride. The reaction is preferably
conducted at ambient temperature in a low molecular weight
alcohol such as ethancl. The reaction is substantially
complete in 16 hours to 3 days.
Alternately, the reduction step (e) can be
25 accomplished by dissolving the aldehyde (4) in a low
molecular weight alcohol, such as methanol, acidifying the
solution with an excess of an organic acid, such as acetic
acid, then reacting the aldehyde (4) with an appropriately
substituted amine using a reducing agent, such as sodium
30 cyanoborohydride (sodium cyanoborohydride). The reaction
is conducted at ambient temperatures under an inert gas,
such as nitrogen, and the reaction is substantially
complete in about six hours.
Compounds of Formula I where R is -(Ci-Cglalkyl can be
35 prepared by alkylating the phenol of compound (4) of Scheme

I(a), after the coupling step (d), using an appropriate
- (C1-Cg)alkyl halide, such as methyl iodide, and sodium
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-19 - hydride in an aprotic polar solvent or solvent m xture such

as tetrgbwdfiginran and dinethyl formani de. The reaction meycyrpseP@oésonduct ed
at anbient tenperature and is substantially - conplete within 31 hours.

Reductive am nation can then be 5 acconplished as described in Schene |(a),
step (e). Conmpounds of Fornulagk where R7 or R8 are
-(CH err]piperidyl, -(CHerr]) S(Cerr]-Cerr])al kyl or -(CH err]

[err] (C[wdrﬁgrfrl)%ke k%ér&ﬁﬂﬁbﬁg%‘ép%ﬁ%%% BhOWD IV W ure shéR)

bel ow, by reactin
hydr ochl S d%efsreﬁl'fy@)lfof‘héaﬁioﬁﬁﬁl 1ﬂF§Pﬂ1ﬂRFE\aFWl%er &g areactionjmay or

-(Cerr] ¥d eddddwdkyd , at Oahwi dht heehpeeadifirRe ahR) i Mk tant £a01y hen be

al kylated with an a at ent s am nqQ-.pr ot ect e peri di ne,
for exanff&" }@ﬁ%r‘fléxm %ﬁtglwgﬁﬁr bo#?gugt(lé’ebra&}ﬁ’ﬁr %%‘i‘ nd€or with
2-chl Bro a&mﬁmm@y&s sdescdebadi hg Sotiema Myarni,desdeap ahs)apr otic

pol ar sol vent s tbhg Qi qem de 1;_,% far @1( Qg a Tenper at ures of
from about qzx_ggerr t d ﬁgg efer ggéﬁ %he reaction is
subst ant i & %’fb pur§1C &) of%¥ction of the piperidyl
group may be accErrpI i shed by 20 techniques famliar to the skilled artisan
such as hy e /) e t u dr.qc aci d.
Conver si on(cf‘o2 the SLHH%(;%() agfk%%n g%h e%éggé %r ea?lrre% i @&{ﬁ

oxi di zi ngr em;)ertbel@uuphbySreachingophebana@hyd@m(dL) with an éﬁﬁﬁ@/dﬁzm

ECE/9§9F%%;%gﬁne hydrochloride salt of the formufg}HzNRlo where R10
chene
is H or -{C1-Cglalkyl, to form the free amine (6), which

can then be alkylated with an alkylating agent such as
amino-protected piperidine, for example, N-tert-
butoxycarbonyl-3-{3-bromopropyl)piperidine or with 2-chloro
15 ethylmethyl sulfide using sodium hydride in an aprotic
polar solvent such as dimethylformamide to form (7).
Temperatures of from about 20°C to 80°C are preferred and
the reaction is substantially complete within 4 hours.
Deprotection of the piperidyl group may be accomplished by
20 techniques familiar to the skilled artisan such as by
treatment of (7) with an acid such as hydrochloric acid.
Conversion to the sulfoxide can be achieved by treatment
with an oxidizing agent, such as m-chloroperbenzoic acid.



[err] Rlerr] is oxo-substituted Jerr]-Cerr] alkyl N

Rlerr] is (Jerr]-Cerr] alkyl Rg is piperidyl,
S(C[errk?CQﬁg$éalkyl or [err] (Cerr]-Cerr])alkyl 10 Conpounds of
f or mul a WO # Ar"is phenyl substituted with one or PGEUSPTHIONt chain
-(derr]-Cerr] alkyl)R err] groups and X, Y and R4 are as defined in
Schene | (a) above can be pr epar ed qfodescribed I n Schenmes 1 (c-e) bel ow
WD 98/ 15274 “4¥T PCT/ US97/ 17963

Z21- Schene 1(c)
Scheme I (b)

R o} R’
L AX
N ——
o]
HO
R? (4)
1 (o] R’
R b 7
GG
N N & —
o H
HO
R? (6)
3
R \ 0] R N
R (CH,) ,Re
L A X
RO © R’
5 R’ (7)
R2 is oxo-substituted Cj-Cg alkyl
RP is C1-Cg alkyl
i
RY is piperidyl, S(C1-Cglalkyl or S(Cl—Cs)alkyl
10 Compounds of formula I where Ar is phenyl substituted

with one or two straight chain -{C3-Cg alkyl)R® groups and

X, Y and R4 are as defined in Scheme I(a) above can be
prepared as described in Schemes I{c-e) below.



[err] 5 Rlerr] is (CHerr] where q is an integer from2-6

Rdis Hor -((err]-(err])alkyl In Schene 1(c), an

am no- SygskatMyed phenol starting 10 material (8) is reaggegsodibdssan

acyl ating agent such as acetic anhydri de and sodi um nethoxide in a | ow
mol ecul ar wei ght al cohol, such as nethanol, to form conmpound (9).
Reduction of the carbonyl can be achieggd with a reducing agent, such

as |lithium al um num hydride in an aprotic

Scheme I{(c)
R°-NH,HC1

Rc
Q Y —
HO
d
RC'N\\\v/’R
/©
HO

(10)

o. R

Y d o
[ j RE-NN_AR R* \—L\
HO : OH

(11) RO

WL@R\; .

(12)

A

(13)

RC is (CHp)y where g is an integer from 2-6
R4 is H or -(C1-Cg)alkyl

In Scheme I(c), an amino-substituted phenol starting
10 material (8) is reacted with an acylating agent such as
acetic anhydride and sodium methoxide in a low molecular
weight alcohol, such as methanol, to form compound (9).
Reduction of the carbonyl can be achieved with a reducing
agent, such as lithium aluminum hydride in an aprotic
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-22- sol vent, such as tetrahydrofuran, to produce conpound (10).
Acyl ation of (10) can be acconplished by reacting 1, 1-

car bonyWwaosta2dszol e with a carboxylic acid in an aprotic PCT/U§EItA63sol vent
such as tetrahydrofuran at tenperatures of 5 from about O[err]C to about

20[err]C, then treating with N-ethyl-p- hydr oxyphenet hyl am ne (10).
The reaction is substantially conp éfe in 2 to 24 hours.
Compound (11) can then be coupled with an appropriately substituted

phenyl| ox&cdiverith sWh sasobat tghydeatiren.t ¢ oprepsived kDmpouihd (Bacti on
can be cm%tt%ﬂ ot (18 p@éﬁrbépégEbﬁpiqls\l‘x%@ WM AS L] rahydrof uran at

anbi ent enperature. g pr oxi nmat 24 hours, the redaction is
subst ant |°£1113P%rﬂ)‘rjéﬁ’eda%o‘ﬁh€ (§2Fa65>ﬁ> if Beikditan apreiag a
reduci ng prgedy s@ménms@rl:luna@uwbrdhyaedfmzraﬁ Ja& t@dpﬁﬂ&@ﬁéé/%\ﬁ such as

tetrapydrof ura 0 par e ano nis

condutt ed &t &t ?hﬁ%ﬁtggg t?eﬂ% étapeg’ ePs %ﬂ%aw éh¥ié% hour s.
In an al trerthareyphenethy b, amsnehédA)i.n Shieemeaatdon is baaikmmarmnally
appropri ?&ﬁm&@s{ﬂtyt@g ?Jgeﬂg{lggkanol starting 20 material (14),

di ssol ved 1n an organi c sol vent such as met hyl ene chloride, is reacted

with a halogeﬁaﬂmﬁﬁu%@eh¥l) cagyshensbei soswdied idhyIashosphor ane t o

prepare GymaiEiately 15&bsﬂ'b€utéacbh@ﬁ%/&%¥<a%l@'1@11%1 M@um ent

d all d b f h h
hal QEna PRI RISHETE (hah colpFed SAAHI o 40 B Saidichedyin |

substitu&edxphfmyipnaezolsolmeathUshnabutetrahyﬂﬁdﬁnran)aﬂeﬂmwfeﬁﬂG)

f ol | owed %ﬁiélf @ggrren}\fg% thBFOXiF\gk(&g_ gl ‘ﬁﬁ{argr e Ioe[adp %or mul a

-NR7R8 in ven suc or mam about
80[err]C ﬁ@swth@blﬂf ¢©59E1ﬁ§ar s Femppapsy e(]JtZHe Qfé'sltr@il fhmaredrerdct .

Vggg8/15%@£ng a reducing agent, such as alumﬂ%gﬂlﬁ§ﬁyﬂigﬁ§xan

. Scheme
15 aprotic solvent, such as tetrahy%f%furan, to prepare (13).

The reaction is appropriately conducted at ambient
temperatures and 1s complete in about three hours.

In an alternate procedure, as shown in Scheme I (4d)
below, an appropriately substituted phenylalkanol starting

20 material (14), dissolved in an organic solvent such as
methylene chloride, is reacted with a halogenating agent
such as dibromotriphenylphosphorane to prepare compound
(15). The reaction may be conducted at ambient temperature
and allowed to proceed for about four hours.

25 The halogenated compound (15) is then coupled with an
appropriately substituted phenyl oxazole in a Mitsunobu
reaction to prepare (16) followed by displacement of the
halogen with an amine of the formula -NR7R8 in a polar
aprotic solvent such as dimethylformamide at about 80°C for

30 about five hours to prepare the desired final product.



OH [err] Rerr] is
(dJerr]-derr] alkyl) Ais halo 5 Schene | (e
bel ow d¥RP¥15&% a third procedure for preparing conpoBREYSEVIPEY nul a |
where Ar is phenyl substituted with one or two straight chain
-(derr]-(err] alkyl)Rlerr] groups. In a Mtsunobu reaction,
conpound (17) is first coupl ed vmtT?%an appropriately substituted phenyl
oxazole to formthe intermedi ate oxazole (18). Reduction of the cyano
group followed by hydrolysis prep&adsempipalind (19). Am nati on of
conpound (19) is achieved by either nethod 15 described in Schene |(a),
step (e). Re

~N
4 OH

F

(14) R
Re

N P!

4 OH

HO

HO 1) RO (3)

HZ

i S
R /;j\/\ O/I(\/

RO (16)

R® is (C2-Ce alkyl)

A is halo
5
Scheme I(e) below describes a third procedure for
preparing compounds of formula I where Ar is phenyl
substituted with one or two straight chain -(C2-Cg alkyl)R6
groups.
10 In a Mitsunobu reaction, compound (17) is first

coupled with an appropriately substituted phenyl oxazole to
form the intermediate oxazole (18). Reduction of the cyano
group followed by hydrolysis prepares compound (19).
Amination of compound (19) is achieved by either method

15 described in Scheme I{a), step (e}.
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- 24- Schene | (e)
[err] Compounds of fornula | where Ar is phenyl substituted
w th onavossnsees-[err]CH err])nRlerr] groups, and X and Y pfrusdsnees def i ned
i n Schene | (a-e) above can be prepared as outlined in Schenme |1 bel ow.
10

~-24-

Scheme I (e)

R
0
e 1
SIS G
/[:jfj ' ’ -
HO RO
(17) , (3)
R
R3
R 01/\ R°CN
\ @
N o
RO
(18)
R2
R3
o O \ R"CHO
N\
N 0
RO
{(19)
RZ

Rh is (Cy1-Cg) alkyl

Compounds of formula I where Ar is phenyl substituted

n
with one or two -C(CHz)nR5 groups, and X and Y are as

defined in Scheme I{a-e) above can be prepared as outlined
in Scheme II below.
10
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Y
{
- 25- Scheme ||
[err] In the above reaction Schene I, an appr |
substi fﬁ?@é"%ﬁénw oxazol e (20), dissolved in an aproti cop&m]%gl'érg“sol vent
such as tetrahydrofuran, is coupled with an appropriately substituted !
phenol (21) in a Mtsunobu -25- f
!
Scheme II |
R’ o)
P +
RY A \ (CH,) A
N OH —
HO
RO
R (20)
R
R3 0 . !
0 1
1 \ i
R \ (CH2)nA
N 0 —
RO
) (22)
R
R’ o)
0
1
R A \ (CH,) NR'R’
N 0
RO
) {19)
R
A is halo
5
In the above reaction Scheme II, an appropriately
substituted phenyl oxazole (20), dissolved in an aprotic
polar solvent such as tetrahvdrofuran, is coupled with an
appropriately substituted phenol (21} in a Mitsunobu
10 reaction to form (22). At ambient temperatures, the

reaction is substantially complete in 5 hours. Compound
(22) is then treated with sodium iodide to form the
iodoketone which is then displaced using an appropriately
substituted amine while heating to about 50°C-80°C. The

15 amination can be conducted in a non-polar organic solvent
such as toluene and is substantially complete in about
three hours.

Compounds of formula I where Ar is phenyl substituted
with one or two branched -{(C1-Cg alkyl)R6 groups, and X and



10 reaction to form (22). At anbient tenperatures, the reaction is
substantially conplete in 5 hours. Conpound (22) is then treated with
sodiumiodide to formthe i odoket one which is then displaced using an
appr oprwabsisz74 substituted am ne whil e heating to aboRCT/US97/17963
50[err]C-80[err]C. The 15 am nation can be conducted in a non-pol ar
organi ¢ sol vent such as toluene and is substantially conplete in about
t hree hours. Conpounds of forn@&fa | where Ar is phenyl substituted
with one or two branched -(Clerr]-Cerr] alkyl)Rerr] groups, and X and
WD 98/ 15%74re as described in Scheme I(a-e) BEEOVESSEANLFREPDrepared

- 26- gc% %@%‘Zﬂm cgié]géﬁ%lﬁfcggfe I(a e) above can be prepared

accordlna Scheme Il 5
[err] Ra is oxo substituted -(Cl-C6)al kyl

Scheme III

Ra
R -
Ra
HO
RO
(24) (25)
Rt:[:;::r/li-:j:\V//\\ /’< §§
RO
(26)

Ra is oxo substituted -(Cj-Cglalkyl

An appropriately substituted phenyloxazole {24),

10 dissolved in an aprotic polar solvent such as
tetrahydrofuran, is coupled with an appropriately
substituted ketone (25) in a Mitsunobu reaction to form
compound (26). Reductive amination of (26} can be achieved
by either of the methods described in Scheme I(a), step

15 (e}.

Compounds of Schemes I, II or III wherein Ar is phenyl
additionally substituted with one or two substituents
selected from -(C1-Cglalkyl, halo and hydroxy can be
prepared as shown in Scheme IV below.

20



An appropriately substituted phenyl oxazole (24), 10 dissolved in an aprotic
pol ar sol vent such as tetrahydrofuran, is coupled with an appropriately
substituted ketone (25) in a Mtsunobu reaction to form conpo. f (26).
Reduct i VO Bf5#4t i on of (26) can be achieved - by eitherPGT"{sﬁglﬁg hods
described in Schene I(a), step 15 (e). Compounds of Schenes |, 11
or Il wherein Ar is phenyl additiqﬂplly substituted with one or two

substituents selected from-(Cl-C6)al kyl, hal o and hydroxy can be

prepared as shown in Schene |V bel gw., 20 WO 98/ 15274

PCT/ US97/ 17963 Scheme IV _p7.

Schene |V [err] Ra i s oxo-substituted

-(Cl-Co)al kyl 5 Rf is hydrogen, -(Cl-gB)alel, hal o or protected
R

hydr oxy o R
1 +
A 2 —
N OH HO R

RO

N (3) (27)

R’
O f Ra
3 \\ijgi\v/’\\ /izf;;3§
N o]
R
R’

RO
(28)
R2 is oxo-substituted -(C;-Cglalkyl
5 Rf is hydrogen, -(C7-Cg)alkyl, halo or protected
hydroxy

An appropriately substituted phenyl oxazole and
appropriately substituted phenol (27) are coupled in a

10 Mitsunobu reaction as described in Scheme I(a), step (4},
to form the intermediate compound (28) which can then be
aminated using either of the two methods described in
Scheme I{a), step (e). The hydroxy may then be deprotected
where appropriate.

15 Compounds of Schemes I, II or III where Ar is phenyl
substituted with two substituents which, when taken
together, form a phenyl ring can be prepared as shown in
Scheme V below.



An appropriately substituted phenyl oxazole and  appropriately
substituted phenol (27) are coupled in a 10 M tsunobu reaction as

described in Schenme I(a), step (d), to formthe internedi ate conpound
(28) whwolvsasavst hen be am nat ed usi ng either of the trer/osthosss
described in Schene I (a), step (e). The hydroxy may then be deprotected
where appropriate. 15 Compounds of Schenes I, Il or IIl where Ar is
phenyl substituted with two substi-8ents which, when taken

together, forma phenyl ring can be prepared as shown in Scheme V

bel ow. WO 98/ 15274 Scheme V

PCT/ US97/ 17963 - 28-

Scheme V [err] Ra is oxo-substituted -(Cl-C6)al kyl 5

Rf is hydrogen, -(Cl1- C6)a|ky|

R’hal o or protected£ hydr oxy
F Qg oy material is

reacted with a substituted 1 Xynapht hal dehyde (29).
The resulting prg bg subj e educt i ve aft nati on

usi ng either Fhe hydr oxy depr ot ected

wher e apprapri afe. Cbnpounds of Schemes I, Il or Il where Ar
i s phenyl 15 subistitut efP4dith [err](C|—|[err])nI§{7["‘ia?rr] and/ or
-(derr]-derr] aIQ&I)RG wher e

RZ is oxo-substituted -(C;-Cg)alkyl
5 RE is hydrogen, -(Cyp-Cglalkyl, halo or protected
hydroxy

Using a Mitsunobu coupling, a phenyloxazole starting
material is reacted with an appropriately substituted
10 hydroxynaphthaldehyde (29). fThe resulting product can then
be subjected to reductive amination using either method of
Scheme I, step (e} and the hydroxy deprotected where
appropriate.
Compounds of Schemes I, II or III where Ar is phenyl
il
15 substituted with -—C(CHz)nR6 and/or -{C1-Cs alkyl)Rs; where
RE is morpholin-1-yl, piperazin-1l-yl, thiomorpholin-1l-yl or
substituted piperazin-l-yl are prepared according to
reaction Scheme VI.



R6 i s norpholin-1-yl, piperazin-l-yl, thionorpholin-I-yl or substituted

pi perazin-1-yl are prepared according to reacti on Schenme VI.
0 0% 5 s sorere v O T iR

where Bis -0-, -NH, [err] ((err]-Cerr] alkyl), -N(C([err]-Cerr] alkyl)
or 5-S, Rerr] is oxo-substituted -Lgbqrr]-C[err])alkyl and Ro is -
(derr] -Cerr]) alkyl An appropriately substituted starting
material (30) is coupl ed by reductive _am nation with an appropriately
10 substituted phenyl oxazol e accorﬁFﬁﬁanVFhe reactions of Schene | (a),
Step (e), i.e., using either a reduci ng agent such as sodi um

cyanobor ohydride in an aprotic gdlar soIventRe

RO
2 (4) {(30)
R
R3
O
R \ R,/ \
\N N B
N 0 \__/
RO
R (31)
R

I
where B is -O-, -NH-, -NC (C1-C4 alkyl), -N(Cj-Cy alkyl) or
5 -S-, R® is oxo-substituted -(Cq-Cg)alkyl and RP is
-{C1-Cglalkyl

An appropriately substituted starting material (30) is
coupled by reductive amination with an appropriately
10 substituted phenyloxazole according to the reactions of
Scheme I(a), Step (e), i.e., using either a reducing agent
such as sodium cyanoborohydride in an aprotic polar solvent
such as tetrahydrofuran, or titanium IV isopropoxide
(T1(0iPr)4) and sodium borohydride in a low molecular
15 weight alcohol such as ethanol to form (31).
Compounds of Formula I where R® is piperazin-1-yl can
be prepared by treating compound (31) of Scheme VI, where B
N CH,
is \\E// , with an excess of an inorganic acid such as
hydrochloric acid.
20 Compounds of formula I where R® is imidazol-1-yl are
prepared according to the following Scheme VII.




rresed T Dl o

such as tetrahydrofuran, or titanium IV isopropoxide  (Ti(OPr)4) and
sodi um borohydride in a | ow nol ecul ar 15 wei ght al cohol such as ethanol to

form (31). Compounds of Fornula | where R6 is piperazin-1-yl can
be preRpheg 1yt reating conmpound (31) of Scheme VI, wher @cBysor17963 S
[err] , W th an excess of an inorganic acid such as hydr ochl ori c
acid. 20 Conmpounds of fornmula | where R6 is imdazol-1-yl are
prepared according to the foll ow ng Sehese VII. WO 98/ 15274
PCT/ US97/ 17963 - 30-
Scheme VII [err] Scheme VII
b
(CH,) A § AN
G —= 00—
H.CO N H,CO
i (32)
R‘?\N N . RY o
HO N
(33) RO OH
R’ (34)
RA o
ﬁ_;ZLN//\\ ﬁ;N/f\7
RO 0 \__é
R’ {35)

RP is C1-Cg alkyl
5 A is halo

A methoxyphenylalkylhalide such as p-methoxybenzyl
chloride is refluxed with imidazole to form (32). The
reaction, conducted in a polar organic solvent such as

10 acetonitrile, is substantially complete in about 16 hours.
Demethylation of (32) is achieved by treatment with an
agent, such as boron tribromide, to form compound (33). 1In
a Mitsunobu coupling, compound (33) can be coupled with the
phenyloxazole (34) to form the desired product (35).

15 Compounds of formula I where R6 is 4,5-dihydro-1-H-
imidazol-2-yl are prepared according to Scheme VIII.



sol vent such as 10 acetonitrile,

hour s.

agent, such as boron tribrom de, to forédconmpound (33). In a Mtsunobu
conmpound (33) can be coupled with the phenyl oxazole (34) to
formthe desired product (35). 15 Schem&owpbunds of fornmula | where R6 is
4, 5-di hydro-I-H I m dazol -2-yl are prepared according to Schene VIII
WD 98/ 15274

coupl i ng,
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Denet hyl ati on of (32) is achieved by treatnent with an
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3
RA ( VIIT [err R®
\ /. —
OH HO

RO
2

R} RN .
GNP -

RO
2 {(36)

SRR

2 (37)

RO
R& is -(C1-Cglalkyl

A phenyloxazole starting material is coupled with a
hydroxyphenylalkyl cyanide compound in a Mitsunobu
reaction. Cyclization of the cyano group to form the
dihydroimidazole (37) can be achieved by £first, treating
(36) with hydrogen chloride gas in ethanol at low
temperatures for about four hours then refluxing with

ethylenediamine for an additional period of up to 32 hours.

Compounds of formula I where Ar is phenyl substituted
with two substituents which when taken together with the
carbons to which they are attached form a pyridyl or
tetrahydropyridyl can be prepared according to Schemes
IX(a) and IX(b) below.

Rlerr] is err]-Cerr] alkyl 5 Ais halo A
nmet hoxyphenyl al kyl hal i de such as p-net hoxybenzyl

Wi th i nwia98it5874 o form (32). The reaction, conducted PETAISIOUES3 or gani c
I's substantially conplete in about 16

chloride is refl uxed



5 A phenyl oxazol e starting material is coupled with a

hydr oxyphenyl al kyl cyani de conpound in a M tsunobu reaction.
Cyclization of the cyano group to formthe di hydr oi m dazol e (37) can be
achi eve@v@98iMs2re$t, treating 10 (36) with hydrogen chl origerggehesset hanol
at | ow tenperatures for about four hours then refluxing with

et hyl enedi am ne for an additional period of up to 32 hours.

Compounds of fornula | where Ar is phet®@- substituted with two
substituents which when taken together with the 15 carbons to which they
are attached forma pyridyl or = sSchehweahydsppyridyl can be prepared

according to Schenes IX(a):and | X(b) bel ow. WO 98/ 15274
PCT/ US97/ 17963 - 32- . Schene | X(a)
[err] H,CO H,CO R
e ——
NH, ¢ N
(38)
HO R’
+
] NPG
R
(40)
R o}
\
\_/
o)
RO
2 (41)

R

PG is a protecting group
5 Rf is hydrogen, -(C1-Cglalkyl haloc or protected

hydroxy



PGis a pfot ecting group 5 ' R is hydrogen (C 'C6')'él"kyl “halo

or protected hydr oxy WO 98/ 15274

PCT/ US97117963 - 33-

Scheme Wg(98)15274 [err] : Rf FCI/H§W13YEN,
-(C1-Co)al kyl, halo or protected 5 hydroxy. In the above
reaction Schenes | X(a) and | X(b), starting material (38) is cyclized

with the appropriate al dehyde in am3cid solution to forminternediate
(39) as

10

15

20

Scheme IX(b)

H,CO H,CO R
—— —_—
NH, ¢ N
R
(38) {39)
£ R} o R’
HO R :
* \__;%t:://~\\
N
N OH
R RO
(42) ®? (3)

I/\ Rt
N
Rf
{43)

Rf is hydrogen, -(Cl-Cé6)alkyl, halo or protected
hydroxy.

In the above reaction Schemes IX{a) and IX(b),
starting material (38) is cyclized with the appropriate
aldehyde in an acid solution to form intermediate (39) as
an oxalate salt.

In Scheme IX(a), intermediate (39) can first be
demethylated by refluxing the oxalate salt (38) with
hydrogen bromide then protecting the nitrogen with an

amino-protecting agent such as di-tert-butyl dicarbonate to

prepare {(40).

In Scheme IX({b), the free amine (39) can be aromatized

in the presence of dehydrogenating reagent by heating with
palladium black followed by demethylation, as discussed
above, to form (42).

Compounds (40) or (42) can then be coupled with an
appropriately substituted phenyloxazole in a Mitsunobu
reaction, to form the desired products (41) or (43).

Removal of the nitrogen protecting group can be achieved by



10 an oxalate salt. =~~~ " In Schenme IX(a), intermediate (39) can first
be denet hyl ated by refluxing the oxalate salt (38) with hydr ogen
brom de then protecting the nitrogen with an am no- prot ecti ng agent
such a ; 4-butyl dicarbonate to 15 prepare (40). pcruserndss Scheme

I X(b), ree amne (39) can be aromatized in the presence of
dehydrogenati ng reagent by heating with pal | adi um bl ack foll owed by
denet hyl ati on, as di scussed above,3o form (42). 20 Compounds (40)
or (42) can then be coupled with an appropriately substituted

pheny! oxazohead s apdbhSHOoBy mucheaS! bneLAhRM Wagyflesi ed product s

(41) or enpva e nitrogen protecti n% %roup can be achieved
trifigeoergebyg acid and an appropriate t-bu caIgpIUS97/ 17963

-34- sS4 vaslpe gﬁ&HOQ§| fHYopHEROAS byzft e xyigribtecting
trifluoroacetic, acid a agggrlate -butyl ca scaveﬁﬂ r such
as t hi oph&rdfP ¥ ?“H?BYS y PbPGt BEEFREY 9ToyP-IYi 231?1 gl?i-S/'droxy
groupsmayfore eepnplect pgdbylysikobrexaeplcaenity diially sirs awid rdsgigmeiingy th an
aci d depe i DG p ti p sel ect ed. Conpounds
where Ar f&g su%s?r?egeéggg ;g&ﬁg gggng%ﬁ

achi eved by the foll ow ng
gener al reactiopmSehade ergoAr is substituted pyridyl Ssiterhe X

achieved by the following general reaction Scheme X

10 Scheme X

R}
O
f 1
R R® R \L\
RE + N OH

= ———ee

o} N RO
R

R2 is oxo-substituted -(Cq-Cg)alkyl
Rf is hydrogen, -{(C1-Cg alkyl), halo or protected

15  hydroxy

Using an appropriately substituted pyridone
carboxaldehyde and an appropriately substituted
phenyloxazole in a Mitsunobu coupling reaction, compound

20 (44) is prepared. When rRE is a protected hydroxy group, it
may be deprotected after the coupling step. Compound (44)
can then undergo reductive amination using either process
described in Scheme I(a), step (e) above.

Compounds of formula I where Y is sulfur can be

25 prepared as illustrated in Scheme XI below.



lerr] " Rais oxo-substituted -(Cl-C6)alkyl R is

hydr ogen, -(Cl-C6 alkyl), halo or protected 15 hydroxy Usi ng an
appropriately substituted pyridone car boxal dehyde and an appropriately
subst i t WOSA5274 phenyl oxazol e in a M tsunobu coupling red?pvgﬁgﬁggﬁpound 20
(44) is prepared. Wien Rerr] is a protected hydroxy group, it may be
deprotected after the coupling step. ngpound (44) can t hen undergo
reductive am nation using either proce described in Schenme I(a), step
(e) above. Conmpounds of fornula I where Y is sulfur can be 25
prepared as illustrated in Schene XChsEOWT WO 98/ 15274
PCT/ US97/ 17963 - 35-
Schene Xl R?
; 0
R" § \i](;v/ﬁ\
G CAne
———
HS RO
(45) 22 (3)

)g(j\/\ @l

R2 is oxo-substituted -(C1-Cglalkyl

An appropriately substituted phenyloxazole is coupled
with an appropriately substituted mercaptobenzaldehyde (45)
in a Mitsunobu reaction. The resultant intermediate (46)
can then be reduced to the desired amine using either of
10 the reductive amination reactions described in Scheme I(a),
step (e).
Compounds of formula I where R3 is -(C1-Cglalkyl and
R, R1, R2, R4, X and Y are as described above can be
prepared as follows:
15



[err] Ra is oxo- substituted (C[err] C[err])alkyl 5

An appropriately substituted phenyl oxazole is coupl ed with an
appropriately substituted nmercaptobenzal dehyde (45) a Mt sunobu
react i oWOBHE Mesul t ant i nter medi ate (46) can t hen be"qwaga%t’o t he
desired am ne using either of 10 the reductive am nation reactions
described in Schene I (a), step (e) Conmpounds of fornula

where R3 is -((err]-Cerr])al kyl and 3%~ R, Rerr], Rerr], Rerr], X and
Y are as descri bed above can be prepared as follows: 15 WO
98/ 15274 Scheme XIPCT/ US97/ 17963
- 36- Q Schene X |

R1 Rz

+ OCH,CH,
a
RO (1) (47)

2

R}
j/\co CH,CH, w3
RO (48)

RO (49) HO
R’ R
0
1
. C\L/\
N (o] r?
RO
g2 (50)
A is halo

R2 is oxo-substituted -{C1-Cglalkyl

Potassium ethyl malonate is stirred with a metal
halide, such as magnesium chloride and a base, such as
triethylamine, in an aprotic polar solvent such as
acetonitrile under an inert gas such as nitrogen at ambient

190 temperatures then reacted with an acid halide such as p-
chloro-propionyl chloride to form starting halide (47).

Intermediate (48) is formed by reacting the halide
(47) with an appropriately substituted benzamide (1),
prepared as described in Scheme I(a) above. The reaction

15 is allowed to proceed at temperatures of about 100° to
150°C under an inert gas such as nitrogen for about 1 to 8
hours.



[err] Ais halo Rlerr] is oxo-substituted

-(dJerr]-Cerr])alkyl 5 Pot assi um ethyl malonate is stirred with a
net al such as magnesi um chl ori de and a base,

triet hy‘lvgr??ﬁéi’ql n an aprotic polar solvent such as acet oni trlsre under
an inert gas such as nitrogen at anbient 10 tenperatures then reacted with
an acid halide such as [err]- chl arg-propi onyl chloride to form
starting halide (47). Intermediate (48) is forned by reacting the

hal i de (473 Wi ths:an appeopLi ti.tu hen
prepared as de%%&?%gagfln c §e{€ r?'(eg)l%tl%\t}%.é)T é‘ecgleactﬁzegcilﬁ é %g%ﬁ“f owed to
proceed agutknmperiitbhévmotlapanum] dgfderide ta(ffordS.LK@{mcn}rﬁiuhﬁ%)r an inert

gas such OF .a . /15274
22 tegy, B %n}:é&QSEQOB ksaBBHEuLLER Sinder QU 1%1e7rt gas Su&pR%%UCtI on of

i nt er mediBEErPAER Hnt Ana2PERGAFNECAgEN SOl Vealtic PTa LY hehi $HE I &% num hydri de

af fords C@@@@&uﬂﬁd{céehran fohear pdudlddon i Ereandudecthdmneer an inert gas
such as nit en in tic pol.ar solvent or_ eth re%léch as 5

t et r ahydr of ur a g B¥ & B‘éEFBg‘OgP FPSRLLRSy ), APPToPTia ing a Mtsunobu
coupl i ng, s@nstppnbpdi beskpldehydebgtsi mmmmmtmm né4iSi t h

internedigles(4 {g\) 1aaf 6 %m%nq:h(rﬁ(%)q éé}?rl@?e reduced by
reduct i ve@%m |Sﬁmgg gesgrl bed 11 SCht step above to form
t he des.yé@dpggaggtamlnatlon as described in cheme I(a), step e,
10 above to form the desired product.
Compounds of formula I where X is § can be prepared as

follows:
Scheme XIII
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Corrbounds of fornmula | where X is S can be prepared as fol |l ows:

Schene Xl 15 [err] WO 98/ 15274
PCT/ US97/ 17963 - 38- [er%h‘
WO 98/15274 _ PCT/US97/17963
- 3 8 -
Rl
Rl e
N \ CO,CH,CH
N 2 2 3
RO
R? {56)
R’ a
1 S + ;
R 4 \ -
N OH HO
RO
R? (57)
Rl
S
1
N 0
RO
R2 (58)
A 1is halo

R is oxo-substituted -(C;-Cg)alkyl

5 Benzamide (52) is prepared by refluxing an
appropriately substituted benzoic acid with an activating
agent such as carbonyldiimidazole under an inert gas such
as nitrogen, then reacting with methylamine as described in
Scheme I, Step (a) above. Using an aprotic polar solvent

10 such as tetrahydrofuran, the reaction is substantially
complete in about 2-24 hours.

Conversion to the thiobenzamide (53) is achieved by
reacting (52) with Lawessens reagent at temperatures of
from 80°C to 120°C in an organic solwvent such as

15 hexamethylphosphoramide under an inert gas such as nitrogen
for about 1 to 2 hours.

The synthesis of intermediate (55) is accomplished by
refluxing the thicamide (53) under an inert gas such as



Ais halo Rlerr] is oxo-substituted -(Cerr]-Cerr])alkyl 5
Benzam de (52) is prepared by refluxing an appropriately substituted
benzoi sflspist h an activating agent such as car bonypeii;877agQl € under
an inert gas such as nitrogen, then reacting with nethylamne as
described in Schenme I, Step (a) above. Using an aprotic polar sol vent
10 such as tetrahydrofuran, the reactdzn is substantially conplete in
about 2-24 hours. Conversion to the thiobenzam de (53) is achieved
by r ' 5 | a t ures of from
80[err] Cq?géﬁggfér‘r%ﬁim %Hah g@%%ﬁé?in%a\%h gjsch ag Eg& i

hexanet hy¢thhospacehnrprgetahger natien@resfncs th retassiwgehodidet or Anbout 1

to 2 hourgprotic polafh@oi¥BhiResirs ddhdAIdRHUA e By dSofeEAPLEShed by
refl uxi ng thlaan1de 5 under an inert gas suc

h 3) as
- 30- Pﬁ?g%ljs N ERR FEAFE1Talick &t %ﬁfcﬁ“a@‘bﬁlh%taﬁ hours.
chl or sacet oacetgteizattibe ppepergaref tid atsiawdlieod{e) A9 achiepeatic
pol ar solyent or. ether.such t ahy.dr.of uran_ | pre red and the
reaction ?% E%%%FEF %F%%%ﬁt §ié%%ﬂh3é&%§aﬂrékéégs of ém&g%lum
acetate in acid such as acetic acid under an inert gas such

as nitrogen for from 1 to 5 hours.
Reduction of the thiazole ester (56) is accomplished

10 with a reducing agent such as lithium aluminum hydride.
The reduction is preferably conducted under an inert gas
such as nitrogen in an aprotic polar solvent such as
tetrahydrofuran. The reaction is substantially complete in
1 to 2 hours.

15 Using a Mitsunobu reaction, the thiazole intermediate
(57) can be coupled with an appropriately substituted
benzaldehyde to form (58) which can be isolated and
purified and reduced to the desired amine by reductive
amination as described in Scheme I{a), step (e) above.

20 Compounds of formula I where Y is CHRS, where R4 and
RS are individually hydrogen or R4 and R5 taken together
form a bond can be prepared according to Scheme XIV as
follows.



5 Cyclization to prepare the thiazole (56) is achieved by
reacting thioester (55) with an excess of ammoni um acetate in acid such
as acetic acid under an inert gas such as nitrogen for froml to 5
hours. WO98/15274 Reducti on of the thiazole ester (56) is apegrsby/shes 10

wi th a reducing agent such as |ithium alum num hydri de. The reduction
is preferably conducted under an inert gas such as nitrogen in an
aprotic polar solvent such as t et r-dddrofuran. The reaction is
substantially conplete in 1to 2 hours. 15 Using a M tsunobu
reaction, the thiazole internedi at 8cheme(&T)y can be coupled with an
appropriately substituted benzal dehyde to form (58) which can be

i sol ated and purified and reduced to the desired am ne by reductive
ami nation as described in Schee |(a), step (e) above. X Conmpounds
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5 A is halo

R2 is oxo-substituted -({C1-Cglalkyl

APG is a protected aldehyde
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At ambient temperature, in a polar solvent such as
methylene chloride, an appropriately substituted starting
alcohol (59) is halogenated by treatment with a
halogenating agent such as triphenylphosphine and bromine
in the presence of a base or acid scavenger such as
imidazole. The reaction is substantially complete in 1-24
hours.

In a displacement reaction, the halogenated compound
(60) is refluxed with triphenylphosphine in a nonpolar
solvent such as xylene for about 24 hours to form the
activated intermediate (61).

Intermediate (62) is prepared in a Wittig reaction
using a strong base such as sodium hexamethyldisilazane and
an appropriately protected aldehyde such as
terephthalaldehyde mono-(diethylacetal). The reaction is
preferably conducted in an aprotic polar solvent such as
tetrahydrofuran at temperatures of from about -20°C to
about 0°C and is substantially complete in about 3 to 10
hours.

It will be readily appreciated by the skilled artisan
that intermediate (62) forms the E and Z isomers which may
be readily separated by conventional chromatographic
techniques.

The desired éldehyde {63) may then be deprotected by
treatment with an aqueous acid such as hydrochloric acid
for about 24 hours. Deprotection is preferably conducted
in a polar solvent or ether such as diethylether at ambient
temperature.

Reductive amination can be accomplished using either
of the procedures described in Scheme I(a), Step (e).

Compounds of formula I where Y is -CHRS and RS is
hydrogen can be prepared by hydrogenation of compound (64)
with hydrogen gas and 5% palladium on carbon. The reduction
is preferably conducted in a non-polar solvent such as
toluene at ambient temperatures and is substantially
complete in about four hours.

WO
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an appropriately substituted starting al cohol (59) is hal ogenated by
treatment with a 5 hal ogenati ng agent such as tri phenyl phosphi ne and
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Starting material (66) is achieved by treating an
10 appropriately substituted benzoic acid with a peptide
coupling reagent, such as 1,1'-carbonyldiimidazole, to form
an activated acylating agent then reacting with an
appropriately substituted serine compound.
The methyl ester (66) is cyclyzed to the oxazoline
15 (67) by reacting with a brominating agent, such as
triphenylphosphine, and carbon tetrabromide in the presence
of a base.
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defined as in Schenme | (a) above, and m=O can be prepared as denonstrat ed
I n Schenme XV bel ow. 5 Schenme XV [err]

A i s halwo98/15274 Starting material (66) is achieved by rcrusI™MgIesn 10
appropriately substituted benzoic acid with a peptide coupl i ng reagent,
such as 1,1'-carbonyldiimdazole, to form an activated acyl ati ng agent
then reacting with an appropri at el y4Substituted serine conpound.

The nethyl ester (66) is cyclyzed to the oxazoline 15 (67) by reacting

with a brom natThg ageatiosuelinabe conbiicRenyinphaes iy Rt iansbTarbon
tEtrabrOnﬁégiééhéPesQEﬁsggcgcetongtrﬁl%?S%t ambient temperature for
from about 1 to 24 hours.
The oxazoline (67) is oxidized to compound (68) by
5 treatment with an oxidizing agent, such as activated
manganese oxide, at a temperature of about 20°to 50°C for
about 1 to 24 hours in an organic solvent such as acetone.
The oxazole (68) can then be reduced with a reducing
agent, such as lithium borohydride-methanol reducing system
10 in an aprotic polar solvent, such as tetrahydrofuran.
Preferably, the reaction is initiated at ambient
temperatures and then refluxed for from 30 minutes to 12
hours.
Halogenation of (69) is accomplished by treatment with
15 a halogenating agent such as triphenylphosphine and carbon
tetrabromide in an aprotic polar solvent such as
acetonitrile. The reaction can be conducted at ambient
temperatures for from 1-24 hours.
In a displacement reaction under Finkelstein
20 conditions, the halogen is replaced with an appropriately
substituted benzaldehyde.
Reductive amination of (70} as described in
Scheme I(a), Step (e), above vields the desired product
{(71) .
25 Compounds of formula 1 where Ar, X and Y and R4 are as
defined as in Scheme 1l(c-e), above, and m=0 can be prepared
as demonstrated in Scheme XVI below.
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- 43- The reaction can be conducted in an aprotic pol ar

sol vent, such as acetonitrile, at anbient tenperature for from about 1
to 24 hwores15274 The oxazoline (67) is oxidized to camusmd79688) by 5
treatment with an oxidizing agent, such as activated manganese oxi de,
at a tenperature of about 20[err] to 50[err]C for about 1 to 24 hours
in an organic solvent such as acetoner-44- The oxazole (68) can then
be reduced with a reducing agent, such as lithium borohydri de-net hanol
reduci ng system 10 in an aprotic giade SOfvent, such as tetrahydrofuran.
Preferably, the reactionyisgenitiated at anblent tenperatures and then
refluxed for from30 mn 5 to 12 hour s. s Hal ogenation of (69)
is acconplished by treatnmept with 15 ,a hal ogery '--Ragent such as

tri phenyl phosphi ne T r® tet W pe n aprotic polar sol vent

CA

such as acet oni reaction =l at anbi ent
tenperatures for fr 24 hours. n a dlspIaCENEﬂ?>react|on under
Fi nkel stein 20 R ons, the hal of®n id replaced with an appropriately
substituted benzal dehyde. Reduct ir¥e ami napj on of (70) as described
in Scherme | (a), Step (&3} above yields the desired product (71). 25
Compounds of fornula 1 where Ar, X and Y and R4 are as defined as in
Schenme 1(c-e), above, and mio c&ﬁ be prepared as denonstrated in Schene
XVl bel ow. RA WO 9 o §f
PCT/ US97/ 17963 - 3
Schenme XVi [err] s
RN _-R
(72)
I, /Rd
RN _-R
(73)

RC is (CHp) g where q is an integer from 2-6

R4 is H or C1-C5 alkyl
5 A is halo

Starting material (11) is coupled with oxazole
starting material (70) in the presence of a base, such as
sodium hydride. The reaction is preferably conducted at

10 room temperatures for from 1 to 24 hours to prepare
intermediate (72).

Reduction of intermediate (72) can be accomplished by
treatment with a reducing agent, such as borane-
dimethylsulfide, to preparxre (73).

15 Compounds where m is 2 can be prepared as described in
Scheme XVII, below.



Rlerr] is (CHerr] where q is an integer from2-6 Rd is_'lil .or

ad-C5 al kyl 5 Ais halo Starting material (11) is
coupl ed_wi th oxazol e starting material (70) in the presence of a base,
such as WO%¥H um hydride. The reaction is preferably coRGFE¥F16310
roomtenperatures for from1l to 24 hours to prepare internedi ate (72).
Reduction of internediate (72) can be %égorrpl I shed by treatnent with a
reduci ng agent, such as borane- di hyl sul fide, to prepare (73). 15
Compounds where mis 2 can be prepared as described in Schenme XVi I,
bel ow. WO 98/ 15274 Scheme XVII
PCT/ US97/ 17963 R’ - 45- R’ Schene
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R3
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RO
R (74} RO
R’ (75)
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N OH CHO
+ ——
RO HO
R® {76)
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. o
R S \ . CHO
N —
RO (77)
R2
RJ
0
Rl \ /R'T
\1/\/0 N
N ‘@\ NS
RO
R® (78)
A is halo
5

Starting material (59) is reacted with a halogenating
agent such as triphenylphosphine and iodine, in the
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presence of a weak base. The reaction can be conducted in
an aprotic polar solvent at ambient temperatures for from 1
to 24 hours.

In displacement reaction, the halogenated compound

5 (60) is heated with sodium cyanide in an aprotic polar
solvent such as dimethylsulfoxide for about 1 to 2 hours to
form the intermediate cyano compound (74).

The cyano compound (74) can then be reduced with a

reducing agent, such as diisobutylaluminum hydride, in a

10 nonpolar solvent, such as toluene. Preferably, the
reaction 1is initiated at -78°C and then allowed to warm to
ambient temperature for 1 to 2 hours.

The formyl compound (75) can then be reduced with a
reducing agent, such as sodium borohydride, in a solvent

15 such diethylether to prepare intermediate (76).

Mitsunobu coupling of intermediate (76) with the
appropriately substituted hydroxy benzaldehyde gives (77)
which can be isolated, purified and converted to the
desired amine (78) by reductive amination.

20 Preparation of compounds where Rl and R2 are each
independently -(Cq1-Cg)alkoxy are prepared as described in

Scheme XVIII, below.



Starting material (59) is reacted with a hal ogenating agent such as

tri phenyl phosphi ne and i odine, in the WO 98/ 15274

PCT/ US - 46- e of a
weak b3§é$;§%§‘reaction can be conducted in an aproti%c%o ar 'sol vent at
anbi ent tenperatures for froml to 24 hours. I n di spl acenent
reaction, the hal ogenated conpound 5 (§@).is heated with sodium cyanide in
an aprotic polar sol vent such as di net hyl sul foxide for about 1 to 2
hours to formthe |nterrred|a3§h agoxggggound (74). The cyano
conpound (74) can then be reduce %n%ﬂ reducing agent, such as
dllsobutylalaw nyq hydrjode, in a 10RhQnpel ar 9 vent, such as tol uene.
Preferably, the ~4ction is initial : 78[err]C and then allowed to
war mt o ant hour¥, =——  The fornyl
conmpound ( 7&go"ca hen be reduced B&X h a reduci ng agent, such as sodi um

borohydride, in a'issolvent 15 such dlethyﬂethgg {o prepare internediate
(76). M FsuddBl coupling of internedtdte (76) wth the
appropriately substituted hydyoxy benzal dehyde glves (7%) -F mhich can be
i solated, purified and desired i ne by reductive
am nation. 28 (s Wrere\R &@rr R err] are
each i ndep ar e prepa @g{@s/désgﬁlbed in
Schenme XVII1,
PCT/ US97/ 17963 %
Schene Xvi 1§9°
(82)
CHO
—_—
{CH,) /\o
R’J
N, —
N 8
R
o
PGO
Rb
(84)
R‘l
oy, DS
(CH,) o
HO
b
(85)

PG is a protecting group
RP is -(C1-Cglalkyl

Following the procedure described in Scheme I{a), Step
{a), above, appropriately substituted benzoic acid (79) is
converted to the intermediate benzamide (80).



[err].'

PGis a

protecting group Rerr] is - ((err]-Cerr]) alkyl 5
Fol Il owi ng the procedure described in Schenme I(a), Step
WO 98/15274 PCT/US97/17963
~48~

10

Intermediate benzamide (80) may then by cyclized to
form the ester (8l) by heating at temperatures from 50° to
130°C with 4-chloroacetoacetate under an inert gas.

Reduction of the ester using, for example, lithium
aluminum hydride affords the primary alcohol (82).

Following the procedure outlined in Scheme I({a), steps
(d) and (e), amine (84) is prepared. Removal of the
protecting group by, for example, hydrolysis achieves
desired product (85).

Compounds where R3 and R4 taken together with the ring
to which they are attached form a benzoxazole group are
prepared as described in Scheme XIX, below.




(a) above appropriately substituted benzoic acid (79) is converted to

the i nternedi ate benzam de (80). WO 98/ 15274

PCT/ US97/ - 48-

I nter rre‘ﬁfég 2?Yénzam de (80) may then by cyclized to R HPPHE 2B or (81)
by heating at tenperatures fromb50 to 130[err]C with

4-chl or oacet oacet ate under an inert gag.g - Reducti on of the ester
using, for exanple, lithium5 alum numhydride affords the primary al cohol
(82). Fol | owi ng t he procg%: e %3%£|ned in Schene | (a), steps

(d) and (e), amne (84) is prepar of the protecting group
by, for exanple, hydrolysis achieves deS|red product (85). 10
Conmpounds where B2 4 taken togethé? ri ng to which they

are attached forma
Schene Xl X, bel ow.

rep&ied as described in

__..*
PCT/ US97/ 17963 H,N OMe RO
Scheme X X R® (86)
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RO N/
R’ (89) N
0
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N
RO
2

R™ (30)

An appropriately substituted benzoic acid (81) is
5 coupled with 2-hydroxy-5-methoxyaniline in the presence of
an acid, such as boric acid, to form the intermediate
benzoxazole (87).
Demethylation of (87) using, for example,
borontribromide accomplishes the alcohol (88). Preferably,
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[efr] An approprlately substltuted ben20|c aC|d
(81) is 5 coupled with 2-hydroxy-5-nmethoxyaniline in the presence of an
acid, such as boric acid, to formthe internedi ate benzoxazol e (87).
Denet hywatosnse7ef (87) using, for exanple, bor ont ri br oniPEI/CEIHHIHI | shes
the al cohol (88). Preferably, WO 98/ 15274
PCT/ US97/ 17963 - 50-
-50-
the reaction is conducted in an organic solvent such as
methylene chloride at temperatures of about ~-10° to ~70°C.
Preparation of (89) is achieved in an Ullman reaction
by heating (88), preferably at temperatures of about 14Q%L
5 with an appropriately substituted arylhalide, such as 4-
bromobenzoldehyde in the presence of potassium carbonate
and copper iodide.
Reductive amination, as described in Scheme I{a), step
(e}, affords (90).
10 Compounds where X is -0O- and Y is -N- are accomplished
as shown in Scheme XX.

Scheme XX
o——'N
b
R )X\WCH)//\\O
R’ (86) RO , o)
R® (91) H
(CH)//\\O
—
2
R" (32) R?  (93)
O’N Q\ \\
1
R >\
(CH, )//\\O
RO
R (94)

15
Oxadiazole (91) is prepared by, first, treating an
appropriately substituted benzoic acid (86) with thionyl
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the reaction is conducted in an organi c solvent such as met hyl ene

chloride at tenperatures of about -10 to -70[err]C. Preparati on of
(89) isveohs/essesdl in an Ul man reaction by heating (88)pcii®bRiqb! v at
tenperatures of about 140[err]C 5 wth an appropriately substituted

aryl hali de, such as 4- br onobenzol dehyde in the presence of potassium
car bonat e and copper i odide. ~-51Reductive am nation, as descri bed
in Schene | (a), step (e), affords (90). 10 Conmpounds where X is

-0- and Ychlorideat® 3aepmtd shes ac:.daéhiBQWHe' A nPeRaiR i éé( th
Schenme XX h L % glazo e (91)
i s prepar B@Yo PR P& TS3%hR9 gty the ap FBBFFQF@#Y Substtiittptad benzoic

aci d (86) alkiAantiidengilme, such as methylethylamidoxime.
Following steps (b)-(d) as described in Scheme XIX,
5 above, desired product (94) is achieved.
Compounds where X is -O- and --- is a single bond can
be prepared as described in Scheme XIX below.

Scheme XXI
10

3 3

O—ij;\‘ gLCH 0——j;\\ oH
1 1
R > R
N, (cHy Xy ch
________’ .——_’
RO RO
2 2

R (95) R (96)
R3
1
s U
N
H

RO

2

R (97)

: i/@\

RO

R (98)

Reduction of (95) is accomplished by treatment with a
reducing agent such as lithium aluminum hydride.
Preferably, the reaction is conducted in an aprotic polar

15 solvent such as tetrahydrofuran at temperatures of around -
10°C to prepare the intermediate alcohol (96).

In a Mitsunobu coupling, as described in Scheme I(a),
step (d), aldehyde (97) is prepared. Reductive amination,
as described in Scheme I(a), step (e), affords (98).
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-51- chloride to prepare the acid chloride internediate whi ch may
then be reacted with the appropriately substituted | am doxi me, such
as met hyYReH2%i doxi ne. Fol I owi ng steps (b)- (d)P @"ﬁ%‘%"u’ﬁ’bed in

Schenme XI X, 5 above, desired product (94) is achieved. Conmpounds

where X is -0- and [err] is a single bqgg can be prepared as descri bed
in Schene Xl X belom/ Schenme XXI 10 [err]

Reducti on of (85}!l cconpl i shed Qy treatment with a
pounds where Ar 1is tetrahydronaphthyl are prepared

as depicted in Scheme XXII.

Scheme XXII

5
R)
[
: \
R
Ny (cngm/\ OH
RO
R® (96)
8 M
1
R
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\N (CHz)m/\o
————
RO




reduci ng agent such as |ithium al um num hydri de. Preferably, the
reaction is conducted in an aprotic polar 15 solvent such as

tetrahyg{(g%@%q%at t enper at ures of around- 10C to pre%.l%gg?ﬁ.,%
e

i nternme ohol (96). In a Mtsunobu coupling, "as sc?ibed in
Schene | (a), step (d), aldehyde (97) is prepared. Reductive am nation,
as described in Schene I(a), step (e), _gktords (98). WO 98/ 15274
PCT/ US97/ 17963 -52-

Compounds where Ar is tetrahydronaphthyl are prepared as depicted in
Scheme XXI | . Bcheme XXI 1 5

[err] VO 98/ 15274 &
PCT/ US97/ 17963 Q ).

[err] . O—Tgk\

m . .
RO
R® (101) \
N\/
R3
0
R\ \
Xy iewy s O
RO
R* (102)

In a Mitsunobu coupling, as described in Scheme I,
step (d), ester (99) is prepared. Hydrolysis of the ester
is accomplished by treatment with a base, such as lithium

5 hydroxide, to prepare the acid (100).

Cyclization to the tetrahydronaphthyl (101) is
achieved by conversion of the acid first to the acid
chloride, by treatment with, for example thionyl chloride,
then by reacting the acid chloride intermediate with

10 ethvlene gas. Desired product (102) is accomplished by
reductive amination as described in Scheme I, step (e).

The intermediates and final products may be isolated
and purified by conventional techniques, for example by
concentration of the solvents, followed by washing of the

15 residue with water, then purification by conventional
technigues such as chromatography or recrystallization.

When Ar is phenyl substituted with one or two (Ci-Cg
alkyl)R6 groups, the present invention may have one or two
stereo centers. The methods, formulations and compounds of

20 the present invention encompass the diastereomers and the
racemates and their individual stereo isomers.
Diastereomeric pairs may be obtained according to
procedures well known in the art. For example, formation



In a Mtsunobu coupling, as described in Schene I, step (d), ester (99)

is prepared. Hydrolysis of the ester is acconplished by treatnment with

a base, such as lithium5 hydroxide, to prepare the acid (100).

Cycl i zawaoss/tse74 he t et rahydronapht hyl (101) is achi eVREII/B§9786%63er si on

of the acid first to the acid chloride, by treatnment with, for exanple

t hi onyl chl ori de, then by reacting the acid chloride internediate with

10 ethyl ene gas. Desired product (102) 3% acconplished by reductive

am nation as described in Schenme |, step (e). The internedi at es
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acconplished by treatnent with g chiral, acid, such as, tartaric acid or

di i saPr opYF FHBAE- kBEO CHIPONRESa iy the 1nstant yinyentipn [@xfii |y appreci at ed
by the sktbhedraitildgnavaillahdte.t he substituted benzoic acid, am de, am ne,
al cohol , al dehyde, heterocycli.c,. idn.dazole and thio nol starting
materials are kgfhﬁPﬁég &) cﬁ%ﬁm %ﬁﬁﬂﬁgﬁﬁhf%wl%%ﬁ?%ﬁ?téﬁ§b%adiIy pr epar ed
by known peebairgtésonf odmtbememmpicainids of this invention. The

examples are illustrative only and are not intended to

15 limit the scope of the invention in any way.



avai lable starting materials. Al other reactants used to 10 prepare the
conpounds in the instant invention are commercially avail abl e.

The fol W@#}gﬁzﬁanpl es further illustrate the prepar atpfu@hnbdis

conmpounds 0 s invention. The exanples are illustrative only and are
not intended to 15 |imt the scope of the invention in any way.
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2-(3,5-di-t-butyl-4-hydroxyphenyl) -4 %%éﬁ-
ethylan1nonethylphenoxy)ethyl)oxazole oéklorlde 5

di hydrat e A Preparation of 3,5-bis(1,1- dlnethylethyl) 4-

hydr oxybenzani de 103, 5-d0-e-B3tk1MachoRrthaehh éﬁaus (A ppl) of
3,5-bis(1, 1- éneth letg§!)5FHF%g;OX ben20|c af 533 3. 3 nmol )

car bonyl di i mi d8%BY L2RABOREE ox¥preleohpiReahlorigRd heat ed
slowysto reflux and allowed to refkﬂmm¢GWa€e5 hours. The reaction

m xture was cooled to 26[err]C and 15 concentrated aqueous anmoni a was

added. Stirring was continued for 2 hours and the reaction m xture was
al l owed A. to Rnepnraiviemight 3, Fhbisdht dndd medhy tetdnsiflerded to a

flask and rinsed, @d-Rpetzahygdeof uran (250 mb). The mixture was
stirred, layers were separated, and the aqueous |ayer 20 was saved. The

organi c |l ayer was washed with brine (2.5 L) fol |l owed by brine/deionized
(D) yvater (1 Wd.H 49 L Merton €LgaRi, C74ayer was mashesk Vi th-Bisg (M 1-

hyd hl org. i d t 2 / L foll db
o 7N At L A SR B8 potis s 3R 1T M o 7 M2
hydrophloﬁambmﬁyﬂdﬁﬁmﬁdae@lﬂﬂaed/betmeh&@r@fh&knB(MHFHSWQre comiJiread
organic | Lerillg Qﬂgba'l%vﬁe%et%sﬁeflui YL S T €

washed w t te ra dro ur dan., t\!\é‘?'he co i ne ani c 1ayers were washed
Wi th brin@ouss ed The redeF LaR MixEyreatas( mg})edaﬁ@ f44teraRl The filtrate

was evepoririRibritrated agqueous ammonia was added. Stirring was

continued for 2 hours and the reaction mixture was allowed
to stand overnight. The contents were transferred to a
flask and rinsed with tetrahydrofuran (250 mL). The mixture
was stirred, layers were separated, and the agueous layer

20 was saved. The organic layer was washed with brine (2.5 L)
followed by brine/deionized (DI) water (1 L/1.5 L). The
organic layer was washed with 9.7 M hydrochloric acid
(HC1l) /deionized water (0.25 L / 2.25 L), followed by 9.7 M
hydrochloric acid/deionized water (0.5 L/2.8 L}, and 9.7 M

25 hydrochloric acid/deionized water/brine (0.5 L/1.5 L/1.5 L).
The organic layer was set aside while the combined agueous
layers were washed with tetrahydrofuran. The combined
organic layers were washed with brine, dried with sodium
sulfate (855g) and filtered. The filtrate was evaporated to

30 1011lg of a wet (water), white solid. Methylene chloride was
added and removed in vacuo. This procedure was repeated
with ethyl acetate (6 L, then 2 L) to produce a solid
residue (779g). The residue was slurried in ethyl acetate
and heptane, filtered, and dried in a vacuum oven to yield

35 the desired amide (736g, 98.7%) as a white solid
mp 257-260°C,
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by addi nga2%0owe@0tsl ceblath: b omwick tuddofvddidm buttie REidwim afdrer ( MIBE)

and. U< 858L8be. eyt L0 I SLn SePASE 101 mtllgg S
dri ed 5w t Bheodpdrtsonf s mwdled toorddit raatdedhen EHucsadiymve 30.8g of a
tan solidy,dBbfide solution (50 mL) was added dropwise. The reaétion
mixture temperature increased to 55°C. The mixture wés
stirred 25 minutes, then concentrated agqueous hydroéﬁioric
acid (25 mL, 300 mmol) was added dropwise to the reaction
20 mixture to bring the pH to 7-8. The mixture was filtered
and the cake was washed with methanocl (2 x 50 mL). The
methanol was removed under vacuum, and then 1N hydrochloric
acid (100 mL) and water (100 mL) were added. A gummy
precipitate formed. The precipitate was dissolved by adding
25 500 mL of a 1:1 mixture of tert-butyl methyl ether (MTBE)
and ethyl acetate. The resulting emulsion separated into
three layers overnight. The upper layer, containing desired
product by HPLC, was dried with sodium sulfate and
concentrated in vacuo to give 30.8g of a tan solid. This
30 solid was dissolved in 2:1 methanol:water (225 mL) at 75°C.
The stirred mixture was allowed to cool to 25°C over 1 hour,
and stirred for another 2.5 hours. The mixture was filtered
and the cake was washed with a total of 120 mL of 2:1
methanol:water. Vacuum drying at 40°C gave 21.94g of the
35 subtitled product. A 19.9g portion of the acid was
recrystallized from 300 mL of 1:1 heptane:toluene to give



30 solid was dissolved in 2:1 nethanol :water (225 nmL) at 75[err]C The
stirred mxture was allowed to cool to 25[err]C over 1 hour, and
stirredwess/ppef her 2.5 hours. The mixture was filtered Pc.xﬁg#;.”tlm:,cak_e
was washed with a total of 120 nL of 2:1 net hanol : wat er. Vacuum drying
at 40[err] C gave 21.94g of the 35 subtitled product. A 19.9g portion of
the acid was recrystallized from3097aL of 1:1 heptane:toluene to give
WD 98/ 15274 PCT/ US97/ 17963

-57- 7 JORMES, S
white sol |1'1 7769 ((6@% -68aflelr r%li@ié» Qéerr %%E%B/gogé(&?‘]‘%o%ﬁv%z) [err]
12. 49(sWHtee§€H:gﬁ]ges with 5 D[err]O) 793(s IH, ), 7.72 (s, 2H),
7.54 (s, b, 16sclsaregrs with Derr]0O, 3.56 (s, ZHéall ﬁlt(z é?F%B 56

I Si rr. cul ate
El T gga %ﬁ % (oM ¢ é‘%éﬁ’lﬂg’gﬁ (£ 7189, exchanges wathrpvs 331
(M#) . D20¢; 7-PReddr-atiton Jof »-13, 65 di 2K} bu¥ y544 by didky pemanget ( 2-
hydroxyethythomggqle3 535(5, 20 0 B Z2L(§] aglyy 7579 (2.28 nol) of the

conpound sol'ved i n tetrahydrofuran To the solution
rrp a’ggg n@?ﬂ'yasnla&kﬁ} fs‘?l? rSk9Re G4t h water-bath cooling, 1 M

borane tetrahydag&uuamda1€3dg dd teg; 1 fouy g@e ﬁeagtbgﬂ 4 nlxturF ras
uenched with th noI 6 very, to hydrogen evol ution.
'?’he m xture wagE ! s'{gé }? 7v%$n|%h ?r?le solution was placed on a

rot allyp evEpMEaBai (M+)and evaporated to a foam (995g). The residue was

di ssol ved intert-butyl nmethyl ether (11 L) and deioni zed water (4.9
L) and 50% sodi um hydroxide (130 nL) were added and stirred 25 then brine
was addedC¢ 3. 6PERPaATERians aferde @ | Dt tbutyl séphydrexypblediig -thr(@e

| ayers. The | owslrbwe drayanssyed no product so they were discarded.
The tert- butylmgefhe?. aM@éther | ayer was washed with a m xture of 1 N
sodi um hydr oxi de (100 nlL), deionized water (2 L), and brine (2 L). 30

The &5gani ¢ | ager avagidrfiledkwi tA5&pdi2um suhd Bt eof f theeeefipound of step
B was dissolved in tetrahydrofuran. To the solution was
added, very slowly at first and with water-bath cooling, 1 M
borane tetrahydrofuran (4.8 L) After 1 hour the reaction
mixture was quenched with methanol (650 mL) very slowly due

20 to hydrogen evolution. The mixture was allowed to stir
overnight. The solution was placed on a rotary evaporator
and evaporated to a foam (995g). The residue was dissolved
in tert-butyl methyl ether (11 L) and deionized water (4.9
L) and 50% sodium hydroxide (130 mL) were added and stirred

25 then brine was added (3.6 L). Layers were allowed to
separate yielding three layers. The lower two layers showed
no product so they were discarded. The tert-butyl methyl
ether layer was washed with a mixture of 1 N sodium
hydroxide (100 mL), deionized water (2 L), and brine (2 L).

30 The organic layer was dried with sodium sulfate, filtered
and evaporated to give 802g of viscous residue. Toluene
(1.4 L) was added to the residue and the mixture was heated
to 80°C to obtain a solution. Heptane (6 L) was added, the
solution was heated to 93°C, and then cooled over 1.5hours

35 to 0-10°C with an ice bath. The mixture was filtered and
the cake was rinsed with 60:40 heptane/toluene (2 L). The
solid was dried in a vacuum oven to yield 670g of subtitled



and evaporated to give 802g of viscous residue. Tol uene (1.4 L) was
added to the residue and the m xture was heated to 80[err]C to obtain a
solution. Heptane (6 L) was added, the solution was heated to 93[err]C
and t heWOS886¥4 over 1.5hours 35 to 0-10[err]C with an iREPHR7963The

m xture was filtered and the cake was rinsed wth 60:40 heptane/tol uene
(2 L). The solid was dried in a vagyum oven to yield 670g of subtitled
WD 98/ 15274 PCT/ US97/ 17963

- 58- product. The solids were recrystallized fromtoluene (2 L)

and hept @G- L)The §PLidscrerg rerwyyitald)ized drsaudoluene (2 Iihite
?ol . gSH) and%éﬂ@ax?eﬂiéesriﬁ to5y5.%'16] raz% (899 bardla) 3930%({@%:{25] (1 48
S, : S

| H), ?(‘%hltﬁ—i)SOll *7.82 (s, 2H) D. Preparatl on of
2-(3, 5 dimg -118 y$-21 #@dr oxyphenyl ) -4-(2- 10

(4- fogwlmmowm@wyli@éamw 5.1-48 (s I@ﬁ)com’@un@ OfJ St @R oCpp204. 3
g, 644 triethylam ne (100 ni, 716 mmol) "and mét hyl ené chl éri de
(1.7 ZLI}) we? 9%t Lk ed tobgPvHza Qﬂl)ut 5052 Mist.hddBsul®.ddy1 (s15 1Hhl ori de

(81.3g9, #Qgymps) y@A added over 15 minutes and a wat er bath was used
to keep the pot tenperature below 31[err]C The reaction m xture was
stirred and allowed to cool to 23[err]C over 1.5 hours. The reaction

m xt urﬁe vmﬁ popzefafatgga éﬁIEZ—(g S@&r—ﬂfmﬁ%@%y@tﬂ&;{l@ﬁﬂl@%% hed
r|ns§ w th nethy §ﬁﬁ% ek %§ lL L The organic | ayer was washe
a ) ENT

dro E%e conbi ned aqueous | ayers
wer e back- extracted W th nethylene chloride (0.3 L). The conbi ned

organi c |ayersyp c$ﬁ§BGHdekhs%e§pkuuu%q gffgngga mmo1(0- 5 L) and
dei oni zed wat er he or ganl c layers were dried with sodi um

sul fate, ¥¥ieehe a‘é}hﬂee\ﬁ'éBBrﬁ‘f—'ed Tlg mmclyi e merhstlene sRiSAide s an
oi |y foam,) Teet8estirreat ebngdivat @ reeydtaten Coﬂmmé’mﬂﬁﬂdﬂd di met hyl

SICUE ST A D o

water bath was used to keep the pot temperature below 31°cC.
The reaction mixture was stirred and allowed to cool to 23°C
over 1.5 hours. The reaction mixture was poured inté a 4 L
separatory funnel and the flask was rinsed with methylene

20 chloride (0.5 L). The organic layer was washed with 1 N
hydrochloric acid (3 x 1 L) and the combined aqueous layers
were back-extracted with methylene chloride (0.3 L). The
combined organic layers and washed with a solution of brine
(0.5 L) and deionized water (0.5 L). The organic layers

25 were dried with sodium sulfate, filtered and evaporated to
give 254g of the mesylate as an oily foam. To the
intermediate mesylate compound was added dimethyl sulfoxide
(DMSO, 0.7 L) and a solution was obtained. In a separate
flask, 4-hydroxybenzaldehyde (89.6g, 734 mmol), potassium t-

30 butoxide (79.98g, 0.713 mmol) and dimethylsulfoxide (1.2 L)
were combined and heated to 45°C to yield a brown solution.
The mesylate compound in dimethylsulfoxide was added all at
once. The reaction mixture was heated at 60-65°C for 15
hours An additional 0.5 L of dimethyl sulfoxide was added.

35 The reaction temperature was increased to 70°C and held
there for 2 hours. Then, 4-hydroxybenzaldehyde (3.92g) and
potassium t-butoxide (3.59g) were added to the reaction



30 butoxide (79.98g, 0.713 mml) and di methyl sul foxide (1.2 L) wer e
conbi ned and heated to 450C to yield a brown sol ution. The nesyl ate

conpoungyad vg/g828@t hyl sul f oxi de was added all at once. HoaUsPAGI6®N
m xture was heated at 60-65[err]C for 15 hours An additional 0.5 L of

di met hyl sul foxi de was added. 35 The reaction tenperature was increased to
70[err] C and held there for 2 hours59Fhen, 4-hydroxybenzal dehyde
(3.92g) and pot assi umt-but oxi de (3.59g) were added to the reaction

V\153998/ 152?:{!1.xtture AZ]-c\fter77 hhours tat 700°C t:c1'31et ﬁeé%@:lt%ﬁ%fﬂg&?é was

-59- Xt ur er 0 a err e reaction m xture was

'l owed t GISUISE G Bht B0 oHRT B0t &= TaTThuCYT deihvEs 3 1)
was added etthdhe(3 ehct) owasi afded. tbhehe readuﬂdmmmwtramt@d vvlth 1N
sodi um hy 2 e equg; | b

extract eng qt‘%tdltor(%és &%r%cf:la {JEQ?& #er u§“ chr %ﬁ’ hgg Ai rded
The 5 cdms rmm@%nl@yeayewgrﬁep@mmm atchﬁetmczuaeﬁm@n gert- L),
dei oni Zedb‘@é /rﬁ’étﬁfl(gthér apdxbri pe %\%d—)theﬂ‘%lscaﬂi&?n' Grh@yer was

dried with s dJum fate, ltered and 10, evaporated to, give a dark
resi due ( d GREAREE] Q:Iﬁiée%ﬁswere Heshad, & tith deinnd R WAte®t Mgl ene

chl ori de (1;1450 c[du)or&ilﬂed wabepybrénelQQ mh), ama m&@ tmrx_opgh Bhe

chromat ogr a unl wi th Iy i ca gel ol u The ol u

cluted O OHatY faver Hho aBi Rl bAErRst e i e

chl orlde (%pg:aaﬂ@ 6@’0 givgl aaderkt e*/ermidwsl e(%'?c.ﬁigJ)rJ deI'he restcémelms
t ai ni 4

containin él?oP«Fé’éufﬁ 351%(1“3@\1@ Bt GaIHRS %%He \Qﬁ{l%}:l‘l PI(;%’GS gﬁﬁvg%qd

evaporat e gl ve 196 an _anber ol |

chl or of or mmmjwan@a r AR PAEEGG Fhrough [ é‘é}@wqqrp%rmam@m
st:jr[]er m&lgaasglm&arg%etdzze kw)}]&dlwes/dmm Qitfcomﬁﬂnth &d@O?méé’éA][rtL)
an exanes snhe wer.e, a (0] e .S utl on er
addi ng xé}( ﬁ f‘%ip%aﬂ??m§h§y§gml (S% gt ed o ‘?%tfki‘ﬁx SE¥hd 100

nL of18i stthletedeasl2oLl ecard. 6Bhetinyat mnm/amﬂ_l'adlezme chl@5ia@er] C over
1.5 hours @and-{ hens %813&?“’1%{1% f% g;%‘éﬁfcecd fzgrheu%és}&)ﬁ ﬁéﬂ@ﬁ@rwé’%h

the solution was coo Ver oduct was
filtered, GomRERed @ndlgwporagmdoﬁ@f Sriieh b8fe L 300 Qﬁ?}erem%lldr iBdein a

vacuum ovedi f Gvas a085814ed538 CHAYHRIrE (czzfocﬁuxmnltl&r@d Pt et eBSe@ ¥Bite
zgh%ghng9aﬂgﬁ§é£ %%ggerrkechanlcal %E?%?@%ShQ&ﬁg Qbég E{SS ddeSIred
20 with hexanes/chloroform (100 mL/25 mL) and hexanes (100 mL)
and the washes were added to the solution. After adding
hexanes (1.8 L), the solution was heated to reflux and 100
mbL of distillate was collected. The mixture was cooled to
35°C over 1.5 hours and then crystallization occurred.
25 Using an ice/water bath, the solution was cooled to 6°C over
1.5 hours. The product was filtered, rinsed with 10%
chloroform/hexanes (300 mL), and dried in a vacuum oven to
obtain 153g (56% yvield) of subtitled product as a white
solid.
30 mp 110-112°C.
HPLC assay showed 99.4% (by area) desired compound.
1y NMR (CDCl3, 300 MHz) & 1.45 (s, 18H), 3.10 (t, 2H, J = 6
Hz), 4.38 (t, 2H, J = 6 Hz), 5.50 (s, 1H), 7.02 (4, J =7
Ez, 2H), 7.50 (s, 1H), 7.79 (&, J = 7 Hz, 2H), 7.82 (s, 2H),
35 9.85 (s, 1H).



[err]H NMR (CDCL[err], 300 MHz) [err] 1.45 (s, 18H), 3.10 (t, 2H, J = 6

Hz), 4.38 (t, 2H, J =6 Hz), 5.50 (s, 1H), 7.02 (d, J =7 Hz, 2H), 7.50
(s, IH, 7.79 (d, J =7 Hz, 2H), 7.82 (s, 2H), 35 9.85 (s, 1H).
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- 60- E. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl]-4-(2-
(4-ethyl am nonet hyl phenoxy) et hyl ) oxazol e hydrochl ori de

hem hydr at e 5 To 5.05¢g (12 mmole) of the conpound of step D

di ssol ved in 50 nl . of dr)é t hanol under nitrogen was added 7.85 ni
(120 nmmol®) of PRBRBERRYPENPHe <~ Pre B th 9 ¥lad W dr@grplenyl) -&- R nut es
then 6.8 m (120-evhiyépamihonethyd pieind-waSe ttedebxa zo Bé tny dheo ¢ X Hi §e Was
stirred under {IIQ“E. gaga{:gr 30 mnutes. 10 Sodi um cyanoborohydride, 795 ny
(12.6 mmol e) was added and the reaction was stirred for 3 hours. An
addi ti onal 500 ng of sodi um cyanoborohydri de was added and again

stirred for  moan. addi (honahndiR ol Agkiahes s Sheh mofeckang he

m xture was washed w fh water, saturate and agai n
with wat et S§nBler §ani 8rVafethgae ldunder mitrggsen was taddedvapd? ankd to

give 5. 440196 fmode)pb@duehowthel afinhe. THE MR SPhRts 0dx 38041 fFor

ili , t it t hyl hl ori de/ net h ]/ trat i
(90" 10! 1)2 BHAREFEREnSR BBTRS, 120" ARl 9 PR A YA S CRBRA T ot ed

under 20 andcuben mhgbudieswalsved iinred etddr etiterogerlyfisngeh mitorése
o ssalved ot a8 FhRAUER- LG a1 d {0 et 6 RS W Shac 488
title prothd@tr83CRiRAI Wasf §&mrred hauers50;ApRdAddH ehera bl S@hangsi s
for (CersitHheailiN evehbberbhylddidd WdD)added and dgaLnll ot Beied £867. 79; H,
(e er rF9. apgiFionalohRe 5, Ehd japecatadins thappaddea nd the oy
J=4Hz), 3mBRt(tre RHs JmEHeR, Witdb wdteZH salut)ed 8didh bitarBdhatde7Hz) ,
g %g 16(5253%@) aggég%vggh %rg)’te‘l*::gHZr)he 7cirA{;9ar{ijc laye@'_\!vasJ =3Hgd'E>7(%]F8rfp‘fééls§dll_D '
then evaporated to give 5.44g of crude product which was
chromatographed on 300 ml. silica, eluting with methylene
chloride/methanol/concentrated ammonia (90:10:1). Fractions
containing the desired product were concentrated underx
20 vacuum then dissolved in diethyl ether. Hydrogen chloride
gas was bubbled through the solution to provide an oil which
was dissolved in acetone and stripped to dryness to give
3.4g9 (54%) of title product as a white foam.
FDMS - M* 450;
25 Elemental analysis for (C28H3g8N203-HC1l.0.5H20)
Calculated: C, 67.79; H, 8.13; N, 5.65
Found: 'C, 67.97; H, 7.99; N, 5.74
NMR (CDCl3), &6 1.40 (t, 3H, J=7 Hz), 1.49 (s, 18H), 2.92 (q,
2H, J=4Hz), 3.30 (t, 2H, J=7Hz), 3.95 (t, 2H, J=7Hz), 4.31
30 (t, 2H, J=7Hz), 6.10 (bs, 1H), 6.85 (4, 2H, J=9Hz), 7.49 (4,
2H, J=9Hz), 7.87 (s, 1H), 8.21 (s, 2H), 9.59 {(bs, 2H)

Example 2

35 2-(3,5~-di~t-butyl-4-hydroxyphenyl) -4-(2-(4-
dimethylaminomethyl-phenoxy)ethyl)oxazole hydrochloride



35 2-(3,5-di-t-butyl - 4- hydr oxyphenyl ) - 4- (2- (4-
di met hyl am nonet hyl - phenoxy) et hyl ) oxazol e hydrochl ori de WO

98/ 152740 98/15274 PCT/ US97/ 1PomB8S97/17963

-61- Titl e conpound was prepared from1.26g (3 mmole) of the
conpound of Exanple 1D substantially in accordance with the procedure
in Exanpl e | E above using 200 ng (3. 15 %30l e) of sodi um

cyanobor ohydride and 3.37 mM (30 mol e) of 40% 5 aqueous di net hyl ani ne.
Such reaction priovieecortp8dgd (®8%) prepaafed fardn t1 .2y otBiatmebe B o tige

f oam f or

(C[err]H[grr %ﬁ#¢'€5Q*Tm?%f Bngﬂbgka%%gﬁﬁaﬁsteda?foigFQﬁF V%t% Bﬁe N,
5.75 10 procebingl: ln@xmrs 1B abogs ugirg 280 mg NVR XTDEGke) |9f [err]
1.49 (s, Bdiue JakdbodbhydF3He) and @8 3(7t a (3 Pmolr} e g0 (d, 2H
J=THz), 4. 44 (t ) (d. 2H 9Hzg 7.50
(d, 2,_[3 ous; éin4m%§hy mniﬂ) §u§§ (r§ac§|.})or&5prov1ded 1. 31 0%)

Exanpl e 30f the title pr2d@dtSadi at whiltty -fbday.dr oxyphenyl ) -4-(2-(4-

met hyl et h%‘}ﬁ&E nongt leﬁ)henoxy) et hyI ) oxazol e hydrochl ori de 20

hydr at e & conmpound wa Mpre ared from 3.36g (7.98 mol e) of
the conpodieminEshnpnal sl substanted 393 293ad¥dr)dance with t he
procedure in Bxample égggbov uggngSO Qﬁ(ﬁﬁ.qynhﬁ Hf 25 sodi um
cyanobor ohydri de and 6. ? nmol e 9) yl et hyl am ne. The
organt® | ayer VERURGF onﬁt o@?aﬁﬁedH0n7 4isiH4i & el using a nethyl ene

chl ori de/ mMrhafZdCIz adi &Nt .49 (s, [BHe,t Be7flr dél,bask (x3#8g,, HA8 (fhe free

b | ved hy d d 0
ohior i de GAk Hl Kohpot ab8a P, Shoe s 160 (o dmt bttt (e RE o oiffcr
[err]H NVRS, CDCH)[erﬁB]?S[edr]ZB 0JESHZAH) 7.B.06 (5, 2H) ,JF08z) d,7 JHOHES,
2H), 6.95(d, Jro. (2Hauf. 7 (s, 1H), 4.35 (t, J=7Hz, 2H),

4

15
Example 3
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-
methylethylaminomethylphenoxy)ethyl)oxazole hydrochloride
20 hydrate

Title compound was prepared from 3.36g (7.98 mmole)of
the compound of Example 1D substantially in accordance with
the procedure in Example 1lE above using 0.5g (7.98 mmole) of

25 sodium cyanoborohydride and 6.9 ml (79.8 mmole) of
methylethylamine. The organic layer was chromatographed on
silica gel using a methylene chloride/methanol gradient to
give the free base {(2.79g, 75%). The free base was
dissolved in methylene chloride, treated with hydrogen

30 "chloride gas and evaporated to give 2.8g (93%) of the title
product.

1 NMR (CDC13) & 8.0 (s, 2H), 7.6 (s, 1H), 7.5 (4, J=9Hz,

2H), 6.95 (d, J=9Hz, 2H), 5.7 (s, 1H), 4.35 (t, J=7Hz, 2H),

4.1 (m, 2H), 3.2 (m, 3H), 2.9 {(m, 1H), 2.6 (d, J=4Hz, 3H),
35 1.5 (s, 18H), 1.45 (t, J=7Hz, 3H);

FDMS 464 (MY-HC1l);

Elemental analysis for C29H41C1lN203-H20



4:1 {&fdéFbi.QTZn(hi.éFs; 2:5 (ﬁ]likb; 2.6.56:“3;4FE, 3H), 35h.1.é ké1"“”“'

18H), 1.45 (t, J=7Hz, 3H); FDMS 464 (Mt HCL) ; El enental anal ysi s
for ]J]CIN err]O[err].Herr]O0 WO 98/ 15

pCT/ USSR %’%@é‘{ - 62- #étrusommes

Cal cul ated: C, 67.10; H, 8.35; N, 5.40. Found: C, 66.99; H, 7.96;
N, 5.29. -g2- Exanple 4 5

2-(3,5-di-t-butyl - 4- hydroxyphenyl ) -4- (2-( 3-

di met hyl am no - phenoxy) ethyl ) oxaz ochl pride A.
Preparation o¢229¥§?§9§r-?:bﬁkyﬁfﬁ-ﬁ@d?%&?%ﬁghyﬁ§zéﬁ(2- 10

(3- f or nyl phenBeyydth{El, ) 6%a28l;ieH, 7.96; N, To.28 44g (14 mmol e) of the
conmpound of Exanple 1C di ssolved in tetrahydrofuran (THF) were added
1.94g (16 mol e) of 3-hydroxybenzal dehyde and 4.18g (16 nmole) of 15
tri phenyl phosphi ne (PPh3) under ni E¥X8§ehe 4The sol ution was chilled to
-50[grr] and a solution of 2.51 m (16 mmol e) of

* di et hyl di azodi car.poxyl ate. ( D) in,1 of fetrahydrofuran was added
over 10 mi nutes ﬁﬁfﬁysf%ﬁ#T%%ﬁh%%%—ﬁég¥3%8§ypken¥$gﬁgéd2§H3’the reaction

stirred undémetityogeindmetdy hephenol9) etirdl pgrazpeeokiydeochl8eide 309 was

added and the reaction was stirred for 15 mnutes, stripped, dissolved

in 40 m of nmet hyl ene chl oride and placed in the freezer. The
di et hoxy®ar boRYPRFIRELCRe Ohad —t{Rerd T4 tteratr ol f4 dmBndreyphenyl ) t4af 2- was

cth@atograph¢grf@kmyh@ﬁewbkb)@S%yr)d%&%éﬁg acet one/ hexane gradi ent over
30 mnutes. The appropriate ractions were bul ked and stripped to give

3.29 (54% of subtitled product. NVR (CDCl[err]), [err] 1.49 (s,
18H), 3.10 (tTo2H.4dg7Hay, mhol®)(tof the Hdmpbuttd )of ExbdingBe Add), 7.20 (m

1H), 7. 44; {06138k 14 2Le30nyllottdan 1B Sveraads @™ (Sag 16
mmole} of 3-hydroxybenzaldehyde and 4.18g (16 mmole) of

15 triphenylphosphine (PPh3)} under nitrogen. The solution was
chilled to -50° and a solution of 2.51 ml {16 mmole) of
diethyldiazodicarboxylate (DEAD) in 15 ml of tetrahydrofuran
was added over 10 minutes with stirring. The bath was
removed and the reaction stirred under nitrogen for 4 hours.

20 Hydrogen peroxide (0.89 ml 30%) was added and the reaction
was stirred for 15 minutes, stripped, dissolved in 40 ml of
methylene chloride and placed in the freezer. The
diethoxycarbonylhydrazine was then filtered off and the
filtrate was chromatographed, eluting with a 5 to 20%

25 acetone/hexane gradient over 30 minutes. The appropriate
fractions were bulked and stripped to give 3.2g (54%) of
subtitled product.

NMR (CDCl3), & 1.49 (s, 18H), 3.10 (t, 2H, J=7Hz}, 4.35 (t,
2H, J=7Hz), 5.50 (s, 1H), 7.20 (m, 1H), 7.44 (m, 3H), 7.51
30 (s, 1H), 7.84 (s, 2H), 9.97 (s, 1H)

B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4- (2~
(3-dimethylaminomethylphenoxy)ethyl)oxazole
hydrochloride

35
Title compound was prepared from 2.2 g (7.6 mmole) of
the compound of step A substantially in accordance with the

PP

e e -



B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-

(3-di met hyloagheeyget hyl phenoxy) et hyl ') oxazol e hydr /Béd?ﬂ%é?
Titl e conpoun vvas prepared from3.2 g (7.6 nmle) of e conmpound of
step A substantially in accor dance with the WO 98/ 15274

PCT/ US97/ 17963 63— -63- procedure in
Exanpl e 1E using 503 ng (8.0 mml e) of SOdI um cyanobor ohydri de and 9.5

m (76 mol 9 S reac Vi ded 1.8 white
fann(49% o@%}dﬁpe@ﬁﬁ trl}%ura dURiPA #g)gh%gene é%“g‘ﬁ"?l ll%fop?%%%/ et her
to give 5 W?&Qb%lfoklﬁ’@redﬁr@ﬂdc? 5 ml EDRSmmoe)48E 40% ddretgmybdmine.
Anal ysi s f%u&ﬁﬁé@@&&ﬁ ﬂs%w)rlded 1.82 Qahﬁ'i' at %@yan@(aﬁﬁ%)o%hi‘&h&n < N

5.75 Fou 69. 31; 5.84 10 MR (CDC1[ err] [err]
1.50 (s, éﬂiltlkré;%e‘?dw%ﬁ m9“—‘3¥|}?n830§é°(ftlde/ lSO,’BJTOPJ’—ln%SheH s gHve o,
J=4Hz) , 54. 418139 df—lt:Jt;JZéizproﬁuBB (s |H), 6.98 (dd, 1H, J=2Hz, 9Hz),
7.12 (d, 1Hpne9 4 7.32 (t, 1H, J=9Hz), 7.53 (d, 1H, J=2Hz), 7.88 (s,
1H, 8.16 1438 Exanpl e 5
2-(3,5-di-tE %fvtﬁl MR B§bheR9F) {G2pH3gN2M03 *HC1)

propyl am nonet hytz hengxya et hyl )ggaégl ethgr @ghl (g]rl ae 20 Title
conpound was prepared- from 3, Oc t’he conpound of Exanpl e

1D substanti al | ‘?‘I‘P%ccoq:daﬁ%eg%tﬁ 8. 1§he préc@dure in Exanpl e 1E using
471 ngléf <8R uteDC13kyahcbd®hysr i HeHand25782 (4], @El. I=Bma)e) 0B3R5t
monopr opy! n uch e hQn d f the pjtl product as
a\/\/mtefogin‘%(?flf’ﬁ'S éFﬁ/Sglvgﬁ ;{Eﬂ }'EI4€ nt&r #ib 5T % or §§‘§
(Cerr]H ertd NBtx] G e¥8] (48] )1H, JT=2Hz, GHkoul at.a& @, AH51]=Hz B, 25; N,

0,52 (t. 3 S IR oy s5 Ky ot IR B g

J=THz), 3.28(t2EbH J=7Hz), 3.94

15
Example 5
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-n-
propylaminomethyl-phenoxy)ethyl)oxazole hydrochloride
20

Title compound was prepared from 3.0g (7.13 mmole) of
the compound of Example 1D substantially in accordance with
the procedure in Example 1E using 471 mg of sodium
cyanoborohydride and 5.82 ml (71.3 mmole) of

25 monopropylamine. Such reaction provided 1.67g of the title
product as a white foam (47%).
FDMS - Mt 464;
Elemental analysis for (C28H38N203-HC1)
Calculated: C, 69.51; H, 8.25; N, 5.59
30 Found: C, 69.80; H, 8.24; N, 5.46
NMR (CDC13), & 0.92 (t, 3H, J=7Hz), 1.49 (s, 18H), 1.86 (m,
2H, J=7Hz), 2.71 (m, 2H, J=7Hz), 3.28 (t, 2H, J=7Hz), 3.94
(t, 2H, J=7Hz), 4.30 (t, 2H, J=7Hz), 6.00 (s, 1H), 6.87 (4,
2H, J=9Hz), 7.50 (4, 2H, J=9Hz), 7.74 (s, 1H), 8.17 (s, 2H),
35 9.70 (bs, 2H)



(t, 2H, J=7Hz), 4.30 (t, 2H, J=7Hz), 6.00 (s, 1H), 6.87 (d, 2H, J=9Hz),

7.50 (wodlinsgadHz) . 7.74 (s, 1H), 8.17 (s, 2H), 35 9. 7Qchhmon@hks
WO 98/ 15274 PCT/ US97/ 17963

- 64- Exanpl e 6

2-(3,5-di-t-butyl -4-hydroxyphenyl)-4-{g4{4-n-

hexyl am nonet hyl - phenoxy) et hyl ) oxazol e hydrochl ori de 5 The title
conmpound was prepared substantiallgx%%ple glescribed in Exanple 1E, except
usi ng N-hexyl am ne. The reacti on was concentrated in vacuo then treated
with 1:1 et hyl acetate: water (100n1) Phases were separated, and the 10

ol T owsd by 5 By i n Sk L R e e c4"fn§@rr?‘e)3a.tﬁ Vacuo
then treat gd é%ﬂ@%‘?%%ﬁ%w%ﬁaﬁgi“e %'Séfoﬁ OFh8er esul t ant

mat er bal was concentrat ed in vacuo to a flowable powder. 15 The powder was

subl ected 1o sh %Qfé éé@&ﬁ@r@g@t PEREYa sunElLY 5&9?1& gstethy) ene

chl ori de ene i de: ano 100m ),
94:5:1 efgeieed in CIFFFQ}FEPH% Het heXReeranwdangnVhipergkeaeng10 Xheoom ),

89:10:1 read®idy!wie ehhoshEest®lhanolaaBoehem bydaexshdgith X.250n ). 20
Fracti ons ﬁal m@n}g desired H&)&#i vvere conbi ned and concentrated in

vacuo to & e WaLer of +¢ oi FB asesmﬁngrﬁﬁPEHaﬁFflh &RFoFBROr m
(75nL) t hergdryikroohdos i wasiced withgaguedhs sesukhaéa solttumon was

concentr a.fo d with hot
nmet hyl enzIg %\orl%ﬁ%S(%ﬁU ?él%‘g”ﬁg‘& |}§O%:%%§{1g ? g%ﬁ? “and
concent r ARFAFES | were ¢@m%¢@¢¥9tﬁésl@bgéFV@dth¢hetF§ﬂbﬁd wokht i on was

pl aced Iralethﬁ e@@l@éﬂ&ﬁd@:@l@éé”@é?' ylag!ﬁ BRYT ghe! 9@9{19@5@% wer e
col |l ected é/fll ration, she dried in a

h di
o et ab  Ghe Rt eRLrareh  Bnavher SoboEhpwanle ReweeE! o
conpdtnd.The pdkdsr SpestsulfEObER to silica gkr BD&shMchromatpetraphyNVR

(0 [ L sy Sl i oy 0368, 31K 200k Cmgeplsf 28 20,
(m ZFD chioride: PH)meth@sol m(52K) 1088L) 1. 84:Fnt meEhylengd (m 6H), 0.82
(t, J=6. &) oBthe :met h&hSTERRbN 204! HFhBokoBeCl 80T kHLBDRL Y, NBorAhQherr]:
methylene chloride:methanol:ammonium hydroxide (4 X 250ml).
20 Fractions containing desired product were combined and
concentrated in vacuo to afford 2.37g of an oil. The oil
was treated with chloroform (75ml) then hydrochloric acid
gas. The resultant solution was concentrated in vacuo to
afford a foam which was treated with hot methylene chloride
25 (10ml) then diisopropyl ether (10ml) and concentrated until
turbidity was observed. The turbid solution was placed in
freezer for approximately 2.5 hours. Insolubles were
collected by filtration, washed with diisopropyl ether and
dried in a vacuum oven at 40°C overnight to afford 1.46g of
30 the title compound.
Mass Spectrum(FDMS) : m/z 506 (M).
1g NMR (Cdci3): & 8.23 (s, 2H), 7.80 (s, 1H), 7.49 (4,
J=8.3Hz, 2H), 6.87 (d, J=8.3Hz, 2H), 6.07 (s, 1H), 4.32 {(m,
2H), 3.93 (m, 2H), 3.32 (m, 2H), 2.75 (m, 2H), 1.85 (m, 2H),
35 1.50 {(m, 18H), 1.24 (m, 6H), 0.82 (t, J=6.6Hz, 3H).
Elemental analysis for C32H47C1N203:
Calculated: c, 70.76; H, 8.72; N, 5.16.



Cal cul at ed: C, 70.76; H 8.72; N, 5.16. WO 98/ 15274

PCT/ USOWO198815374 : -65-  PCT/USIT1T¥3und:

C, 70.68; H 8.61; N, 5.16. Exampl e 7 5
2-(3,5-di-t-butyl - 4- hydroxyphenyl) - 4- ( 2-

di et hyl am nonet hyl - phenoxy) et hyl ) oxazol®’hydr ochl ori de

di hydrat e Titl e conpound was prepared from4.21g (10mmol e) of
the 10 conpouRdunfi:Exanpl e 10,suldstéht ifal 18). 61 atcd defice with the
procedure in Exanple 1E using 0.63g (10 mmol) of sodium

cyanobor ohydri de and di et hyl am ne (10.3m , 100mmle). The reacti on was
allowed to continue for 21 hours. Tﬁ§a@Pé§nVc | ayer was chromat ogr aphed
on silica gel using a nmethylene 15 chl oride/ net hanol gradient to give the

free e which en_djs net h treated th
hydro%Z?\ IchI \3??6&3 g%sglanﬁ é\‘}gﬁhl g E‘IHQ'FB’%F%@ 2)2' 6 3 (gz of theWI
title producdiethylamuqddeMQKiﬂﬁéﬂaxyﬂetﬂx&WQXékdEb(hydﬁb&hl&fﬁdés, 1H)

i B A R Pl Pl
) . ) = ) m ) . S1
18H), 1.4 (t, J=7Hz, 6H); FDVS 478 ( M- HCI) El emental anal ysis for

qerr]H err] CI M enel qo@:{ﬂ&un%ﬁ[v@rg ]&??aﬁced £ronca ¢ Czlil\?t ?ﬂo:m%l@fl 3£ thk
8.64; N, 5. %_ q- q_ 8. 46;
Exanﬁm 8com§@und §f @§amp e 1D substantla ly in accordance with the

5-di - t - bupybeéduydr cmym:emgﬂ)e 4K A:4adN-00-68Ppyloe Mmol) of sodium

et hy! ani QuREAYBeRO. U ) AR Wl OFfY IS 100mmote) . ThEndT H1 @

conmpound S prepar
reaction was allowed to contlnue for 21 hours. The organic

layer was chromatographed on silica gel using a methylene
15 chloride/methanol gradient to give the free base which was
then dissolved in methylene chloride, treated with hydrogen
chloride gas and evaporated to provide 2.68g (52%) of the
title product.
1y NMR (CDC13) & 8.05 (s, 2H), 7.6 (s, 1H), 7.55 (d, J=9Hz,
20 2H), 6.95 (4, J=9Hz, 2H), 5.8 (s, 1H), 4.4 (t, J=7Hz, 2H),
4.1 (d, J=5Hz, 2H), 3.25 (t, J=7Hz, 2H), 3.0 (m, 4H), 1.5
(s, 18H), 1.4 (t, J=7Hz, 6H);
FDMS 478 (M*-HCl1);
Elemental analysis for C3pH43C1N203-2H20:
25 Calculated C, 64.32; H, 8.64; N, 5.00.
Found: C, 63.94; H, 8.46; N, 4.80.

Example 8

30 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4- (2~ (4-N-n-propyl~-N-
methylaminomethylphenoxy)ethyl)oxazole hydrochloride

The title compound was prepared substantially as
described in Example 1E, except using N-methyl-N-n-
35 propylamine and chromatographing with 0 to 10% (methanol:1%
ammonium hydroxide): chloroform gradient over a thirty-
minute period. Fractions containing the desired product



described in Exanple 1E, except using N-nethyl-Nn- 35 propylan ne and
chromat% AR .)39 with O to 10% (net hanol : 1% anmoni UMplgyGs¥i R |

chl orof ormgradi ent over a thirty- m nute period. Fractions containing
t he desired product WO 98/ 15274

PCT/ US97/ 17963 66— - 66- wer e
concentrated in vacuo , treated with chloroforn1(100n1) and nmagnesi um
sul fate, le filt was t e Iorlde
gas. - The el by ncaRErhbea th baLheIS erear Rl Wi PR Entck bokl NaRRsR]. 20

(689 of am@ magnesituBoRpbiabe, fillMesedspaé: che( EDbyate was i 2 478

(M. é&%uiéﬁéﬁmhﬁgﬁfgyéfogéﬁrEhl§r§ée( aslt) rné %%lﬁ%ao%HMas7 72 (s,

2
4H)2 2 (t, ‘?JQ%CQ, ra’ég%’ ig §BCF€ t?H? f?a§‘6a€1f0r3h§94|(3|z40 (68% of, f@e(t
J
E

=7. 36z, 2tf)le2c¢bOHbpband3H), 1.41 (m 20H), 0.83 (t, J 7.3Hz, 3H).
Ienental I H err] CIN er rrle.H err O

Cal cul at %g%égg%ﬁgggll [N Lo, B/ @98 fdn ) 65, _H, 8.34;
N, 5.33. 1% NMR (DMSOdg): & 8.31" (s, IH), Ex@iple- 91H 7 72 (s, 2H),
2-(3, 5- d'7tsbuwl -ﬂnhydvowphenﬂb 4ne2- (QHN‘ nsprs@pwld Ny=g.4nz, 2H),

et hyl am nonet h Iphenox éethé %oxazole hyd rochlorl 20 A sol ution
of N-ethy}:R€p prgaﬁlx molé> 4S58g§) . 9|§ dﬁ'POIJO‘fGOILlrIﬁZ( 1@@): was

satunagted2 we3 h(hydnegermehlnm de2.05 d4as. 3®/hi,s 1sahut{gn 20as ,con@3ntytagted in
vacuo thgg Lr ted wi th ethanol (11m), triethylamne (29 5mol e,

2.999) t ahlun?lv i sopropoxi de (29.5mmol e, 8.40g) and 2-(3,5-di-t-
but yI - 4- EHEBRYBAENFRRIYSES- FﬂrfﬁBﬁﬁﬂﬁﬁéﬁéﬁﬁ)@Eﬁyl)oxazole (14. 8mol e,

6.229), preparggiag;desgti bed gh géangleglgl N,2B0%e. The suspension was
stirred at roomtenperature tor hour s then carefully treated with

sodi um bor ohydfPHBA30C . (3 éﬁwnﬁe 80384gN-t &-dvoi d frothing. Reaction was
stirned approxi mately 3 days before being treated with 2N amoni um
hydroxide (23m). To this m xture S, a ed, et hyl ene chloride (150m)
and di at omaceous earth (20g) and t he* %1%ture was filtered through a pad
of di atomaceous earth and 35 washed with nethylene chloride (100m). The

filtrate wag_(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-n-propyl-N-
ethylaminomethylphenoxy)ethyl)oxazole hydrochloride
20
A solution of N-ethyl-N-propylamine (29.5mmole, 2.58g)
in chloroform {10ml) was saturated with hydrogen chloride
gas. This solution was concentrated in vacuo then treated
with ethanol (1lml), triethylamine (29.5mmole, 2.99g),
25 titanium IV isopropoxide {(29.5mmole, 8.40g) and 2-(3,5-di-t-
butyl-4-hydroxyphenyl)-4-(2-(4-formylphenoxy)ethyl)oxazole
(14 .8mmole, 6.22g), prepared as described in Example 1D
above. The suspension was stirred at room temperature for 4
hours then carefully treated with sodium borohydride
30 (22 .2mmole, 0.84g) to avoid frothing. Reaction was stirred
approximately 3 days before being treated with 2N ammonium
hydroxide (23ml). To this mixture was added methylene
chloride (150ml) and diatomaceous earth (20g) and the
mixture was filtered through a pad of diatomaceous earth and
35 washed with methylene chloride (100ml). The filtrate was
washed with brine (1 X 50ml) and the organic layer was
concentrated in vacuo to an oil, treated with chloroform and



washed with brine (1 X 50nm ) and the organic |ayer was ntrated in
vacuo tWO&¥1H# treated with chl orof orm and é’)cir&%?iﬁ 7363

PCT/ US97/ 17963 - 67 - subj ected to
preparatory chronatography. The material, was eluted with 0 to 10% (1%
anmoni um hydr oxi de: met hanol ) chl orof orm gradi ent over a thirty-mnute
period. Fractions contai ning the desired product were concentrated in

vacuo 5 tPRIFPHiIY HPPHPPRHRRECTY eSPEFMALCHTERIY-of FNA FeFerialsyag at ed
wi th hydrageredhbdthde gasioFhi$esahtibheumVaydroxidRneRtHaiad i:n vacuo to

oo d A S O LB e o BRTRUNGL e WSS PECLUMERND)

1H), 7.73dutainin@Hhe7dssirdd predusr, wekp condentdatid ifHmadly . 4. 28
J , 2 2 , 86

(t 5 61%531? ?—fij) ' The Qlitwaé E’r@% m}%cg%zo(r@ 4l ariz 86 (M

1.42°(s 0. 86 (t
J 7 3Hz, sm)urq‘sed EI"bFr’énblé@raﬁﬁpyé’héoréfiecpérsr] H[I'élrlrs] @O
Cal cul at esbndentPaBéd kh Vabdo do 8f28rd 4.78g (ARYNGF Ghe’/RiQ8e H 8. 32;
N, 5.30. Exarrpl e 10 20

2- (3, 5- diSTREZE : 4- hydr oxyphenyl ) - 4- (2- (2, 4-

bi s( met hyed hy$pat toomt APMFphenoxyxet hymyexdsal gM-HCL) .

di hygpochlpripge fDﬁ§Od) SPI@p@Sa?sonlﬁi 7.94 (s, 1H), 7.73 (s,
2-(3,5-di-t-buty r oxy

(2, 4- bi s-Zr nyT pﬁénbﬁy)éfﬁygﬁéxaiﬁﬂe 03 (4, J=8.7He f 1280k, 42894 15

mol e) Ofalélesﬁgrmozlﬁﬂ of , Fyanel eg= =5 ziqzC z¥n36@ 615 (9 rml el H6 (m,
3-fornyl -4 hydro%éb nzal d hyd& égo (15 mol e
v

tri phenyIQpWOSp%r rezﬁ $S0 qﬁHAB - 2t4et(rtahfd‘r7)of%ﬁr7an Meh
stirring,0ugdlert ni F£0YRHZ, TRH) . sol ution was chilled to -10 and a

sol ug5on Pf orde3Ba M aﬁ;g}ysm ml e) 18,8, 0azodi carboxylate in 15 ni.

Tet r ahydr of ur an was” added over 6mnutes wWith stirring. The reaction
35 exot her nedCabculpbedfC C, TR -B&th Huad .Broved SaRd t he react i on

stirred under gitrgen,fop. 88;haurg. 3Bhey eactigon was then

Example 10
20
2-(3,5-di-t~butyl-4-hydroxyphenyl) -4-(2-(2,4-~
bis (methylethylaminomethyl)phenoxy)ethyl)oxazole
dihydrochloride

25 A, Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(2,4-bis~-formylphenoxy)ethyl)oxazole

In a flask, 4.75g (15 mmole) of the compound of Example

1 C, 2.36g (15.75 mmole) of 3-formyl-4-hydroxybenzaldehyde,

30 and 3.93 g (15 mmole) of triphenylphosphine were dissolved
in 45 ml tetrahydrofuran with stirring, under nitrogen. The
solution was chilled to ~10° and a solution of 2.36 ml (15
mmole) diethyl azodicarboxylate in 15 ml. Tetrahydrofuran
was added over 10 minutes, with stirring. The reaction

35 exothermed to +1°C. The bath was removed and the reaction
stirred under nitrogen for 18 hours. The reaction was then

stripped, dissolved in a minimum amount of methylene




stripped, dissolved in a m nimum anount of nethyl ene WO 98/ 15274
PCT/ US9¢ ol 4 -68-  perredthatdede and

pl aced in the treezer. The di et hoxycar bonyl hydrazi ne was then filtered
of f and the filtrate was chronmat ographed, Prep 500, two col umms,

el uting with O to 20% et hyl acet atggtol uene gradi ent over 30 5 m nutes.
The appropriate fractions were bul ked and stripped to give 3.3g (49%

P A0 g e B oy DR,
J=5Hz), HBeth %xyq¢§bo bydgazipe gﬂ@)th¢n5§1é§erfﬂ pfflgnd7t§¢ (s, 2#0
8.11 (dd, fﬂiﬁrét@FWaQFEEroﬁagggégghéH $Té BOO tw% 2410usnsIHe1uEY

1H) rep t dr ox henyl )-4-(2-
) stk p ERDARE RER P 2oLy L BUtYl o4 v droXyons
d|hydsochhnmmﬂeshydThéeapproprlate Trakbeiocaspasire budkedhhﬁﬁlerW®®ed

prepared {5001 9259.3g (abd) 3B HHRLE) AT hNGAR" AUUGL ATRS2P cAsiigstant Ll 1y

in acor Gance” W rocedure in using (13.4
mol ) titewrificatienpr opoxi de and 1. 15 ni (13 4 nnnle) of

met hyl et yMRM OBCayy, 053Bg4$105nnpeg) sedimmt, 2hprghyﬂ&bde4 ghe (grgani cs
were chromato ra hed on S|I|ca el utin net hyl ene

chl ori de/ 4Rt Zhnd°- 53 é%nc%ﬁ?ra?ea9aﬁﬁmnﬂ§ (85210 Y)S3Adﬁwo&ﬁ)ate
fracubons7me4e<§5 2Eppcentratad, and, dossakyedzin seskyl(@e 11, J=2Hz),

chl ori de/§ sgpr yI h Hyd en chloride gas was bubbl'ed in and the
resultantérgglgg mgg trbtgéated l’lﬁ?h i sopropyl ether to give 1.10g
(54% of title product as a white foam FDVS - M+ 536; 30 El enental

| ysi licylat ed:
gﬂa6§shg ég; (§¥§ﬁé£5¥§6ﬁ]NEeﬁtkgiélﬁh %th&yheﬁthghroxyghenylﬁa4%%49te

NVR ( CDCl [err]f ﬁeP}f(TEQBYieEbY@ﬁWlBﬂWethlgppgnofgmﬁthgldgxgZﬂée (m,
6H), 18. 79- 3. 35d{ Ryd6bkh13rP8ednglrame 4H), 4.38 (t, 2H 35 J=5Hz), 5.58
(s, 1H), 7.08 (d, 1H, J=9Hz), 7.57 (s, 1H), 7.84 (s, 2H), 8.03 (d, 1H,
J=9Hz), 8.13 (s, 1H)

Title compound hydrochloride was prepared from 1l.5g

{(3.34 mmole) of the product of Step A substantially in
accordance with the procedure in Example 9 using 4.0 ml
20 (13.4 mmol) titanium IV isopropoxide and 1.15 ml (13.4
mmole) of methylethylamine and 0.38g (10mmole) sodium
borohydride. The organics were chromatographed on 100ml
silica, eluting with methylene chloride/methanol and
concentrated ammonia (90:10:1). Appropriate fractions were
25 concentrated and dissolved in methylene chloride/isopropyl
ether. Hydrogen chloride gas was bubbled in and the
resultant residue was triturated with isopropyl ether to
give 1.10g {54%) of title product as a white foam.
FDMS - Mt 536;
30 Elemental analysis for (C33H49N303.2HCLl-H20)
Calculated: C, 63.45; H, 8.52; N, 6.72
Found: C, 63.80; H, 8.53; N, 6.49
NMR (CDCl3), & 1.30-1.40 (m, 6H), 1.48 (s, 18H), 2.45-2.70
(m, 6H), 2.79-3.35 (m, 6H), 3.90-4.30 (m, 4H), 4.38 (t, 2H,
35 J=5Hz), 5.58 (s, 1H), 7.08 (4, 1H, J=9Hz), 7.57 (s, 1H),
7.84 (s, 2H), 8.03 (4, 1H, J=9Hz), 8.13 (s, 1H)
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2-(3,5-di -t-butyl - 4- hydroxyphenyl ) - 4- ( 2- (4 (2-

hydr oxyet hyl ) et hyl am nonet hyl phenoxy) et hyl ) oxazole 5

hydr ochl ori de To a stirred solution of N-ethyl et hanol am ne
(1.95m, 20mmol e) in ethanol (25m ) was added titaniumIV

i sopropoxi de (5.9m, 20mmmol e), the@Exampleorigound of Exanple 10 1D (4. 21g,
10nmol e). The reaction was stirred for 4 hours, t hen sodi um

bor ohydri de (O. 57g, 15mmpl e) was added. After 20 hours at room
t enperature, the2rddebi-64 WaPusydrda visexyphersm) 20+ bdmbht (AT hydr oxi de

and diluted w hbharekyrtene ) et hyQRinErddet IV IHHERSHF PetiBs] f bkd 2688 t hough
dlatoqpceous 15 earth and the f||trateP£aElgxtracted with brine. The

organi’c | ayer was dried over sodi PHPEQF Evaporated to dryness, and
chromat ographed on silica gel using a nethylene chl ori de/ net hanol

dient t h 6 b
grai ent 10 ol 4 LS st e R0 y okl T iR T YR
gas, and éOa@@ﬂaﬂedn eth@@o§|¢@5@é§|M@wlﬁdﬁnﬁntxﬁamm@m 1009 : [err]H

’6\5"\/55( C(?C:L%gbagbpb?(ﬁ'ale &350 9, %'ﬂ}nmoﬁeﬁ (Sl:hélrl'bt:he7 c%rﬁﬁour)d’%’g E)zamp.‘gé'b 3 9

(m éDz((’*t'“Q*?H?m@S«)E) 3%9( rﬁeazﬂli)mfzsﬂa% %tl(l?ﬁefélfrﬁr 4 hmmiws 494
( M+- HCl ) then Ebdimni dlordhgidrside f(@r. er rﬂ&WIdﬁMﬁréd@écﬁr radcér

Egﬁ[urj] 0: 2& h88r37%%| ?r'g %&%%nﬁerg %Qég:]he |i‘eactldn Wag poured into

Exanpl e 125ml 2N ammoniumpbygrexdide and ydilates hoXyipireeiy Leng 2- (4- N-

bi s[ hydr Oé}iﬁbl}}ildleam R Y RN R &l 9B PZAUSLAP diatomaceous

hydrochlorl
15 earth and the filtrate was extracted with brine. The

organ;c layer was dried over sodium sulfate, evaporated to
dryness, and chromatographed on silica gel using a methylene
chloride/methanol gradient to give the free base (3.56g,
72%).. The free base was dissolved in methylene chloride
20 (86ml), treated with hydrogen chloride gas, and evaporated
to give desired product {3.92g, 100%):
1y NMR (CcDC13) 6 8.0 (s, 2H), 7.6 (s, 1H), 7.5 (d, J=9Hz,
2H), 6.95 (d, J=9Hz, 2H), 5.7 (s, 1H), 4.35 (t, J=7Hz, 2H),
4.2 (m, 2H), 3.9 {(m, 2H), 3.2 (t, J=7Hz, 2H), 3.15 (m, 4H),
25 1.5 (m, 21H);

FD MS 494 (M*t-HCl);
Elemental Analysis for C30H43C1N204-°0.5 H320:

Calculated: C, 66.71; H, 8.21; N, 5.19.
Found: C, 66.47; H, 8.10; N, 5.20.
30
Example 12

2-(3,5-di-t-butyl-4-methoxyphenyl)-4-(2-(4-N-
bis [hydroxyethyl]aminomethylphenoxy)ethyl)oxazole
35 hydrochloride



WO 98/ 15274 PCT/ US97/ 17963

- 70- 41he title conpound was prepared substanti $/1796
descri be(?w15 anpl e 11 except using di et hanol am ne. ThquCerUS%at egr?al was
subj ected to preparatory chronmat ography, eluting with a gradient of 0
to 10% (1% ammoni um 5 hydr oxi de/ net hangh) : chloroformover a thirty mnute
period. Fractions containing the title compound were conbi ned and
concentrated i Oc ated with
chloroformtheﬂh % ?gl%n ?ﬁ%géﬁﬂawa LreEQ?eg ggﬁ%%ﬁﬁ?g gg§|%§vacuo to
af ford 8KmRFBHEbe elltluEx@mnbe 13?5nﬁ?SGﬁEta§san90§ﬁﬁthan0ﬂ«’ﬂ§13n8pecﬂ‘th ( FD\VB)
%85(13 K& A1 was éﬁb%@té@D@‘b?’%rebSE:éLoZygéhEéma@Hbra np$ (s (1H)

. m
4H), 4. 0191(%111$+)W1§h3gk%ﬁ?821?9t ]L19 kR éﬁ%‘) (1%48“\(“ niym 18H)

El enest alhwdwedybde/meth&hel § | H ehlpEdEberr bOper &) thifty shatH20:

ﬁa'zuggtﬁﬁa od65 g%actEon9§0n§5§n9Kg thEtht}nggmpou 8%r£8 H 7.95;

2- (3, 5- dicombingd - andydenggphralyei- 4n( Facno| NOrrethﬁylrdNaOBenl The
pi per i di ns3r Wha S epxLL aql QQEﬁt BM!LLPB%B%YL%HYE}%%%Echlorlde gas

di hydrochl ori de 25 A Prepar ati on of
2-(3, 5- dlaqdb%???eﬁtﬁﬁeﬁexﬁﬁhgﬁﬁP? EO(gfford 817mg of the title
(4- Napget hydmdban@ nageahygbahenoxy) et hyl ) oxazol e The subtitled

conpound S_pLepared._s tially as de i bed | anple 11, except
usi ng thé%%%?h§?§ﬁ£ﬁ3m3gpﬁﬁggrochroride SEV?.ggﬁhe?grhgégﬁaterlaI was

subj ect edtE ONMR {@PEpAD at dr Y- Ebir bsmt 3G aphyS8The, nhleri Al 48addel uted with 0
to 10@6(¥9h@n@99|ughbydgoyydqdngtga@olbﬂ chgog@fqgn11H) gr@dggntnpver a

thirty nlnute eriod. Fractions_con d product were reduced
in vacuo,4®}i e B%e#msoﬁﬁbn1%533SGF$a€5)'f|Pté?edmaﬁg cotcéht 8red in
vacuqas tolgdford 6. 74g (62% of the title conpound. Mass

Spect r umEDMRntal anélysﬂézf6§6cgwh43ClN205 + 0.3 mole H20:

Calculated: C, 65.21; H, 7.95; N,5.07.
Found: C, 65.18; H, 7.95; N, 4.67.

20 Example 13

2-(3,5~-di-t-butyl-4-hydroxyphenyl) -4-(2- (4~ [N-methyl-N~- (3~
piperidin-3-yl)propyl)aminomethyl]phenoxy)ethyl)oxazole
dihydrochloride
25
A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-N-methyl-N-aminomethylphenoxy)ethyl)oxazole
The subtitled compound was prepared substantially as
described in Example 11, except using the methylamine
30 hydrochloride salt. The crude material was subjected to
preparatory chromatography. The material was eluted with 0
to 10% (1% ammonium hydroxide:methanol): chloroform
gradient over a thirty minute period. Fractions containing
desired product were reduced in vacuo, dried over sodium
35 sulfate, filtered and concentrated in vacuo, to afford 6.74g
(62%) of the title compound.
Mass Spectrum{FDMS) : m/z 436 (M).



WO 98/ 15274 PCT/ US9 -
-71-  WOPYIRIH NVR (CdCllerr]): [err] 7 83 (s 2H) éé%@?*?’?ﬂfﬂ 7. 42

-

(d, J=8.3Hz, 2H), 6.92 (d, J=8. 3Hz 30 (bs 1H) 4.22 (t
J=6.5Hz, 2H), 3.93 (s, 2H), 3.03 (t, 2.46 (s, 3H), 1.48
(s, 18H). 5 Elenental analysis for C27 NZCB Cal cul ated: C,
74.28; H, _8.31; N, 6.42. Found: C, 74.39; H, 8.51; N, 6.47.

B.  PrepaHati®n (mdcza()(s &-7di8 - tsut AR hydar@xysphehyl) -7%.420(d,

ot hyl | phEBX TR A ol (o o8 23R B3tk 35,30 (e or ke Rofobha of

Step A (9 =Bmddlza, 2H) 4.1, (sn ZHhethyd3I ofandde. ﬁﬂzneﬂﬁyl.farérﬁm(de

18m ) wasq tqulege{g Wi { 0%(vvt/vvt) sodi um hydri de (20.2mvl e, 808nm).
The su penlo 1rre f 30 mnutes at 24[err]C then treated with
a sol t rkﬂﬂt%ﬁ(‘ﬁ: M203:  pronopr opyl ) pi peri di ne

(8. 4mm| e, 2. 5Qg9)ld1m_ateddl et hy,ifm;ram de. jﬁ;’d ¥, dexp. the suspension was

heated at 20 0C ed.to The reaction treated
with 10% aqueo s°“§6ﬁ1 Eﬂétﬁ%a[ﬁ (ésﬁ Y ?e? ¢10m) and 3/2 ethyl
acet at e: hexane (50m ). The phases were separ at ed and the aqueous phase

was extracted et hy a |

or gani cs v%/ere vv\i‘;alé%j }%%léljp %% % ﬁ% % 5f< Eeﬁnﬁﬁldnéﬁ g?m Sul f at e,
filteted an@V-vegident T8t 63 (W' veeno- b@t@\xmadbenzigl@ﬁraﬁ érl. The

crude material yas, 15655}{13 R & OmF h R Y= NEOART P8LARRY The

mat eri al was eluted hp% to 10%?%/“2mmn)|{%21 iy ﬁydrom ge nmet hanol )

chl orof orm gradi ent over a thirty- 30 mnute period. Fractions containing
t he desired praucdd soluweienreflucikd compachd, oflr sedporer {Sodmmoileyl f at e,
filtered concen 9 9 f
conpound. 4l'h01§’ n’ateréjrra %rfg#r)]r%grg%&ng (51m8£{x§igo§méx%9d8 ltgml) k’gn on to
the néxt dtmgmted houthfe@$ héwtpsut}fsodwmnhyésldwaéaosampﬁ-am( BORBY) -

mz 662 ( .suspensioN @8/ 02Ffed for 30 minutes at 24°C then

PCT/ US97/ 17963
treated with a solution of N-tert-butoxycarbonyl-3-(3-

bromopropyl)piperidine (8.4mmole, 2.56g) in
dimethylformamide (5ml). Next, the suspension was heated at

20 80°C for 4 hours then cooled to 24°C. The reaction treated
with 10% agueous sodium bisulfate (25ml), water (10ml) and
3/2 ethyl acetate:hexane (50ml). The phases were separated
and the agueous phase was extracted with 3:2 ethyl
acetate:hexane (2 X 50ml). Combined organics were washed

25 with brine (2 X 50ml), dried over sodium sulfate, filtered
and concentrated in vacuo to afford 6.67g of an oil. The
crude material was subjected to preparatory chromatography.
The material was eluted with 0 to 10% (1% ammonium
hydroxide:methanol) : chloroform gradient over a thirty-

30 minute period. Fractions containing the desired product
were reduced in vacuo, dried over sodium sulfate, filtered
and concentrated in vacuo, to afford 4.19g of the title
compound. This material contained some impurities and was
taken on to the next step without further purification.

35 Mass Spectrum(FDMS) : m/z 662 (M+1).



-72- [err]H NWVR (CdCl [err]): [err] 7.83 (s, 2H), 7.50 (s, 1H), 7.19
(d, whskidhy 2H), 6.88 (d, J=8.4Hz, 2H), 5.49 (S, 1"%(:'14!1@)3/16%3

J=6.6Hz, 2H), 3.91 (m 1H), 3.40 (s, 2H), 3.07 (t, J=6. 2H), 2.72
(m 1H), 2.32 (t, J=7.3Hz, 2H), 2.15 (s, 3H), 1.80 5 (m 1H), 1.37-1.69
(m 26H), 1.22 (m 2H). C Preparati on of

2-(3,5-di-t-butyl -4-hydroxyphenyl) -4-(2-

(4-[ N-methyl - N ( : car erid-

yI)propyl?%nvﬁ%nigﬁgh?% % 2y§§t%§r)g§gzo eEQO( §H’hy&r&8hﬁﬁhude

A ﬁolutlom_@f4ﬁbe znmpoandsoﬂdﬁtgasB4ﬁa 1?mvpgs,4@ Q%g)xﬁ),lgnzm ety

et her s tr y or,i_de as . for a tely
10 nlnutég1%T§§ fesgﬁ§(nam% éﬁg gpgﬂsﬁgh %gg griredtanEGﬁgé#?gnal 20
m nutes, 2H){eRed@2 (m, amﬂlwaéhéa Wit h Jei7e BHy, étHher 2(.26mM (s ,t GHAf,f dr.B8®@. O1g
919 f sub tru FDVS : m z
5361/%&) (R %Hrr]a RIKRH' erriég)'[erz?ag s m( 7. 236 (s, 1H), 7.50
(d, 20 J=8.5Hz, 6. 96 (d J=8. 5 91 (s 1FD 4.41 (t

J=5.9Hz, c2H), pfed QréﬂhoaH%f 3-34, SSd12H%bu%y§04@hyd%d%¥%ﬂé nyl) -4U®z—2-96
m 1 2.78 1.85
En1 2tg, 1.50 % [ég%Ft SE Neqén§H? scexha P§YF8Fb°nyl Spiperids-

Clerr]H err] CI:{Nﬂ.eprbﬁyéoainlnaﬁethyl]pﬁehowyabechyl)exa&&l@, H, 8.53; N,

6. 034 ?gg 8. .65 H 8.45 N 6.02. D. Preparati on of
2- (3, g di-t- bu?g ﬁy roxyphenyl) 4-(2-

(4-[N-met hyl - N-(3-(pi peridin-3- 30

yl)propyl)an1n@nsbmﬁthaheaQX£h@t&bhb@&ﬁaob% (Step. B (3 QGmenQphuomgy%

TS ocs SOLULh Ry oL 1e CRTROa, 1 SLeD.C (2 IS, 1 cein gl o ofor
chloride gas ¢es apgsedlmbpemgh1t0hmnutessol Tihieo T efsail tapy tdawt el y 30
g&?f%§37;%gggéﬁgggﬁdwggeggkgggd an addﬁ@i%%ga5%%4minutes, filtered
and washed with diethyl ether (20ml) to afford 2.01g (91%)
of the subtitled compound.
Mass Spectrum{FDMS) : m/z 661 (M).
lg NMR (CdCl3): 8 8.13 (s, 2H), 7.66 (s, 1H), 7.50 (d,
20 J=8.5Hz, 2H), 6.96 {d, J=8.5Hz, 2H), 5.91 (s, 1H), 4.41 (t
J=5.9Hz, 2H), 4.10 (m, 2H), 3.84 (s, 2H), 3.30 (t, J=5.8Hz,
2H), 2.96 (m, 1H), 2.78 {(m, 2H), 2.63 (m, 3H}), 2.49 {44,
J=9.9, 12.9Hz, 1H), 1.85 (m, 2H), 1.50 (s, 27H).
Elemental analysis for C40He0ClN305:
25 Calculated: C, 68.89; H, 8.53; N, 6.03.
Found: C, 68.65; H, 8.45; N, 6.02.

D. Preparation of 2-(3,5~di-t-butyl-4-hydroxyphenyl)-4-(2-
(4- [N-methyl-N- (3~ (piperidin-3-
30 v1)propyl)aminomethyl]phenoxy)ethyl)oxazole
dihydrochloride

To a solution of the compound of Step C (3.0mmole,
2.01g) in chloroform (20ml) was added thiophenol (6.07mmole,
35 0.67g). Next, hydrogen chloride gas was passed through this
solution for approximately 30 minutes then stirred overnight



before being concentrated in vacuo to a fRefseli
materl alwwaag?lltggrl%‘en up into hot nethylene chloride (10m) t%en%ﬁs

tetrahydrofuran (15m ) was added whil e heating the sol ution. The
solution was boiled down to approximtekyg 5 12m total volune, cooled to
approximately -22[err] C before tetrahydrofuran (10m ) was added,

resultlnglnthefo tion |, preci pi,tate. The suspensi on was
filtered, @he Ehé%f%btl’%’sngve?%n??%E§?E?iieanmi’?ﬁ”ﬁef'ﬁyB EQaE‘hI ofP§e and

t he V Qhat®r @5 wagdueatehouppphes btemerhylene TRilcahal O(flwrﬂn 10

(20m ) was_,added and,t ol uti bai | e mately 5m .
Next, di et ne??ng?g{%g%f)?uﬁﬁs 333\{3@% gas a gitdge ho lciseolh al%g%lq’ esnﬁtl ng in
the for nats@huoioa guBheThelutionuwpendiocdd efasioowolted apprdHissatiedy t he gum
was ”Etur Sy ?BQal vo&{lﬁl@' UEB%&e\&ert% ittt yf 14 °ét b%'fo%d washed

with 1 et her m ). I nsol ubl es were resusSpended w t

stirring |the‘h’é?t1hl353€?ﬁylfa§t HéP“@-iSUaﬁ’l )add,th errasaditiimg figy the fé&ﬁﬁﬁé%t ely
30 m nut e%fkge?réalpmtaﬁe betrme@uls%ﬂs&@ﬂ was £ilferdsoluHy es wer e

| lected b t d t hyl th

ol ubl estHEP LU} Bad P en S AERAR360 Q0G B CGBLSHIT SRR Q48 f o d
1. 329 (72%odbtmehwati reduced tonpggaeb. x1matéW@s§n8pectrﬂﬁdﬁaHWQrofuran

mz 5 N , .62 1H),
7 504, | (2oyLy yeg sl WRg O Wlglod Sy Bh AP adil o 02 05 M
2H), 4.26 @proyjmagedy Gml.1HNext, 3ﬁ1(aﬁhyﬂH)et1@r2d?(Qﬁl>2H)aS addegd 0o (m

EIL.H)léI. ]2_ 2? 2n89%nbm s@tﬂht1%n55e(s@illtﬁﬂi’i)g ih &he? BrrdBion of/H) .gum49 fise 18H),

G orr1H orsTbnprbipry wee Gonen £0' 342, *chd] oum wpgqtaitagases and 42, N
6.62. 30 insolbbies: w@re66041edﬁed3hy7fﬂltﬁiﬁﬂbn and washed with
Exanpl

oo 1 ik gk (B ) MR AR

heptahydrasglrrlng inwboggdisriwl ether (150 ml) After heating for
PCT/U597/1¥8§§ox1mately 30 minutes (keeping volume fetween 100-150ml)
the insolubles were collected by filtration and washed with
hot diethyl ether (100ml). Insolubles were dried in a vacuum
20 oven at 60°C overnight to afford 1.32g (72%) of the title
compound.
Mass Spectrum(FDMS) : m/z 562 (M+1).
1y NMR (cacl3): & 8.00(s, 2H), 7.62 (s, 1H), 7.50 (4,
J=8.1Hz, 2H), 6.95 (d, J=8.1Hz, 2H), 5.74 (s, 1lH), 4.35 (m,
25 2H), 4.26 {(m, 2H), 3.59 (m, 1H), 3.37 (m, 1H), 3.20 (m, 2H),
3.04 (m, 1H), 2.66-2.89 (m, 4H), 2.55 (m, 1H), 1.80-2.25 (m,
7H), 1.49 (s, 18H), 1.11-1.41 (m, 3H).
Elemental analysis for C35H53C12N303:
Calculated C, 66.23; H, 8.42; N, 6.62.
30 Found: C, 66.47; H, 8.67; N, 6.39.

Example 14
2-{3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-

35 ethylaminoethylphenoxy)ethyl)oxazole hydrochloride
heptahydrate



A Preparati on of N-fornyl-N-ethyl-p-hydroxyphenet hyl am ne To
a suspegsi 1,1 -carbonyl diimdazole (326 nmol e,

t et rahyg"f‘%)Q"glrsg{]?l4 (164 m) cooled to Jerr]C, was addeg"%:llgpvm se 96%
formc acid (326 nmole, 14.99 g) over a 26 m nute period. Reaction
stirred at O[err]C for 30 m nutes -then a light suspension of

N- et hyl - p- hydr oxyphenet hyl am ne (102 mmol e, 16.88 g) in tetrahydrofuran
(66 mM) was added 10 over a 10 mnute period. Reaction then stirred at
22[err] C for 170 m nutes before being treated with nethanol (10 nm).
After sti&ringP¥epanatapRueEsN-fernayiloN-etbydopcbrdrarephemethy laadme t 0 an
oil containing crystals. The m xture was taken up into nethyl ene
chloride and subjected to preparatory 15 chromatography eluting with a
gradi ent of 0 t9® ZoFHEPRARLPD of ﬁe?hy?éﬁ?OBHﬂéﬂﬂﬂédéﬁé ea (BRi6r mynodienut e
peri o. T®.81 gfrigttensahparafnrag theat mul)ec@@mum@ 0ers GRbi ned,

t i f | ,th w
crystal | agded a¥BETse 98 BEEndd ARBaTI0R Bopabund4add B OVEBUA L es
wer e resudf eoirdteopprepdr atBe§C§@Dunﬁtlrredhla@rr@Péfglf@p'hy}Oumienuttelse sane
condi ti Or@q&?s§r198Hta§Q¥§eﬁ9)10n o#f fioedng - ﬁ%&?ﬁ'ré&?gh%n@%?xﬁ_{ e the

conpound %[err
193. (M. (P& mmole, [é r PR WNRlPDF«BéHFBVﬁFPquéFr](Gé 73 ) ( was] Edded 01 (s

1/ 2H10 7.0d%er a 16, mihdtd, pdr084(d, Réa8r4ba, thih, s@;&%e@dat33§°éH€orlH)
6.66 (d, = 7 1,

> og (4t DR0stinc &8l pefor Selng s helkRn Sikn Sfhalll (10 mipl ity

anal ysi s AbresrifHfingr fNQ BPrininutes, reGatdohatwed: cOncedt3ated ih 82; N,

Zfzg (3,5 vacuo ggugﬁ 01% E?%§§1ﬁgng cr% ?%QSN 39 mixture Bas tRiGRAration

(4- N-f or Ny - w*é?hfp%hy%@?—hy‘h ﬁéh@%y?é@h?P}’@ﬁ&i@ﬁe to prepawetogy15274
PCT/ W897/ dH86Bat ography eluting w1th a gradient of- 05to 5% methanBle title

d b t d bed .i n Ex e 4 above
compound 4esnRl har o subatantLal LY At rey 5320 Bedicd B v

fractions containing the title compound were combined,
concentrated in vacuo to afford 13.46g of an oil that slowly
crystallizes out. Fractions containing title compound and
20 impurities were resubjected to preparatory column
chromatography under the same conditions described above to
afford an additional 2.61g of the title compound.
mp (°C) : 85
Mass Spectrum (FDMS) : m/z 193. (M).
25 1y NMR (DMSOdg): & 9.20 (s, 1H), 8.01 (s, 1/2H), 7.72
(s, 1/2H), 7.00 (d, J=8.4Hz, 1lH), 6.99 (4, J=8.4Hz, 1H),
6.66 (d, J=8.4Hz, 2H), 3.34 (dt, J=7.2Hz, 2H), 3.21 (dq,
J=7.1Hz, 2H)}, 2.64 (dt, J=7.2Hz, 2H), 1.04 (dt, J=7.1Hz,

2H) .
30 Elemental analysis for C11H15NO2
Calculated: C, 68.37; H, 7.82; N, 7.25.
Found: C, 68.56; H, 7.81; N, 7.49.

B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
35 (4-N-formyl-N-ethylaminoethylphenoxy)ethyl)oxazole



p- hydr oxyphenet hyl am ne and 0. 7M (mmol e al cohol / mi tetrahydr.of uran)
react i Mgg‘lﬂﬁ}?‘? on. After stirring at 24[err]C 5 for appr§§' Wé%"g}'ﬁ?“zz hour s,
t he reaction was concentrated in vacuo. The filtrate was concentrated
in vacuo to an oil, treated with ethyl acetate and subjected to
preparatory chromat ography. The material was eluted with 45% et hyl
acetate. Fractions containing desired product were 10 ,concentrated in

vacuo then rédifjtet el SRR U SR DHrprerared, SHRELFPAPRYLYTRE materi al was
el ut ed WEb&d}ﬂbbéKBheﬂiaﬁplg %a£§§aéeékaéﬁQCHb@pgfNnﬁbhﬁyanﬂ}eggquegt
over a thirt nut riod. Fractiogps,containing,t esired product
were condshAReryRleRRGEiEnERe 2ARED . o 4RRRL B, B EPapaTyTie

chr omat odpedptahy dridfaure erredcwesn esoaletiont h Bfter36%irringcatoddlffiexane
gr adi ent r J j 1.0d. : AN 0 [l i r.ed

o odust iore apbreHide SLFIAF REALG ene rERELLATRAE BALERGTEN 1
subtit | e¥aBitpourthastpltrate gups ooncepssabpdcipuerBgBfo an oil, 7

i?gkéw%%k?fatedf%iﬂﬁ*é@ﬁ%iEgﬁgﬂéﬁgr&ﬁd7éggﬁbg@eaﬁtﬁspgébaﬁhtozigé gi&
, . S, , S . . =0. ,
o ohsupanagiy, ThE etk vas g BRpa Yhen 453 biny
§:;.|HZ,dﬁ@taﬁbZZ'Kﬂmﬁtg?ﬂsl¢ﬂ%ta£ﬁ%né.QésiredeﬁoﬁHzﬁ Ridre 25 Z.le(dt,
=/. , 2 . =y enent a
anai Yo s Floediiand ot Wheud: Onbll redThitttea 1o PlloaragoR RN A (o
Found: Ccmpmzogyaphvi4; Thesnaper3pl wascCelutpdepatht OoscoR0% ethyl
?a(ﬁ:5'?Eﬁé*&ﬁ?&(%BQYQED%%@?éﬂMLﬁeﬁaﬁEL Fradienf over a thirtyS furi
- nme |- e a noe enox e oxaz e . uri c
beid (6. amies e e T eR e Rk A ke kRS aRer dpnicecopar el gt
m nut e perdwsl ¢danc@esopheddsispeasuonthen péshibtbictedakonprepamadoirge

(12 2gmol g, 84620040, rhe'kDUHLA1 40 (THEeal Bl sALkenoRhe addi tion

PCT/ US97/acrgsne/hexane gradient over a thirty minurg periodeonplete, the

ice b_athF"Péctffé@é!eéoneﬂi?ﬁ%i”Bé@!i.fe@”ﬁrﬂ@ﬁ[:t werdl tehclhe raddd ijon, the
reaction was cooled to Olerr]C, then a sol utiqgn_of the conpound of Step
Bin tet r“éﬂﬁ‘é‘?of'&‘?aﬁffﬂﬁé)l 1ng$§8§&id83 sher SHbttéﬁlr‘?idnEP@pﬁ’é‘trIT‘l%o&S Fhe
reacti on figgsm.
20 Mass Spectrum(FDMS) : m/z 493 (M+1).
1 NMR (DMSOde): & 8.01 (s, 1/2H), 7.91 (s, 1/2H), 7.74 (s,
iH), 7.72 (s, 2H), 7.52 (bs, 1H), 7.13 (d, J=8.4Hz, 2H),
6.88 (d, J=8.4Hz, 2H), 4.20 (t, J=6.5Hz, 2H), 3.40 (dt,
J=7.1Hz, 2H), 3.22 (dgq, J=7.1Hz, 2H), 2.96 (t, J=6.5Hz, 2H),
25 2.71 (dt, J=7.1H=z, 2H), 1.41 (s, 18H), 1.04 (dt, J=7.1Hz,
3H) .
Elemental analysis for C30H40N204:
Calculated: C, 73.14; H, 8.18; N, 5.69.

Found: C, 73.30; H, 8.44; N, 5.90.

30
C. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-N-methyl-N-ethylaminoethylphenoxy)ethyl)oxazole

Sulfuric acid (6.0mmole, 0.597g) was carefully added
35 dropwise over an eight minute period to a cooled suspension
of lithium aluminum hydride (12.2mmole, 0.462g) in
tetrahydrofuran (THF, 18ml). After the addition was




5 stirred at 24[err]C for 3 hours then quenched with water (12. 2mol e,

214[ er rylglognnsgxt . chl orof orm (200m ) was added f ol | pearisoy s
hydrochl oric acid (50m ). Phases were separated and t he aqueous phase

was extracted with chloroform (2 X 50m ). Conbi ned organi c phases were
washed 10 with brine (1 X 50m ) then-né+ed over sodium chloride,
filtered and concentrated in vacuo to afford 5.8g of an oil t hat

cont ai ne¢ SEITR0)] it e HRLEHA YaRotégat eﬁp&éﬁlma;e%hxheaﬁs%xgte

(250mM ) then vvashed w th saturated aqueous sodi um bi car bonat e
50m ). TRESTgaMT LA Wi e DVERRAT ORGIRTINTRI At €O PTG ¢ HRRP then
concent r alcacdiy afiate compRiddrsl 23ty Bf imnt ettahfeofBieni ahmias

treat ed vvlth hIor for ect ed arato chr omat ogr aph
The radqe wé’svee gt etrc?n q&hﬁ%@% op?ff)%}:"% 1% ﬁoﬁ?ﬁﬁ#%%r‘ﬁ?f"de Irapnys
met hahol )stlameo?r &tor2A°gr erest hovars &Iem muanachgsbidth wteXracti ons
cont ai ni ng ot hengasd 1 et Arpductyaer e W8§6%99%00m15 nwgécagaéa an oil.

This material was taken up. I nt.o . chloroformthen saturated wth hydrogen
chl ori de fgdd.owask by &Kﬁq%%%oﬁ*ﬁ%t%@% in PBREBeStWereford 1. 35¢g
(43% of separdied |atrid3 #hd §8a 2 SexMsst S@eG £ HNM( FDVB)

n1 478 M , :
) h(@roﬁ%rm[‘ef %%“ﬁd( %%ﬂi WordSiid Ingsel Suettmadpdd §°5,
(t 1o m&kﬁlﬁz:lrﬁé-i)(,l K B Whdn @rDEd (ovedHod umbchtioridd, 9Hz,

C[ er r] H[ er rﬁ éﬁ%ﬂﬁrﬁl Cf%]éént]ﬁ e?%l_% §£QUO3QOC§EEB?EE g:j angkﬁ}l;gggr H,

8.48; N, a3 contained gywmECch %8 JbhepHnagenrial nwas, ggeated with
Exanpl e %&ﬁyi acetate2ti§bﬁ&ﬁ“tﬁe@uﬁaéhédhwﬂﬁﬂxyﬂbﬁﬁakéd4aﬁaebﬂsN'ethy|'

et hyl ari nobut Y ASoxystiv| ) xazghe, vdpochloride . o o ¥0;98/15274
Pr epa¥ at ismdiofm yUEdtyalr ofalptengd ) by | cbnoentdeated in vacué sol uti on of

tri phe”y'a@ﬁi@ihi‘g'é%]%ﬁfe]ar&“%)if: 380 art h "RLEYE£0SCRI QiLHe (556 m)

was treated w _
chloroform and subjected to preparatory chromatography. The

material was eluted with 0 to 10% (1% ammonium hydroxide :
methanol): chloroform gradient over a 30 minute period.

20 Fractions containing the desired product were concentrated
in vacuo to an oil. This material was taken up into
chloroform then saturated with hydrogen chloride gas. The
solution was concentrated in vacuo to afford 1.35g (43%) of
the title compound as a foam.

25 Mass Spectrum{FDMS) : m/z 478 (M+1).
1y NMR (DMSOdg): & 7.92 (s, 1H), 7.72 (s, 2H), 7.54 (s, 1H),
7.21 (d, J=8.6Hz, 2H), 6.93 (d, J=8.6Hz, 2H), 4.22 (t,
J=6.6Hz, 2H), 3.19 (m, 4H), 2.98 (m, 4H), 2.76 (4, J=4.9Hz,
3H), 1.41 (s, 18H), 1.22 (t, J=7.2Hz, 3H}.

30 Elemental analysis for C30H40N204-0.7H20

Calculated: C, 68.28; H, 8.48; N, 5.31.
Found: C, 68.20; H, 8.41l; N, 5.35.

Example 15
35
2-(3,5~-di-t-butyl-4-hydroxyphenyl) -4~ (2~ (4~N-ethyl-N-
methylaminobutyl)phenoxyethyl)oxazole hydrochloride



(144.1 mmol e, 23.03g) until a pale yellow color persisted, Af t er

stirri nyOPH52% mately 15 ninutes, a sol ution of 4-(4- PCT/USYTI7963

hydr oxyphenyl') but anol (96.1 mmol e, 15.97g) and inidazole (192. 2 mmol e,
13.08g) in nethylene chloride (355 nl) - was 10 added over a 15 minute
period. Approximately 4 hours later, the reaction suspensi on was
filtered and the filtrate was reduced in volunme. To the reduced
filtrate was added silica gel and the suspension was reduced to
dryness. Ahi s Prepanaeionl ofiad -f i-hetedxgpthenkd Ybutstl dvorfirdct i ons were 15
eluted with 10% et hyl acetate : hexane. Fractions 7 through 12 were
eluted with 20% et hyl acetate : hexane. Fractions 7 t hrough 10 were

conbi ned, redudedolintienuet, taiphenyiphosphigedi(dbisdl Matad e f i3 . B0 and

t d 3 9 d
ggnglels rg%ﬁ%éggyggggt &maﬁaé )(556 #3)3%@ s %%Qat%fd m*(%ﬂ 't%fd?nﬁ@?ﬂurl\llmas

(CcDC13): [¥#411 7m_led, 23 é32P-Izun§F-I)1 ap Ppd & érelér@s' Aﬂﬂalor pergjsted 59 (s,
%H) : C;»H)40 Z@ftellié |—§t Yf?lnal-&ppﬁoﬁﬁmémel?H)LS inl_ll?x&te]s, al s utior?lds 4|3- 74il g- 57
m enent al . an s, far rr rr.Br cul at ed:
C, 52. 42; OB enyh)gugaﬁSPJ éB% lcg'ﬂ‘ 0§ ﬁ_‘5 §E?§? arid” imiglazo %Iﬁ'epar ation
of 2-(3, 54ﬁ92t2bmm9le4 h?dﬁSQthenmbﬁhyl@me chloride (355 ml) was

4- br enoxye X 30 i was
b epaPed et v ARy KEChHLLG BESiBA, Arprowimathy @ rEATAHIL,

conpound @Pestfébchlon su-’rﬁ@“?éﬁ@t Was \ﬁéét@&ﬁ@eﬁﬂdatté@ ifi Mer@k® tWatsan oi | .

The oil redwesdtigayedumeth bl ehef Q@@u&%@mf)llttﬂdt@w%ddéwrsitheﬁ ed 35
with di atonnceoys earth and filtered t roue%E dof qg&tomceous
earth. THE®tifRratBewWHYSPERELRE MARSVS Aty ‘ect®t % o0 preparatory

chr omat ognapayiaTheasaféltakedasnd the fiﬂ@tQ&hkSZﬁ@ctlons were

PCT/ Wg97/ . I8 o
gradlygnt é%gggd 15?#8%?% Yle?ﬁeta:tehex hnegane F-é%cmfdlsme}nﬁe pdgl
Fractionsla- wsraeeéué@ﬁbwaaéé 20% deroekedS i nhﬁa@x@ t hdiractions 7

rechr onmat @Ef@ﬁ rdiel wékégcbh\b'ﬂnéd re@h%@de'lfn o 126het,0 d'i@.é&“cﬁﬁsfb" et her
hexane over tgllﬁerl og Fractions 8-16 were conbi ne
C

concent ra?%‘alum SPEW&@EO ERTPEC APGEPEGERSTEE 88 T i SHS H"% FERFEEnt of

5 19.32g (88%) of the title compound as an oil.

20 Mass Spectrum (FDMS) : m/z 230. (M+1).
1H NMR (CDC13): & 7.03 (d, J=8.4Hz, 2H), 6.75 (4, J=8.4Hz,
2H), 4.59 (s, 1H),3.40 (t, J=6.7Hz, 2H), 2.56 (m, 2H), 1.83-
1.90 (m, 2H), 1.70-1.77 (m, 2H).
Elemental analysis for CqgH13BrO:

25 Calculated: C,52.42; H, 5.72.

Found: C, 52.24; H, 5.61.

B. Preparation of 2-{3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4~ (4-bromobutyl)phenoxyethyl)oxazole
30
The title compound was prepared substantially as
described in Example 4 except using the compound of Step A.
The reaction was concentrated in vacuo to an oil. The oil
was treated with chloroform (25ml), triturated, then treated
35 with diatomaceous earth and filtered through a pad of
diatomaceous earth. The filtrate was reduced in volume then
subjected to preparatory chromatography. The material was



to 20% et hyl acetate : (33% chl orof orm 67% hexane) over a 30 m nut e
peri od. W egiszas 7-9 were conbi ned, dried over sodi upgBukiE7e63
filtered and concentrated in vacuo to afford 10 10.51g (49% of the title
conpound. Mass Spectrum ( FDVS) : mz 529. (Mtl). 1H NWR
(CDC13): [err] 7.83 (s, 2H), 7.50 (s, -IHy-, 7.08 (d, J=8.5Hz, 2H), 6.85
(d,J=8.5Hz, 2H), 5.49 (s, 1H), 4.25 (t, J=6.6Hz, 2H), 3.41 (t, J=6.6Hz,
2H), 3. Oﬁélutd&ﬁﬂﬁtﬁ a2ffradient208820t tol3B4E et ekrE (Mhedtdne 1. 72

2 | e t al | H B
Cal ol bt SR 33 QORI AL periph. 5 BRactiond 4218 e Teamdiad 1 T el

N, 2.36. @mncentfhtedPnapaaanonheh rechromatographed eluting with a
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0. 689) . Thev\ggg pensi on was eate % g?‘rl
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mol e, 4-ﬁﬂn@ﬁe|pe8ﬂoddlnEthytﬁonsanFGew@2k FolnbinBde WSRNYwr Was then

ret byt et 15T aHrect ERCE nEst BBRE8S AR BobeRaRad e il A 0 s
| at ed 0t hel  eat@i ©ﬁ9MSOéobhedE@GlEZF@rnpp@ndt reated w t h et hyl acetate

(50 m), M&géngpéaémﬁu Apeud§% aqueous som/lims%@ §w.fH3te 950 ni). The
phases were separat ed and the aqueous was extracted with 1

et hyl acetft heRGhHA) ¢ 307 -83 Y8, n?-SU'cESnEPnéa otHani dsORerle. vvashed with
brine (2 &= &09Hz, 2H), $0898ﬂa5218 S5Hz, 2H), 5.49 (s, 1lH), 4.25 {t,

PCT/ US97/ 1796 9- ried over
sodi um su T%t éH nﬁ‘éreé and cbncer?t PgtzédZHﬁ 3. 0\%(@1]0 IS -4 dr&lﬂ 169 of
an o5, The58i Ktwad=Vr4Heed2Withl .88 di,ol8or . 78i l{tmer @& )t,hrlodgh a pad of

di at omacepgisy gizl i ca and washed wi t h chI oroform The filtrate was
subj ecte e | I i omat ography. The material was
eluted w %gaelgtr:g i gﬁ%&%ggé ? 8‘%9?( mrém um hydr oxi de nmet hanol )

chl or of or m ovecaactuhiatey:m ques.peri gg. 7.25;Fngci.gss contai ning the

desired produck ughe caMBLned. u, 7.26; N, 2.3s.

20
C. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-N-ethyl-N-methylaminobutyl)phenoxyethyl)oxazole
hydrochloride
25 A solution of N-methylethyl amine (7.8 mmole, 0.46g) in

dimethylformamide (21ml) was treated with sodium hydride
(7.8 mmole, 0.68g). The suspension was heated at 35°C for
15 minutes. Next, the suspension was treated with a
solution of a compound of Step B (8.5 mmole, 4.51 ¢g) in

30 dimethylformamide (21 ml). The suspension was then heated
at 70°C for approximately 4.5 hours before additional N-
methylethyl amine (15.6 mmole, 0.92g) was added. Fbrty five
minutes later the reaction was cooled to 22°C, treated with
ethyl acetate (50 ml), hexane (25ml) and 10% agueous sodium

35 sulfate 950 ml). The phases were separated and the aqueous
phase was extracted with 2 : 1 ethyl acetate : hexane (3 x
75 ml). Combined organics were washed with brine (2 x 100



concentrated in vacuo, taken up into chloroform (100 10 ml),washed with 1
1 sat WQP8ASHAueous sodi um bi carbonat e wat er (50 m PGUSYBTI6Be (50

m ). The organics were dried over sodiumsulfate, filtered and

concentrated in vacuo to afford 1.6g of an oil. The oil was treated

wi th chl orof orm (50 m) then satura?%d wi th hydrogen chloride gas. This

15 sol ution was concentrated in vacuo to a foam The foam was treated

with tetr88ydr Srdrash QVB¥F)saHmoi v bir o, af steaned anBathnaknteaskdwiy:

adding di vepiopd #Hfvra sy of taeﬁr@bydrofyéaalwa@ag%gaqt%f iggsul ting
in the pro LlCt Icflﬁ1 out he remai nl%g sol vent ecant_e‘c’f of f and
20 i soproﬁgﬁ gf) %Hﬁ%‘bg p‘H%s‘iiéaEBWEFFSHS s1ljg8 boil ed
on st eam laandhwas@iac‘ervtltxha$mgmmiicadnandl‘kﬁéleflltr&emlwalsnguﬁgbetéa' t¥as
pU|le%iOWPQ%E%%a§3¥§“§f¥§§§“§%%»é%%omatggéégﬁ&1’3@% 6ma%%$1g gleiﬁoaﬁgund

as a foa ectrum
( CDC13) Félurt]EdY“BG‘—f{@l mgdiens o 0 tie)10%. 05% (apmonium=ByBpxidld) : 6. 85

(d J=8. 5H§1et¥x|éhol5 5'4dl'@;orjel'ﬁornfl c?vﬁe:r.(ta t%r%%ﬁk‘?%ezg‘éyléﬁgég (t, J=6.5Hz,

, 2.88(m 3H)
1 66 1. 85% %Oéltalmr@ zFé“i eSMFﬁd B ekevese éﬁmbysﬁé for

g[igr]H[ebbh@dNﬁﬂHﬂdﬂ(ﬂH]VaCUO, taken(ﬁﬁcﬂﬁﬁiighlgkozgrﬁﬁ(lwo 8.72; N
Sean® 1814g s B wipn 220 Radiphedl s uddie sadiim. hirarpanaEst nyl -
met hyl ami Wéple@py(IS)Opﬁélﬁomeét B Yrox aled enhydr ot ootrdenics wereWDr98815274

PCT/U597/%%%§3sod1um sulfate, fllt?f%F()nd con??n§935ed in VACuo to

Preparatio 5-di -t-but
(4-(2- cyaﬁgépm‘i‘l Ppﬁ&&?yétmﬁl)loxaz’%ﬂ% oik was frampe i viehcehpeunfonas

prepared q8bstant italdry safcuratéiﬁ&ﬁﬁ}b%dfb&é@%?oﬁ&éc@a& usirngs3- (4-
hydrqﬁyph Xlkg%%Ph%giggdé%ntra eéﬁgﬁlégbygstgqgc géééte%he foam was
treated with tetrahydrofuran (THF) and boiled on a steam
bath while slowly adding diisopropyl ether. The
tetrahydrofuran was boiled off, resulting in the product
oiling out. The remaining solvent was decanted off and
20 isopropyl ether (10 ml) was added. The biphasic solution
was boiled on steam bath, solvent was decanted and the
remaining material was pulled on house vacuum overnight to
afford 1.38g of the title compound as a foam.
Mass Spectrum (FDMS) : m/z 506. (M).
25 1H NMR (CDC13): & 7.86 (s, 2H), 7.52 (s, 1H), 7.06 (d,
J=8.5Hz, 2H), 6.85 (d,J=8.5Hz, 2H), 5.54 (s, 1H), 4.26 (t,
J=6.5Hz, 2H), 3.08 (t, J=6.5Hz, 2H), 2.88(m, 3H), 2.67 (4,
J=4.9Hz, 3H), 2.60 (t, J=7.3Hz, 2H), 1.66-1.85 (m, 3H),1.38-
1.48 (m, 24H).
30 Elemental analysis for C32H47C1N07:
Calculated: C, 70.76; H, 8.72; N, 5.16.
Found: C,70.52; H, 8.56; N, 5.41.

Example 16
35

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-N-ethyl-N-
methylaminopropyl)phenoxy)ethyl)oxazole hydrochloride



in vacuo to an oil. The oil was treated with chloroform (75m),
trituraigslog/ansh filtered. The filtrate was washed 10 w tprgessrnadedd
aqueous sodi um bi carbonate (2 X 250 nl) and 10% sodi um bi sul fate (1 X
250 m). The organic |ayer was dried over sodiumsulfate, filtered and
concentrated in vacuo to afford a-dark oil. The oil was treated with
net hyl ene chl oride and subjected to preparatory silica gel 15

chromat ography. Material was eluted with a gradient of 10 to 25% et hyl
acetate :_hexane over a thirt nut e, per Fractions cqntai ning the
(el e combound SEPEEEBERBINE Snds - 5-Gi5hEREYAr 8o HEPRYEDrS A forid 99, 57
of an oil. Thi¢4-(2-cpbsoeshyipheasuppebi@tiokazpieparatory silica gel 20
chromat ography eluting with a gradient of 15 to 35% di et hyl et her
hexane over a thirty mnute period. Fractions containing the title
conpoénd wer e Boabtheleandmponsdnwrst peparednsuhstentaadflyoresd 20. 57g of

f oam Th'éeﬁﬁffﬁ?él1Hﬂ§xamplée§UQk%%b dugqngrgpgaatory silica gel

chromat o y e
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446. 10M) .with S&kdivREeOVBEU6Pus8sPAIRM( bichHpenate3 (@s X 210, ml)52nds, | H),
7.19 (d, O‘§ @%3@ bléug%a(:g (‘1 & §§|6 mg.H) Q'h%?’ogg-anaw T,‘Layer qab (t,

2H), 2.78 Preparation o
2-(3,5- d|d¥1%@t9yeg ﬁggpgwyﬁﬁéﬁ9pf,4feéxered and concentrated in

(P éT 5 lZJSg g;%bebhyb)ah@a@&yat AxkXkowazql eThe oil W@s9&/rb5%% with e
Ccool e
sol ution ‘8?9*9%98%’58&961@? %Péps}:{b€§§t§d to Pmpéraf&“é’si)l%?at é%ed‘ene (105

m) as - 7«81[1:eom¢ﬁogwa§h§tddeuaaerlal wasnellat esloitthom @fraciiiesabutfy [1d um num
hydride (4z. nghﬁﬁl aceéééé }j‘fﬁ\é ‘}V%”ttﬁxorit@‘ %t%eg]e‘}g odlhe

reacti on was stirre ur an quen W th
met hanol Fractiiong ):ontnénsngpéﬁ@ &ﬁt\k@sc@ﬁ@p@@ yeuee P ined @hted with
a sat Urat@6nééh§£b@@doﬁna%@ﬁbuI&bh)é(irf%ddQ9( 30Q f) apAdiar. Thigirring for
1.5 hours, the.r actlonwa ate%wlth 50% sulfuric acid until a

bi phasi c B3F6Fid Y’ééuFﬁéH *Fﬁ 8o L onPHERRE ATVt Rt 1% &% with et hyl
acet at0e (@bbombyogmdphipe elutiphaseshner gredianiat ed. ITPhea@itousl gifiasle was

extractedegﬁép : hexane over a thirty minute period. Fractions

containing the title compound were combined and concentrated
in vacuo to afford 20.57g of foam. This material was
resubjected to preparatory silica gel chromatography eluting

25 with a gradient of 10 to 30% acetone : hexane over a thirty
minute period. Fractions containing the title compound were
combined and concentrated in vacuo to afford 14.71g of foam.
This material contained trace impurities and was taken on to
the next step without further purification.

30 Mass Spectrum (FDMS) : m/z 446. (M).
1H NMR (DMSodé6): & 7.92 (s, 1H), 7.73 (s, 2H), 7.52 (s, 1H),
7.19 (4, J=8.6Hz,2H), 6.91 (d, J=8.6Hz, 2H), 4.23 {(t, 2H),
2.96 (t, 2H), 2.78 {(m, 4H), 1.42 (s,18H).

35 B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4- (2-formylethyl)phenoxyethyl)oxazole



ethyl acetate (3 x 100 ml). The conbi ned organi c phases wer e washed
wi th brvgess(1327¢ 200 m ), dried over sodium sul fate, fREVESHEHd

concentrated in vacuo to an oil. The 15 oil was subjected to preparatory
silica gel chromatography. Material _was eluted with a gradient of 0 to
10% net hanol : tol uene over a thi rlsﬁ m nute period. Fractions

cont ai ni ng subtitl ed conpound were conbined, concentrated in vacuo to
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wi th hydrogen chlori as, and concentrated in vacuo t .61g of
the (5 | cO28HBEn RS o5 Lotk HO BT SHAIR Gpect L ik Shromafoefafng 2190

(M HC1). Mateﬂ:lﬂamlvaa(scmm)ed et & .Padien2H)f F.6531 8% méfharod7:(d, 10

%;;3 65284- H)lbI&n V(eéaH) %ﬁgé—_’y( o 2 %e’é%o%lH)F &Pk conta:]rr@n?Hz

18H), 1. 39ubttlt.1:eﬁ mqgm)d were RameRed, m%rpt-srqvé@d in vacuo to
Clerr] H egele G anr YLdd ah Gid molentd arddOrial was taken on to the

20 next step without further purification.
Mass Spectrum (FDMS) : m/z 449. (M).
1H NMR (DMSOd6): & 9.70 (s, 1H), 7.91 (s, 1H), 7.73 (s, 2H),
7.53 (s, 1H), 7.12(d4, J=8.6Hz, 2H), 6.87 (d, J=8.6Hz, 2H),
4.20 (¢, J=6.5Hz, 2H), 2.96 (t,J=6.5Hz, 2H), 2.75 (m, 4H),
25 1.42 (s, 18H).

C. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(3-N-ethyl-N-methylaminopropyl)phenoxy)ethyl)oxazole
hydrochloride .

30
The title compound was prepared substantially as

described in Example 11 except using the compound of step B

and N-methylethylamine. The material was subjected to

preparatory chromatography eluting with a gradient of 0 to
35 5% (1% ammonium hydroxide : methanol) : chloroform over a

thirty minute period. Remaining fractions eluted with 5%

(1% ammonium hydroxide : methanol) : chloroform. Fractions




Cal cul ated: C, 69.89; H, 8.58; N 5.26. 15 Found: C, 69.88; H 8.73,;

N, 5. 32wo 9815274 Exanpl e 17 PCT/US97/17963
2-(3,5-di-t-butyl - 4- net hoxyphenyl)-4-(2-(4-N-ethyl-N 20

met hyl am nonet hyl phenoxy) et hyl ) oxazol e hydrochl ori de A. Preparation
of 2-(3,5-di-t-butyl-4-nethoxyphenyl)-82¢2-

(4-fornyl phenoxy) et hyl ) oxazol e 25 A sol ution of the conpound of
Exanpl e 1A 4 1A®| €esired prd@hcangerBt B}é{nbhaéadeceﬁze%mlt%d §,54g) in

tetrahydrofuran (40 m) and di ne | f.or ma treated with
sodi um hy$fTH (%‘%%W‘?‘Qvtlmi% %ﬂ#ﬁ%@ 06’“6[7']16%8 1) ﬂ%‘@e?"aﬁerdr YAd™81 hours
at 22[ er rddgutdteed edcdiwn bhsatibenbed JN0 mi)h ham/at enteiOnilp aldd t he pH was

adj ust ed LLOMI2 Ol Qudede (a5t f. INKAERERLOL § ek The bbb

sol uti on Was to réenov rof uran then e
acet abe veditesn]i@oe nepdf biloerddby T0® £q&§@@§eswa6umaturameﬁjl fate (50

m). The vﬁ!ﬁ? ? ﬁe@ﬁiéfféeaﬁgst QﬁdOEgﬁE'eﬁt%éteﬁh@%e RS dlled over
ulfate and

sodi um s tered trate was subjected to preparatory
silica gepfford c:hr‘é}r%t%ﬁ 'élﬂﬁy‘il’éiﬁt FHQ‘PWPF? &sgPadPemt of 20 to 45% et hyl
WO 98/ 15M4#ss Spectrum (FDMS) : m/z 492 Rﬁthd$97/l7963

- 83- t an t hi t tlons
containiﬁgggﬁggiﬁ$%%f§ghp§ dggeﬁ% %ﬁ% nZhgg %ggntrag i n vacuo
to aflfor dJ38 561z of 2lAh, 0b| 86 Kt érBabHwas 2taken . 6& (s, tldi)ne>4t 28 ek i t hout
further f ti SaSpest r F 5.

1H NMVR (% ée}??l 2R er? SM% Og % !dﬁ‘) g é% 7. 821?{122 e (5‘(8 8Hz,
2H), 7. 532%, 1+ 4 7(@2 18H) g=8 P-Iz(tz =74 388, ( - J=6.5Hz, 2H), 3.70
(s, 3H, Eﬂémemtaﬂ—6n5kt$lSFEerchH@§ClN20318Hp 21@©le H3O: Preparation

(461 hyl N 1eRbGR AAF ROk hyF BnBRGxy oBhy®yoRaoPé

hydr ashl ori de.Found: C, 69.88; H, 8.73; N, 5.32.
Example 17

2-(3,5-di-t-butyl-4-methoxyphenyl)-4-(2- (4-N-ethyl-N-
20 methylaminomethylphenoxy)ethyl)oxazole hydrochloride

A. Preparation of 2-(3,5-di-t-butyl-4-methoxyphenyl)-4-(2-
{4-formylphenoxy)ethyl)oxazole

25 A solution of the compound of Example 1D (8.4 mmole,
3.54g) and methyl iodide (67.3mmole, 9.54g) in
tetrahydrofuran (40 ml) and dimethylformamide (4 ml) was
treated with sodium hydride (60% wt/wt, 16.8mmole, 0.67g).
After stirring 31 hours at 22°C, the reaction was treated

30 with water (10ml) and the pH was adjusted from 12.6 to 5.4
with 1IN hydrochloric acid. The biphasic solution was
reduced in volume to remove tetrahydrofuran then ethyl
acetate was added (100 ml) followed by 10% aqueous sodium
bisulfate (50 ml). The phases were separated and the organic

35 phase was dried over sodium sulfate and filtered. The
filtrate was subjected to preparatory silica gel
chromatography, eluting with a gradient of 20 to 45% ethyl



15 The title conpound was prepared substantially as escribed in
Exanmpl e MALRZht using the conpound of Step A The nﬁ?@??gvrﬁm%

subj ected to preparatory chromatography eluting with a gradient of 0 to
10% ( 1% ammoni um hydr oxi de met hanoly, : chloroformover a thirty mnute
period. 20 Fractions containing title Conmpound were conbi ned and

concentrated in vacgo to a foam The foamwas treated wth chl or of orm

then sat FEEEACRI £ hREFEPEYON SThPolide tyalinpli& Periady yiF Hrthrns

concent r atedt abnyagusube iaflkdr dopdyndf wWdie comdird® LoipSBee@sra:&@am

25 M £ A78. (HGL

(DIVBOD[SZr‘? e‘%réﬁmrf Dglé}fé’r(j 3-PA8 o %Z(’ll phd %%a]( was lta’ﬁ%ﬂ °% 51 (d,
J=8. 6Hz, 2tp, ngxbasten, witBost ZH)rtmrogmxn:mcathnn AH), 3.68 (s, 3H),
2.92-3 11Mé§b Shbcgrah (s 4 8, ﬁﬁerr‘ﬁ &te” , 18H), 1.25 (t,

J=7.2Hz ment al mmyms or (jwewh£ew]-r02

mol e H[ er HEQNMR (CDC13) : gaPcBPat&d: 18) . 65 @@ (ﬁ |

Egugg C J68. 88z, Hau8.,47.. 58, (5b5.3l), 7.02 =8. 8Hz, 2H),(4 4.36 (Exanple
u 0 Y,

di et hyl an ﬁoBHFyréﬁ%hgn on(f) e?ﬁ)l 3)(3’@0 @y@aé]o@ﬁ oré%" { 46 ($0

98/ 15274 18RH). PCT/ US97/ 17963

- 84- A Preparation of 2-(3,5-di-t- butyI 4- hydr oxyphenyl ) - 4- ( 2-

(4- (& chl or obut yryl ) phenyl ox )ethyl oxazol e To a stirred solution

of the coBpoun8rePaEr&ipie fy @% 'bPFK%hﬁnﬁ%ShQ¥VEQ§¢%%&d4Df%ran

(:54m ) was added- ﬁ ethylGW-(ﬁféﬁﬂ/l'dﬂﬁdfdidéﬁlﬁiWW KBl RSghzd Ve 92nol e)

and tri phepyl i (5.16g, 19.71mmvole). After cooling to -
20[err]C, a soﬂgpg %QP %fihylazodicarboxylate (3.1m, 10 19.71mmole) in

tetrahydrofuran (18m ) was added dropw se over 15 mn. The reaction was
alloqu to mar%hgot&%q@ compound was prepared substantially as
described in Example 11 except using the compound of Step A.
The material was subjected to preparatory chromatography
eluting with a gradient of 0 to 10% (1% ammonium hydroxide :
methanol} : chloroform over a thirty minute period.

20 Fractions containing title compound were combined and
concentrated in vacuo to a foam. The foam was treated with
chloroform then saturated with hydrogen chloride gas. This
solution was concentrated in vacuo to afford 2.2g of the
title compound as a foam.

25 Mass Spectrum (FDMS) : m/z 478. (M-HCl).
1H NMR (DMSOD6): & 10.46 (s, 1H)}, 8.00 (s, 1H), 7.83 (s,
2H), 7.51 (d, J=8.6Hz,2H), 7.04 (44, J=8.6, 2H), 4.09-4.31
(m, 4H), 3.68 (s, 3H), 2.92-3.11 {(m, 4H),2.57 (4, J= 4.8Hz,
3H), 1.42 (s, 18H), 1.25 (t, J=7.2Hz, 3H).

30 Elemental analysis for C30gHg3C1N203 + 0.2 mole HjO:

Calculated: C, 69.46; H, 8.43; N,5.40.
Found: C, 69.23; H, 8.47; N, 5.53.

Example 18
35
2-(3,5-di-t-butyl-4-hydroxyphenyl) -4~ (2-(4-(4-
dimethylaminobutyryl)phenyloxy)ethyl)oxazole hydrochloride



tenperature and stir for 5 hours, at which tine it was diluted with

di et hyI nd extracted with water and brine. Th ayer was
dried ovetrgkyg% ?um sulfate, 15 evaporated to dryness, angcgﬁfggﬂn%?g%raphed
on silica gel usi ng a hexane-acetone gradient to give the internedi ate
chl oroketone (4.77g, 53%: [err]HgMMR (CDCl [err]) [err] 7.95 (d, J=9Hz,
2H), 7.85 (s, 2H), 7.5 (s, 1H), 6.95 (d, J=9Hz, 2H), 5.5 (s, 1H), 4.35
(t, J=7Hz, 2H), 20 3.7 (t, J= 6Hz 2H), 3.1 (m 4H), 2.2 (m 2H), 1.5 (s,
18H) ; FD M5 497 (IM). Preparati on of

2-(3,5-dh-t- bBWPaIaﬁy@noQﬁpﬁer{;il )5~4ii(-2'——butyl -4-hydroxyphenyl) -4-(2-

(4- (4-dimet hyl(am(apeﬁub&bbh@wg @@éﬁﬂ)&: ole hydrochloride
To a stirred solution of the Ioroketone (5 10. 2nmol e) in acetone

(51mM ) was added sodium i odide (7.66gq, 51mm| e). The reaction was
heat exd at 50[ ®or hCstarx28 houm,lom) ofeveaporadmgsburad dify ssmp e dia edi ssol ved

in methylen hl Qi n ani c & as e cjed with
bri ne, (5 gsgédegvgr‘imsng |2m€{§l I atreal’lyr(lﬁfd%r apor(a%ﬁx o't %Ci%él% gi ve
the int echidiaté -bydreryivstywopdiensas used 64 4 rﬂomwzmmcpmx and

purifi Caﬁkgaheiﬁpﬁph%@%%@nqsw@%gd' %Sgolvvmndfé)tol U Ee 3o B ) v o coO0! ed to

0C, and treated h anhydrous di met hy (0.79M , 12mol e The

reacti on?@as- héa?é’&uttéon °f8§[1€rt|hjyéaf?6>rd13:alfﬁﬁﬂ"§’l%%n(3a{i%3«\ed to cool to

roomg enper. attfmele) in te®Pa®ateod{dan (18ml) was added dropw1se
PCT/ US97/ 179

6
preci pit Y& wig' Fifrer 64 ZSFTAET AT A qugd to “qutte% W?IH et hyI
acet at e arupeabtraeednsoditim fiocgarbhdwatmes, at winechorigiane cit ayzs was

ext ract e Wt Ba0\ s iR NASIL G cce AL OF [ ier didedc oyga sodi um

sul fate, evaporated ryness omat ogr a on silica gel using
a met hyl Bxane.  Theo Orgekst HAYST giasdi brkeqd cp\g@x/eswlveumr%‘él%%%%: (1.82g,

35%15 Thevhpeeabase tea riinssel,vemthd mmm%&j&;ﬁté@rdndeslllcé 5s81), treated

\(Mlt 273?/dr o%xn chhorl de %as and evaag]T q:)et[%rgr‘]"’% Hgl \S/iemgzi%sjlnégd r?(cjitjcg orp
2H) , 7.6cb30roketb|ﬂ)e (& 959(d51%:)9:|—|z 2H), 5.8 (s, 1H), 4.4 (t, J=7Hz, 2H),
3.3-3.1 e noH) .(cDA A5 I74Bz,(BHI=9%225 MW, 2Hss5 L P, (=), 7.98H,
1H), 6.95 (4, J=9Hz, 2H), 5.5 (s, 1H), 4.35 (t, J=7Hz, 2H),
20 3.7 (¢, J=6Hz, 2H), 3.1 {(m, 4H), 2.2 (m, 2H), 1.5 (s, 18H);
FD MS 497 (M*t).

B. Preparation of 2-{3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-(4-dimethylaminobutyryl)phenyloxy)ethyl)oxazole
25 hydrochloride

To a stirred solution of the chloroketone (5.09g,
10.2mmole) in acetone (51ml) was added sodium iodide (7.66g,
5lmmole). The reaction was heated at 50°C for 28 hours,

30 evaporated to dryness, and redissolved in methylene chloride
and water. The organic layer was extracted with brine,
dried over sodium sulfate, and evaporated to dryness to give
the intermediate iodoketone, which was used without further
purification. The iodoketone was dissolved in toluene

35 (30ml), cooled to 0°C, and treated with anhydrous
dimethylamine (0.79ml, 12mmole}. The reaction was heated to

80°C for 3 hours, then allowed to cool to room temperature.




FDVS 506 (Mt-HC ); 15 Elenental analysis for C31HA3CLN204;

Cal cul aMEP8/1827458 55 1 7.98; N, 5. 16. Found: CPCEES¥A™8 7 9o
N, 5.34. Exanpl e 19 20
2-(3,5-di-t-butyl-4-hydroxypheny|)-4-Q§-Q4-(I-

di met hyl am noet hyl ) phenyl oxy) et hyl ) oxa gle hydr ochl ori de

nonohydr at e 25 A Preparati on  of .

2-(3, 5(MAth&ﬁ§|pgeﬁya}gaggh@ﬁ§|f;;peggd, and the filtrate was

(4- acet ylpimmye@xy) ehhgt hpkagektate and saturb@ed Sodingd widdrbeingd. 109

I of _the. d le. h
(95m ) weo P reathG ROt A0 acorSaReRanith Jogh Speib L St et e
tri phenquxlmbs‘tphine, (8rbed, ogdr7amdivn siaflifetecoeviapprated to Pfreesy C, a
sol ut %ﬁf%&ﬁgg%ﬁﬁéa%w eg&@é 30 using>% HOENAe

tetraEydr uran W Se over 15 mn. r*ﬂe reacti on was
al | oned t%hld@%ﬁi%m% ansk grefpepht GPeg&N@ stier frge baseolk 2@t which

time it wosg) . dhbukedeVbhBedivabhyh sebhieledand axcisatad vaﬁlfbme% and

gg} 22.271he58m9am gr!agzed w:Lthd{\ygg‘o%\é%r c ﬂ%lrlil. eS %gpﬁt %g\ﬁ ﬁx@?&orated

- 86- tevapoe atieditreddpyodast dad 80k, o®éis0gr aphed on silica gel

usi ngpa th UG- gEHYL ﬁcst@t@ Cgcadzﬁm 099 Xe, tbegﬁ%bt Iztdged'/ 6 (@npound
(8.5g9, 629%: err err]) [err] '7.85 (s,
2H), 7.5 1H). 6. 9.5m)(d 6J98Hed ZHigHi 82H)s aHa (§ 41H)t 4J=373‘12(,t Zw);mz

2H) B.3-311 %m7H€H)2Hé 82(ay 6S4H?zH) 61,5 A 25 18 2H), FRVB 435 (M) .
B. Prepa atlon of 2-(3,5-di-t- buty -4-'hydr oxyphenyl )~ 4-(2- 10

(4-(1- di e yfan1noethyl)phenyloxy)ethyl)oxazole hydr ochl ori de
FDMS 506 (M*-HC1);

15 Elemental analysis for C31H43C1lN204:
Calculated: C, 68.55; H, 7.98; N, 5.16.
Found: C, 68.36; H, 7.90; N, 5.34.

Example 19
20
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-{2-(4-{1-
dimethylaminoethyl)phenyloxy)ethyl)oxazole hydrochloride
monohydrate

25 A, Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-{2-
{4-acetylphenyloxy)ethyl)oxazole

To a stirred solution of 10g (31.5mmole)} of the

compound of Example 1C above, in tetrahydrofuran (95ml) was

30 added 4-hydroxyacetophenone (4.29g, 31.5mmole) and
triphenylphosphine (9.09g, 34.7mmole). After cooling to -
20°C, a solution of diethylazodicarboxylate (5.5ml,
34.7mmole) in tetrahydrofuran (31ml) was added dropwise over
15 min. The reaction was allowed to warm to room

35 temperature and stir for 2.5 hours, at which time it was
diluted with diethyl ether and extracted with water and

brine. The organic layer was dried over sodium sulfate,



Titl e conpound was prepared substantially in accordance with the
pr oceduwwe ssnsixanpl e 1E above using the conpound of 15 $®oamwshynibs23g (19.5
nmol e) of sodi um cyanobor ohydri de and di mret hyl am ne (19.4m, 293mmuol e),
heating to 60[err]C for 24 hours. The organic | ayer was chronmat ographed
on silica gel usi ng a et hyl ene ctfitori de/ net hanol gradient to give the
free base which was dissolved in nethylene chloride, treated 20 wth

hydr ogenethbotiatedyas @Rthedsmparal athtdngioerabi3dd on si180%gef the title

(o0 1y veing g ER N ReePPdde | 1<%wgpébt it Bestijelhe,

(t, J=7HzompEpNd. (1355(gm 69%)) 3.25 (t, J=7Hz, .7 (d, 25 J=4Hz, 3H),

2.55 (d Lotz (3.‘1:&61314 &57(95 Jd] Yz 2Hb. 57 85 ((sS 2A8H) ;7.5 (s FDVS 464
( M#-H enent al anaIyS|s for C%errﬂk{err]ClN ern}q%grr] H err]()
Call cu‘r at &8 .c§- é“f" 16, H=%1z35:21IN,/ H) . zp02HL, 8. 04;
N, 5.24.3.1 (t, J=7Hz, ZH), 2.55 (s, 3H),E><1a.ns)|ps,2018H),

2-(3,5-d%—h§b -4-hydroxyphenyl)-4-(2-(4-N-nethyl-N- 35

et hyl am B %I - 3-het'hyl phenoxy) et hyl ) oxazol e hydrochl ori de

hydr at e WO 98/ 15274

PCT/ US97L1796

Preparat?on o] F?parﬁ$ﬁogﬂﬁiﬂamyben£§ht butyl-4- hyég%ﬁ%&??nﬁ%) 4m‘2(100
mmolE), 10.8 rﬁ4-((ﬂz§%ﬁﬂ?éol%mrgﬂethyl)mhﬁﬁxdleoxsa)rﬁf:mﬁlBW@zcelﬁo nol e) of
pot assi um car bgirneede stirred in 50 m of acetone and refluxed, with
stirring, under nitrogen, for 18 hours. The reaction was cool ed, the

i nsol ubl e inorganics were filtered off and the filtrate was stripped to
give 14.0g (95%t lef GnmnduﬂdHWqﬁwnhﬂnaramnsﬁbywantlalhﬁeﬁnm&th@nﬂaﬁuether

2! L2t < MLl il A o SlohoST )
J=9H) Step A, 1 .5 mmole) of sodium cyanoborohydride and
dimethylamine (19.4ml, 293mmole), heating to 60 °c for 24
hours. The organic layer was chromatographed on silica gel
using a methylene chloride/methanol gradient to give the
free base which was dissolved in methylene chloride, treated
20 with hydrogen chloride gas, and evaporated to give 8.31g
(80%) of the title product.
1z NMrR (CcDC13) 8 11.6 (bs, 1H), 8.05 (s, 2H), 7.6 (s, lH),
7.45 (d, J=9Hz, 2H), 6.95 {4, J=9Hz, 2H), 5.8 (s, 1H), 4.4
(t, J=7Hz, 2H), 4.15 (m, 1H), 3.25 {t, JI=7Hz, 2H), 2.7 (4,
25 J=4Hz, 3H), 2.55 (4, J=4Hz, 3H), 1.85 (4, J=7 Hz, 3H), 1.5
(s, 18H);
FDMS 464 (M*-HCl);
Elemental analysis for C29H41C1lN203:H20:
Calculated: C, 67.10; H, 8.35; N, 5.40.
30 Found: C, 67.00; H, 8.04; N, 5.24.

Example 20
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-

35 ethylaminomethyl-3-methylphenoxy)ethyl)oxazole hydrochloride
hydrate



B. Preparation of 4-allyloxy-2-nmethyl benzal dehyde 15 N- net hyl

f or mani WioBs/159744 nl (158 mmole), was chilled ~ to 13[er PCTUSHHLPS |t
began to solidify. Phosphorus oxychloride, 13.7 m (147 mmole), was
added with stirring, under nitrogen. After 25 m nutes, the tenperature
was 45[err]C 20 and the reaction had &jfain begun to solidify. The
conpound of Step A 14g (95 mmole), was added and the m xture was
stirred ahd heBteparataof0pér B}Beshly lbatlly Itheybregeasnion exotherned to
95[err]C. Stirring was conti nued under nitrogen for 30 m nutes. The
bath was renoved and when the 25 tenperature reached 35[err], the mxture

was di ssol ved PnCresoghlLgr f Bl mi108e mied eddddd -dhdnk hel 3 ayemalekbral lyl
separ at ethphlide, #88hed.e8Ce Wbl walcAle) oM ¢ RMIIN SRt tH A ESHh Sod &P

bi car honat e, once, agai.n tE wat er and onceﬁmtr1 rine. The,  organic

| ayer wass"c’rﬁ’f)ﬁ’gt bﬁrgbh’é@AB asEERAnSsiAmL e fe S thg YR vt EHrSr of orm t o
gi ve 13. 5dndef8ithrofenybtbl| 88 pooduct The wWdandtiwas wisedcydld@ut chart her
purificat] r [err]. 2. o3 4. 2

5. 30- 5. 49i’?$n°1uble%?%§gg%gg. @Fmﬁﬁ%e’%éé’f‘%agﬁ‘%ﬁ’e zﬁbjlé’g“l‘%%l%ﬁ 1H) ,
10. 11 (s,st¥)prpsed to give Pdefar dO0581 of Buhitihylled!-phyeliwxtyberizibdhlahyse
Yg%?8/1523§ed withoug fgrﬁhegfpggifiga;fo%; g.(7 PST/US?Z§1796§ . (7. 69
mol &) pa’i‘%du‘%ﬁ?gégt g?e‘?‘g%d(iz 38&’(&6?%‘%%) m, 2r)y p'im-é?]@T%h"o%phi ne

were m xe@mj n28) 2560b0oftkasB. (Mor 1H , 6. 7acial,783. @n,M2KBA. 6. 1Ol €) , 1NAS

added and L?ﬁzieaction was 5 swirled. Wthin 15 seconds, the reaction
f oaned, kot hat med and formed a gum whi ch was di ssol ved in ethyl
acet at e, washed once wi th sodi um bi carbonate and once with brine.

The organic | ayep was:§RRORR! a05aRRAtQN 350 uHly 8idd 52 denyag! uting with

20% then 40% et hyl acetat e/ hexane. Thé 10 fractions were conbi ned and the
prod&@t crystallized from met hyl ene chl ori de/ hexane to give 3.61g
(35% of produck-methyhli gbrivanidsed Wa.houil furghedmmgne) fivasiemilled NVR

(Cctler 303 BE7) o (6 it 85/ Q00 HBndeld (40 2
oxychloride, 13.7 ml (147 mmole), was added with stirring,
undexr. nitrogen. After 25 minutes, the temperature was 45°C

20 and the reaction had again begun to solidify. The compound
of Step A, 1l4g (95 mmole), was added and the mixture was
stirred and heated in a 70°C o0il bath. The reaction
exothermed to 95°C. Stirring was continued under nitrogen
for 30 minutes. The bath was removed and when the

25 temperature reached 35°, the mixture was dissolved in
chloroform. Ice was added and the layers were separated and
washed once with water, twice with saturated sodium
bicarbonate, once again with water and once with brine. The
organic layer was chromatographed on 450 ml silica, eluting

30 with chloroform to give 13.54 g (81%) of subtitled product
which was used without further purification.

NMR (CDC13), 6 2.64 (s, 3H}), 4.61 (m, 2H), 5.30-5.49 (m,
2H), 6.00-6.12 (m, 1H}), 6.74-6.87 (m, 2H), 7.73 (m, 1H),
10.11 (s, 1H)

35

C. Preparation of 2-methyl-4-hydroxybenzaldehyde



15 D. Preparati on of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-fornyl - 3-met hyl phenyl oxy) et hyl ) oxazol e Subtitled conpound
was prepared from8.0g (25.2 mole) 20 of the conpound of Exan&!e 1C

subst ant i avDy8is37accor dance with the procedure in Ex KR ng
3.61g (26.5 nmol e) of t he conpound of Step C, 6.62g (25 2 mol e)

tri phenyl phosphine and 3.97 m (25.2 mupl) di et hyl azodi car boxyl ate. The
crude product was 25 chronmatographed of83ilica eluting with met hyl ene

chl ori de. The appropriate fractions were bul ked and stripped to give
5.05g (46% of sﬂibeinprTd)dlfctSt\ﬁm Bh hasSised on mowie) , 1fU2gher

ficat 1 1 3H,
gughzl)casl 2?7 69 mh 2&%][&{1&& ac[egéﬁé %A@ 15, 091?1)46 % Rfhol 8) .

(d, 1H, tylgb@?yl)gh%%o JdEF Wﬁqe §‘l§ 9’?12? 570“511 1§Sle) ngmzyg{ (d, 1H,
J=9Hz), 7.86Gcf8, IR, m10(d4.q symolkd) , was added dEpaicatreantddbn was

2- (3, 5-di | (2 ,
(4 N et hyl SRS o AR PP Bpcbindsl *end reqcedon, foamed, pxothermed o
hydr ochl ori @adhfarmed a gum whmhowggl dpgglved ?n ethyl acetate,

PCT/ US97/ 17Q83hed once with sodium bicarbonate and dﬁ%@ w1th brine. Title
conpound was

repared fyrom 4. 54g ound of Step D
substantlallyglﬁ gBLLT ?ﬁﬁf\MQﬁﬁcﬁﬁgmatogB?s%%ngb EgciE above
using 8.9 nmelgt@dgnmbtie)2®t, thenné@ﬁybéhhylaEEUExeﬁhéﬁamm (Tﬁé mol e) of
acetic id (o] d uch
Ceactioh  8ELIPRe Y Mfﬁ% L) R Rt
FDVS - M+ 4Rgthyleng ghyex ay§|§0fg}ve 6lg (35°)of product

(derr] H er whhbar whd esed . widhdht7FudkBes] Phiification. Cal cul.ated: C, 68.02;

'("bD%- ?2;”;\'5, 5(:%@&3 8 2':%”% %)6861’5048(1_(% *?LH48J b‘Hz§4‘;’@(78 (d}‘lVR

2.65 (d, 2H,1HJ =Br2Nz, QH% ("m751H)d, 3324Jew22H)10zB&)7(s 1H)4. 27 (m 3H)
5.84 (s351H), 6.80 (m 2H), 7.63 (m 2H), 8.07 (s, 2H) 15

Exanpl e 21 ) )
D. Preparation of 2-(3,5~di-t-butyl-4-hydroxyphenyl)-4-(2-

(4-formyl-3-methylphenyloxy)ethyl)oxazole

Subtitled compound was prepared from 8.0g (25.2 mmole)
20 of the compound of Example 1C substantially in accordance
with the procedure in Example 4A using 3.61lg (26.5 mmole) of
the compound of Step C, 6.62g (25.2 mmole)
triphenylphosphine and 3.97 ml (25.2 mmol)
diethylazodicarboxylate. The crude product was
25 chromatographed on silica eluting with methvlene chloride.
The appropriate fractions were bulked and stripped to give
5.05g (46%) of subtitled product which was used without
further purification.
NMR (CDCl3), & 1.48 (s, 18H), 2.64 (s, 3H, J=5Hz), 3.11 (t,
30 2H, J=5Hz), 4.35 (t, 2H, J=5Hz), 5.54 (s, 1H), 6.77 (4, 1H,
J=2Hz), 6.86 (dd, 1H, J=2Hz,9Hz), 7.51 (s, 1H), 7.74 (4, 1H,
J=9Hz), 7.86 (s, 1H), 10.11 (s, 1H)

E. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
35 {4-N-methyl-N-ethylaminomethyl-3-~
methylphenoxy)ethyl)oxazole hydrochloride hydrate



2-(3,5-di-t-butyl - 4- hydroxyphenyl ) -4-(2-(3-chl oro-4-N-

nmet hyl - N- et hyl am nonet hyl phenoxy) et hyl ) oxazol e

hydrochw&?sé‘é 2%eni hydrate 20 A. ~ Preparation of PCT/US97/17963
2-(3,5-di-t-butyl - 4- hydroxyphenyl ) -4-(2-

(3-chl oro-4-fornyl phenoxy) et hyl )oxazol ? Subtitled conpound was
prepared from 6. 34g (20 mmole) 25 Re conpound of Exanple 1C
substantially in accordance mnth the procedure in Exanple 4A using

3.60g (23 molEtH compounrd wae.-RraparedybeaRatdeAgdél06408g0le3 whol e) of
tri phenyltpfg)sdmmmmdoﬁ §E—’e§1D(§§b§°ﬁ§h€ially dhekbybaagdi-eathexy ke The

crude roduct t ogra elutin t hyl ene chlorlde

The P ro(¥q§ #rgf?$%ﬁ§ gé ggﬁﬁFkBalaﬁd s$1wg ggoéz mged&) 5064

(62% of namwltetetuyxnmmex W5 ¢ hmbaslodenmpilehodf suether acid pud %iggat i on.
NMVR r 4 1 b Jz7 t, 35 2H,
J= 7%&3@%@2@]} mﬁﬁé; &5 So f‘é’“ gfgnﬁﬁﬁgéh%ﬁ’zé 6§ reaEgm H J=2Hz)
7.49 (s, pmq)Vld;E<ia4l(%992H) B7ofdtitthe produgkong)a whiB2 FeamlH)

WO 98/ 152HMs - M+ 478 PCT/ US97/ 17963

- 90- on of 5-di =t - -4- hydr henyl ) -4-( 2-

(3- chloroAf%% ?#: %@éﬁhyl%%¥ng%é$ﬁ§?§%8%o§§§¥b'45 ¥209§gfhylgo;azofe
hydr ochl ori de dte]m\.lnljakraﬂe &, 68.02; HitBe4gpnpousdiwas prepared from 4.58¢g
10 | e) of he co St e ubstaptially in accordance with

Ehe £g° pzoce ure‘%n sgagggungqéboéégﬁslﬁ % gg XOO mrol e) of

net hyl et AfRaniGRELS) 7 10@3ﬂn%ﬁe)J%E¥%]c hetd éﬁd B8H) ny2161 (%0.5

nmol e) of3}god|gjr@§yp@obpfqohyd5ﬁ£lp ZSygDN%eagMon 24 F?fnovFﬁ‘?d k- 349 (239

of title product as white foam ment al” "anal ysi s

f or (C[eﬁ]%%eﬁ«l?]l\ﬁ@rr]%[%‘%r]%:& HE : 0658fy émy] &) - 7 63 (m, cgHeul 8t-6d: C,
63.96; H{s/.3¥4) N, 5.14 15 Found: C, 63.83; H 7.83; N, 5.10 NVR
(Ctilgerr]), [err] 1.47 (s, 21H), 2.65 (d, 3H, J=bHz), 2.99 (m
Example 21
2-(3,5-di-t~-butyl-4~-hydroxyphenyl)-4-(2-{(3-chloro-4-N-
methyl-N-ethylaminomethylphenoxy)ethyl)oxazole
hydrochloride hemihydrate
20
A, Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(3-chloro-4-formylphenoxy)ethyl)oxazole

Subtitled compound was prepared from 6.34g (20 mmole)
25 of the compound of Example 1C substantially in accordance
with the procedure in Example 4A using 3.60g (23 mmole) of
2-chloro-4-hydroxybenzaldehyde, 6.03g (23 mmole) of
triphenylphosphine and 3.62 ml (23 mmole)
diethylazodicarboxylate. The crude product was
30 chromatographed, eluting with methylene chloride. The
appropriate fractions were bulked and stripped to give 5.64g
(62%) of subtitled product which was used without further
purification.
NMR (CDCl3), & 1.48 (s, 18H), 3.09 (t, 2H, J=7Hz), 4.35 (t,
35 2H, J=7Hz), 5.52 (s, 1H), 6.90, (dd, 1H, J=2Hz, 9Hz), 6.97
(d, 1H, J=2Hz), 7.49% (s, 1H), 7.84 (s, 2H), 7.87 ({(d, 1H,
J=9Hz), 10.32 (s, 1H)




1H), 3.13 (t, 2H, J=7Hz), 3.23 (m 1H), 4.20-4.40 (m 4H),

5.62 (s,
1H), 6.94 (d, 1H, J=9Hz), 6.98 (s, 1H), 7.53 (s, 1H), 7.91 (s, 2H
8.05 (d —9Hz) 20 _ Exa
2. (3, 5-&0-1%11“83?y| ~4- hydr oxyphenyl ) - 4 ( 2- ( 3- hydr oxy- 4- N- Rirfusbdiroes
met hyl - N- et hyl am nonet hyl phenoxy) et hyl ) oxazol e hydrochl ori de 25
hem hydr at e A Preparation of -g9g-
2-(3,5-di-t-butyl - 4- hydroxyphenyl) - 4- ( 2-

( 3- hydr oxy- 4-f or nyl phenoxy) et hyl ) oxazol e 30 Subtitled conpound was
prepared from 12. 68g (40 nmol e) of the compound of Exanple 1C

subst ant iRl | y Prepatatdancet 2- (3 Phdihk-prérédérayids orymnsny 14 A 4&abdre

using 6.359 (463-ch18PBLE)NOChe? diqh)ée!hgmbﬁﬁéﬁb@@m@%enlﬁqmg (4

of

6 mol e)

il

di et hyl azodi c

i

ETngéﬁcgg%gg;d%gtEhronatographed on

silicg, eluting with nethylene chloride.
conbi ned and St
PCT/ US97/ 17963

££98egoﬁéound was ¥§E8§ééﬁz§%om 4.5?@1_

The appropriate fractions were

1

(10 mmo (Sel)veorft to give

S

9. 2g (53%hefcenpehnfiedfpfbanct @hHPehanadally dge@omoridemcef writthethe

purifi cathphcedure MR EEEE§§E11Eeébbvé-ﬁ%iﬁ§161%d)nﬂ31Q%o(hmm§%g $oHz)
4.33 (t, H, J:gHz), 551 (s, 1h), 6.47 (d, 1H J=2Hz) 6.55 (dd, 1H
5 J=2Hz,Mokbylevhydapgnes - J3gid) (1P0spmpde) ) preticgacddd and mg 71
gsk3lg)a_¢¥0ﬁ§ fsoléH) of sodiBm c§anebatahyamiab. %;ch reacti0ﬂ¢ N
-(3,5-di-t-butyk-4-bydro nyl) +4+(2- - hydr oxy- 4- N- ne -
10 %¥%¥f§%$n§ﬁ2¥ﬁylg%§%gxé eF%&ﬁ%o §?gﬁ§thf§r%cﬁ?%%fh§%é%’ Y

heni hydr af@MS - M* 438;:Title conpound was prepared from 3.18g (7.2
of t he1 enepedNdanh1PEeR Aogulshbanrbigiibloyciln Haacer.damee)wi th the
Calculated: C, 63.96; H, 7.59; N, 5.14

C, 63.83; H, 7.83; N, 5.10

8 1.47 (s, 21H), 2.65 (d, 3H, J=5Hz),
2H, J=7Hz), 3.23 (m, 1H), 4.20-4.40
6.94 (d, 1H, J=9Hz), 6.98 (s, 1H),
2H), 8.05 (d, 1H, J=9Hz)}

15 Found:

NMR (CDCl3),

1H}, 3.13 (t,
5.62 (s, 1H),
1H), 7.91 (s,

2.99 (
4H)

(s,

(m,
7.53

20
Example 22

2-{3,5-di~-t-butyl-4-hydroxyphenyl)-4-(2-(3-hydroxy-4-N

8 mml e)

m,

’

methyl-N-ethylaminomethylphenoxy)ethyl)oxazole hydrochloride

25 hemihydrate

A.
(3-hydroxy-4-formylphenoxy)ethyl)oxazole

30

Preparation of 2-{3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-

Subtitled compound was prepared from 12.68g (40 mmole)

of the compound of Example 1C substantially in accordance

with the procedure in Example 4A above using 6.35g (46
mmole) of 2,4-dihydroxybenzaldehyde,

triphenylphosphine and 7.24 ml (46 mmole)
35 diethylazodicarboxylate. The crude product was
chromatographed on silica,

The appropriate fractions were combined and stripped of

12.05g (46 mmole) of

eluting with methylene chloride.



15 procedure in Exanple 1E above using 4.76 m (72.8 mol e)

nmet hyl et hylamne, 4.16 m (72.8 mmopl e) acetic acid and 4 7.64
nmol e) 8¥y§%ﬁ%ﬂh1cyanoborohydride and the reaction mgéng?E&g%ﬁto
proceed for 2 days. Such reaction provided 1.23g. (33% of the title
product as a white foam 20 FDMS - Mtg480; El emental anal ysis for

9C29HA0N204. HC1.0.5 H err]0)

T e (1, satveno B8 ofvedt . 85 15asT 5% slopitdga puohBel FRTSTIEY 1

3.24 (m ®H8d WitRodt 2Futthe8Hpurificar@bn(s, 1H), 6.36 (d,

6.94 (d, yhrk JeBdhs) 7 -861.49 (8 i8dy, 73849(3c, 1k
Exa e 2

(bs, 1 3

H) mp
2- (3, 5- di2H» pIre§Hz Y. h§dPbxyphedfll ) - §-E3- (4 NIFet HF2He) , 6.55 (dd, 1H,
et hyl g npoeihyl 93z p; dymebhykpheny! gxyhel hyhoxazqlse 1m), 7.8

hydr ochl or i de hydrate 3 A, Preparati on of 3,5-dinethjl
benzene 2uy, g’9£[ﬁ§8/&§g?411'47 (s, 1H)
PCT/ US97/ 17963 -92-

| culated: C, 66.21; H, 8.05; N,

[err]

1H),

1H, J=9Hz),

4 (s,
-al 'yl oxy

. 8-£3,6S, 22K}, (10.75
%6%% 0S. 42K} (10

o7 o de. . 15 SRATL L0 REI 27 (BT SebtabaPlnY Y R ARRARR e e e

nitrogen for 18

hour The re 1 ; i I i 1 jltered
oft 20g e [ orethOlaRi HBReE A0 BorbRy | ERO L BB SRS d

and t hen refl ukddhy@regvt4alemgehyl-N- with stirring, under

was used wit hoe®™OYER&FSpurificati on. NVR (CDCl[err]),
6H), 4.50 (m 2H), 5.25-5.44 (M 2H), 5.99-6.12 (m 1H),
6.60 (s, 1H) parat i

ich

[err] 2.29 (s,

6.56 (s,

... B P f

4-al |yl oxy- 2, é@ﬁr%%t 'ﬁWPBEﬁ?awashy%%pgred from 3188 Hy)- %o rmcHia)i &F
20. 5m (186 noohppundasfcBibped substent3ellwhéme aidcdreigace ovisgdl itdief y .
PhospBor us, 9xyghi-ar i ferxdrp1 L4 AMhnblaS WBTRIe), . 7R siadded gk ishi rring,

under nitrogen., . . .
methylethylamine, 4.16 ml (72.8 mmole) acetic acid

mg (7.64 mmole) of sodium cyanoborohydride and the

and 481

reaction

was allowed to proceed for 2 days. Such reaction provided

1.23g. (33%) of the title product as a white foam.
20 FDMS - Mt 480;
Elemental analysis for (C29H4(QN204-HCl1.0.5 H20)
Calculated: C, 66.21; H, 8.05; N, 5.32
Found: C, 66.01; H, 8.49; N, 5.09
NMR (CDCl3), & 1.41 (t, 3H, J=7Hz), 1.48 (s, 18H),

2.65 (4,

25 2H, J=5Hz), 2.96 (m, 1H), 3.24 (m, 2H), 4.07-4.27 (m, 3H),
6.0 (s, 1H), 6.36 (4, 1H, J=9Hz), 6.9%94 (4, 1H, J=2H), 7.26

(m, 1H), 7.84 (s, 1H), 8.13 (s, 2H), 10.75 (bs, 1H)

Example 23
30

2-(3,5-di-t~butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-
ethylaminomethyl-3,5-dimethylphenyloxy}ethyloxazole

hydrochloride hydrate

35 A, Preparation of 3,5-dimethyl-allyloxy benzene

2H),



wn gkl . e T e e e e T e s ghmEe wr T de B0 BRSO T

After 25 mnutes, the tenperature was 45[err]. 3,5-D nethyl- al I yl oxy

benzene, 16.2g (100 mmol e), prepared as describe above, was added with
stirrinyoeestkstrgated in a 70[err] C oil bat h. The reactBQUUIIBTI_r ned to
93[err]C and was stirred under 20 nitrogen for 30 mnutes. The bath was

removed and when the tenperature reached 35[err], the product was

di ssolved in chloroform Ice was alded, the | ayers were separated and

washed once with water, twice with sodium bicarbonate, once wi th water
and once wi t h 35 fieimdtiey pplochicl , Was . 25 (thoommbdg) aphed s¢aw 1260  of

bt ! i ; "
oroduct ISP St aLivs SRORIGLE IR, K8g (pE8 bHl) Oor® edsitn
(CDCl[errqé)rbq?léfﬂ?? Wza%od(%somd anégtbﬁp ZzREYuxsd2dns5 SHRY( mcetoneH)
6.01-6. 1¥ﬂi€ﬁ é&ﬂrrﬁn@o ﬁﬁde@kﬁltﬁggéﬁ €8r 1B) ndQrs. She RRRAR 1 on of

2, 6- dlnet dr ox enza
4-A 1y x‘i/gl %@t hglileb%%%%ﬂ%i?dénogge?gC(55Ue§e filgeses) off aagl (5. 09
nnDIe) ofs¢wd¢pmmmelglﬁSelatEg ando3% o8. 80pt(80el poldR)c®f, which

ol 0) ”yv@%"s@sdé%e‘g“@ﬁ?ﬁ“%*ﬂegt Brefafiliepieq i o Zcégge?rflg bath

Wt hi n 15W4Rc RS 5 2.3 68/ 15374 4 (m, 2H), 5.2

PCT/ US97/ 6 9 the reaction
exot her :ézgngst%?nedlaeév'dark Thgegdﬁfmég)' S'SPsgngeg in ethyl

acet &Pe, washed once in sodi um bi carbonate, once in water, and once in
brine them, pgbparatoghapbed-an13oerl, -3i, bi-@ametsiNg bed%a lideey 0% et hyl 5
acet at e/ hexane. Fractions were bul ked and crystallize from nmet hyl ene
chl ori de/ hexane to give 3.90g (51% of subtitled product which was used

wi t hout furtheN pethylcébimanilideNVRO(EDT [(@66] mollenr,] waso4hislledH), 6.74
(s, 2H), ¢52 6bswhéﬁ% it beé 0?0(§0$§5Xf}0 PhoSpho e RAGAH 14 - 1de,

2-(3,5 dl-t ut vl roxyp
o S aBry 14, 0l kLBRVIBROAY T oXoSeRARoRAEH StiTring, under midTaSRRbuUNd

was pr epaA@@Iefr@m iBBgeb24cBemiehgprat ute the agrpound seiimenytie- 1C
32Pﬁ5agt§§ %%% a@%ﬁ%g%g?elg{Eg (100t%%08%?ce%%%%a§% a'n%esé%%lﬁyove
above, was added with stirring and heated in a 70°C oil
bath. The reaction exothermed to 93°C and was stirred under
20 nitrogen for 30 minutes. The bath was removed and when the
temperature reached 35°, the product was dissolved in
chloroform. Ice was added, the layers were separated and
washed once with water, twice with sodium bicarbonate, once
with water and once with brine. The product was
25 chromatographed down 500ml of silica, eluting with
chloroform to give 9.67g (51%) of subtitled product which
was used without further purification.
NMR (CDCl3), & 2.60 (s, 6H), 4.59 (m, 2H), 5.29-5.45 (m,
2H), 6.01-6.11 (m, 1H), 6.60 (s, 2H), 10.47 (s, 1H)
30

C. Preparation of 2,6-dimethyl-4-hydroxy-benzaldehyde

4-Allyloxy-2,6-dimethyl-benzaldehyde, 92.67g (50.9
mmole), 1.14g (5.09 mmole) of palladium II acetate, and
35 8.00g (30.5 mmole)of triphenylphosphine was mixed in a
flask. Formic acid, 2.11lml (56 mmole), was added and the
mixture was swirled in a 80° oil bath. Within 15 seconds



di met hyl - 4- hydroxybenzaldehyde, 6.49g (24.8 mmol e) tri phenyl phosphi ne
and 3. 90 nnnle) di et hyl azodi car boxyl ate. The b rodeS
stirred under %6 nitrogen for 18 hours. Hydrogen peroxide, ??@%bﬁ?'%%@6 was

added and the reaction was stirred for an additional 30 m nut es,
stripped, dissolved in 40 m methyl ene giy.ori de and pl aced in the
freezer. The di et hoxycarbonyl hydrazi ne was then filtered off and the

filtrat
appr opr | at 217 oer ongH” SREEflexhlarptld Rhpad B DEAE, TONBL A o0, of _
subtitled dlSS%lE@Idctmwﬁthlwé§et§§§@:vm“tah?é'lﬁd fanaehem madiureat i on.

(CDC;?Q) J[%%Argoﬁgeé 48kE, 12 aat@_&,, Glida c;acﬂez l(r; br%.'i’xe then =9Hz) , 4. 34
ggi47 (s, %matogrgggedpgé 353 %hﬁga, u51ng 20 théQ 40%5§%éﬁi 2H) ,

2- (3, 55&di - &céﬂhyéfﬁehadéoxyBhaﬂyhbné Were bulked and crystallize from
(4- N- et hyl t hyl

di et hyl phlgﬁ%gg? g foggtez}l‘ex% %r o&lgd'r\’lede §50g (Slg)no%fﬁ}bt?taltteled
WO 98/ 1527droduct Wthh was used without further PRCTH/AIISHIND63

- 94- NMR (Ebthe)Gospousd \as BHEpABET 4Sulst amti,ald 32@ necardance
with the procedure 1 n Exanple 1E above using 5.02 g (11. nmol e) of
2-(3,5-di -+0pBPyl(s4- B¥dr oxyphenyl ) - 4- (2- (4-for nyl -

3, 5-dizget hyl phenyl oxy) et hyl ) oxazol e, 50 mM (112 mole) 5 net hyI et hyl

9.
am ne, mmpl e) aceti,c ,acid, d7 11.76 | e di um
cyanoborohgdrldéreﬁﬁﬁ?Flgge gtg'ﬁgsgjd (MPQ¥¥%uf R %ﬁé
once with mater(4eﬁoemwntﬁ,5—drmﬁnMMﬁnhtnyithmdnhx&knxﬁzaietmnce mnth

wat er and once with brine. The m xture was dried, stripped of organics
and 10 chromat ographed, eluting with nethylene chI ori de/ nmet hanol 92: 8.

Fractions were BaEREdCoONPONSSe#ast RASRATES el 7 - 830 s6f vl §kt Y| ene
chl oriyge/ i 'ézaereambo@h@ebf Mﬁ@ﬂ%ﬂ 1C sub¥yrie: 1088 ifi/ﬁsaci%tbﬂh&dcé hﬁmgh t he

sol ution an was co entrat ed and tyitur t pr opyl
et her 15 thSI Eoﬁeﬁl?‘ﬁe(é‘@ 1\#!9 géz(’emg\ie nt al
Anal ysi s fdnm@thyﬂ}ﬂ[@yﬁhﬂk&hﬂdﬂamthyﬂéhFQEQQQ()24 8 mmole[alculated

C, 68.05; yrighgﬁylghéép%%ne and 3.90 ml (24.8 mmole)
diethylazodicarboxylate. The reaction was stirred under

20 nitrogen for 18 hours. Hydrogen peroxide, 1.38 ml 30%, was
added and the reaction was stirred for an additional 30
minutes, stripped, dissolved in 40 ml methylene chloride and
placed in the freezer. The diethoxycarbonylhydrazine was
then filtered off and the filtrate was chromatographed,

25 eluting with methylene chloride. The appropriate fractions
were bulked and stripped to give 6.73g (60%) of subtitled
product which was used without further purification.

NMR (CDC13), & 1.48(s, 18H), 2.59 (s, 6H), 3.12 (t, 2H,
J=9Hz), 4.34 (t, 2H, J=9Hz), 5.58 (s, 1H),6.61 (s, 2H), 7.52
30 (s, 1H), 7.89 (s, 2H), 10.47 (s, 1H)

E. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-N-methyl-N-methylaminomethyl-3,5-
dimethylphenyloxy)ethyl)oxazole hydrochloride

35 monohydrate



Found: C, 68.06; H, 8.84; N, 4.77 20 NW\R (CDC 3), [err] 1.49 (s, 18H), 1.55

(t, 3H, 5Hz),2.48 (s, 6H), 3.23 (m 2H), 3.36 (mt, 2H J=5Hz), 3.98
(m 1H)WoO98/1521430- 4. 40 (m 3H), 6.05 (s, 1H), 6.66 (s, 2HPCIUSPYITISI 1H),
8.22 (s, 2H), 11.20 (bs, 1H 25 Exanpl e 24

2-(3,5-di-t-butyl - 4- hydroxyphenyl ) - 4- (2- (4- N- net hyl -

et hyl anmi nonet hyl - 2- chl or ophenyl oxy) et h§#yoxazol e

hydr ochl ori de 30 A Preparati on of

2-(3,5-di -t-buritld- bympouygdheayl prdpb2ed substantially in accordance
(4-fornyl, ) h o] btyi-t | ed ,Gompound
was prepaféagpéﬁéoqugghg % 2 ﬁ%g8§§§5hgoab83ﬁdug%ngxag 02 ql? g (11
mol e) 3-hbbeb-af hdfdx§-di-t- béhyéréehydﬁoxypbzgyéio4mﬁ$|*é)4 formyl-

tri phenyl?@@ﬂh@@hﬁﬂghéng\o xy) ef eHh (}8xamBhe) di.sbhwiazedicamdeyl ate

subst antiall 8
PCT/ UB97/M& lethyl amine, 4 m 112 mmole) acetgg acid, 5@@0 &énce WwWith
t he procedyrelln7ExmmpLe)4Aoabomecyiheborohyaaaaeon Wahyihaeetbeg aplzed,

el uting W%é$ﬁédgnd tggtgggegégﬁ&g¥l ghéalg gAlege %Q%roprE%te f.ractions

wer e and grve pro Hact whic¢ used
wi t hout fmtmt@@rw%aﬂ bacarbongiR, (cm@@pewnp)\ wpger] and4enos \«m&lh)

3.17 (t, BHind=7Hfhe ﬂlﬁ@ufé Lyas d%ﬁedJ ZH%X p5d5$f(%r %Hhcé7d%é (d 1H,
I=0r), 76108 o4 (dd SHe TS g4 (s oH), 7.90 (d,
1H, QZFE§hromaﬁgggapb§d 1F§u§eng w1Bh meppgégpgtpb&o&pde/mathanol
2-(3,5-dig2: QutyFrécbydﬁQXwébenhhlkédCZStrlpped of organics and

hydroonl oot Vel o HePRyHpelcRIGRAaRISRERR I pepes,, o e e ©
conpound chlonidSt gpsAwsabbubbiliedl tyrpngaccbedand@twwmatﬂﬁetmeocedure in
Exanpl e 9y; #shP8 Qab6cBhcbAtfafBRl ghamei il ehhwkaiRe i3t opyl ether
15 to give 4.47g (69%) white foam.
FDMS - M+ 492;
Elemental Analysis for C37HgqN203-HC1l-Hp0
Calculated: C, 68.05; H, 8.66; N; 5.12
Found: C, 68.06; H, 8.84; N, 4.77
20 NMR (CDC13), 6 1.49 (s, 18H), 1.55 (t, 3H, 5Hz),2.48 (s,
6H), 3.23 {(m, 2H), 3.36 (m,t, 2H, J=5Hz), 3.98 (m, 1H),
4.30-4.40 (m,3H), 6.05 (s, 1H), 6.66 (s, 2H), 7.73 (s, 1lH),
8.22 (s, 2H), 11.20 (bs, 1H)

25 Example 24

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-{4~-N~-methyl-N-
ethylaminomethyl-2-chlorophenyloxy)ethyl)oxazole
hydrochloride
30
A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-formyl-2-chlorophenyloxy)ethyl)oxazole

Subtitled compound was prepared from 3.17g (1O0mmole) of
35 compound of Example 1C, 1.72g (11 mmole) 3-chloro-4-hydroxy-
benzaldehyde, 2.62g (10 mmole) triphenylphosphine and 1.57
ml (10 mmole) diethylazodicarboxylate substantially in



m (7.7 mmole) titanium |V isopropoxide and 220 ng (5.74 nnDIe) sodi um
borohydri de except that the reduction was 20 stirred for_18 hour

Ammoni aMW®BIBISHT4  2N) was added to give a thick suspen8FHHS 7W?ﬂyl ene
chl ori de and di at omaceous earth were added and t he suspensi on was
filtered through di at onaceous earth. T@g filtrate was washed once with
brine, dried and the organics stripped”and 25 chromat ogr aphed, el uting
with methyl ene chl ori de/ met hanol / concentrat ed ammoni a 90: 5: 0.5. The
fracti ons2@epEdpOFReyitEt ERppRFosEFIey dit Exddrdies Bt \alebyd-  Theret hyl ene

chlori de/ +s98¢ o8M! wééh@hroiﬁ&@b@&ﬁ@h‘é@ Old14f: iGRf with Wes bubbled in and the
mat eri al mas cong?ggrgygs andh§% édgth ted wwth i sopropyl ether to give

1.21g (5PFERATP Re © & GPPTOPT Y AFELORF RPEST or
C err] H ebulRkéar ahf] etrligbedClto give 3.50a ciil7d#)edbrddudd. wHdicld was 53; N,

T % o . 58**%%%9%%?‘9 2 ﬁz'?lf g%sl > % (m i (C?Ciéei ngt) rerr]

J=5Hz), 3R hy S48 4. §z§5/1 , 4.42
(F’ST/ 5%97/21718697-71{2), 5, 591st 1H), 08 (a, 1H, _Jz%ﬁﬂz) @f‘ (s]I : 5 53
(dd 1H 3*?‘3&&@@2) 187, §52t‘)§ 91‘?!))' (7 84 (s, 20, 799 (4 ) gkﬁ Ie 25

8-63, 3sdi 1y but yl - 4- hydr oxyphenyl ) - 4- ( 2- (4 N- net hyl -
ethyl m nonet hyl - | - napht hyl oxy) et hyl ) oxazol e hydrochl ori de
hem hydr at e 10 A Preparation of
2- (3, 5- di Bt - buPykparhgdoox pFhemyll3), -54-qi>-t -butyl-4- hydroxyphenyl) -4~(2-

(4-forny|-1-nagQLgﬁhg?hgqtﬁlggﬁyygﬁfhomﬁ1hyl f%§§ gynd was

prepared from g e conpoun Exanp
subst anti al |y BRh¥dderazrde PSQNQH¥JFH€‘B?ocedure in Exanpl e 4A using 4.95g
(28.75 mmol e) of 4-hydroxy- 1- napht hal dehyde, 7.53g (28.75 mmol e) of

15 Title compound was prepared from 1.75g of the compound
of Step A substantially in accordance with the procedure in
Example 9, using 0.66 ml (7.7 mmole) methylethylamine, 2.28
ml (7.7 mmole) titanium IV isopropoxide and 220 mg (5.74
mmole) sodium borohydride except that the reduction was

20 stirred for 18 hours. Ammonia (6.3 ml, 2N) was added to
give a thick suspension. Methylene chloride and
diatomaceous earth were added and the suspension was
filtered through diatomacecus earth. The filtrate was
washed once with brine, dried and the organics stripped and

25 chromatographed, eluting with methylene
chloride/methanol/concentrated ammonia 90:5:0.5. The
fractions were bulked, stripped of solvent and dissolved in
methylene chloride/isopropyl ether. Hydrogen chloride gas
was bubbled in and the material was concentrated and

30 triturated with isopropyl ether to give 1.21g (59%) white
foam.

FDMS - M* 498;
Elemental analysis for C29H39N303Cl-HC1
Calculated: C, 65.04; H, 7.53; N, 5.23

35 Found: C, 65.30; H, 7.72; N, 5.22
NMR (CDCl3}, & 1.48 (m, 21H), 2.63 (d, 3H, J=5Hz), 2.88-2.92
(m, 1H), 3.15 (m, 3H, J=5Hz), 3.97-4.16 (m, 2H), 4.34 (t,



tri phenyl phosphine and 4.52 m (28.75 nmmol e)

The crude product was chromat ographed with net hyl ene chl ori de. The
appropr yas 68/B74 racti ons were bul ked and stripped to gi verdrii89/1683%)
product which was used wi thout further purification. NVR (CDO [err]
[err] 1.48 (s, 18H), 3.26 (t, 2H, J=6Hz), 4.57 (t, 2H, J=6Hz), 5.51 (s,
6.97 (d, 1H, J=9Hz), 7.56 (m 2Hyr96- 7.69 (t, 1H, J=9Hz), 7.85 (s,
7.91 (d, 1H, J=9Hz), 8.33 25 (d, 1H, J=9Hz), 9.30 (d, 1H, J=9Hz),
%0-(30503_,2%);7:5}12),Bs.53Pr(epanat)i,on.@f3 (d, 1H, J=9Hz), 7.48 (4, 1H,

- , 9-al -

(4N et HTZRELY gt Y AEmet Ryt - 165 (08, 18, Jsptit, S8E) el hyfS obdie 0

1H),
1H),

di et hyl azodi car boxyl at e.

),

hydr ochl ori de hem hydrate 30 Titl e conpound was prepared from 3. 41
g (7.24 mol e) of t he conpoundfégngh%ng substantially in accordance
with the procedure in Exanple above using 4.74 mM (72.4 mmole) of

nethyﬁethylanjne, 4.14 m (12.4 mol) acetic acid and 480 ng 35 (7.6
mol e) of sodiym syanabapekydrisdes drBdg i )R00UCt 4 -N-8iShy1 -N-

chromat ogr aphed el uting wi.th a gradi ent of nethyl ene )
chl ori de/ n%EH%gBT“FE%“E Hé’éﬁtlr'&figﬁiltgﬁérﬁﬂﬂwa etdy-lo g ad e hydrochiewigde 5274

PCT/ US97/ 17963
m nut es.

et her,
tritdlat edl- wi t Frepagesppn of 2etiRerd 143 di-vuty. 184y hyagspautiany ¥loshn (25
FDMVS - M- 514 (4—fo@h@qﬁﬁL%%Eﬁ@%bﬂ?%af&rhy@m@- HCL. 0.5 H20

Calculated: C, 70.76; H 7.92;

N, 4.72
(d,
4.27 (m
7.69 (t,
15 15
20
25
30
35

NVR (CDCl[err]), [err] 1.13 (t, 3H, J=6Hz), 1.49 (s, 18H),

10 2H, J=5Hb}it2e86 compolids, wd24rdpardd .frand& .(an52H)25 4nfityLe)

b S AL G el

with the procedure inEExapipd @A using 4.95g (28.75 mmole)
of 4-hydroxy-l-naphthaldehyde, 7.53g (28.75 mmole) of
triphenylphosphine and 4.52 ml (28.75 mmole)
diethylazodicarboxylate. The crude product was
chromatographed with methylene chloride. The appropriate
fractions were bulked and stripped to give 4.08g (35%)
product which was used without further purification.

NMR (CDCl3), 6 1.48 (s, 18H), 3.26 (t, 2H, J=6Hz)}, 4.57 (t,
2H, J=6Hz), 5.51 (s, 1H), 6.97 (d, 1H, J=9Hz), 7.56 {(m, 2H),
7.69 (t, 1H, J=9Hz), 7.85 (s, 1H), 7.91 (d, 1H, J=9Hz}, 8.33
(d, 1H, J=9Hz), 9.30 (4, 1H, J=9Hz), 10.20 (s, 1H)

B. Preparation of 2-(3,5~di-t-~-butyl-4-hydroxyphenyl)-4-{2-
(4-N-methyl-N-ethylaminomethyl-1-
naphthyloxy)ethyl)oxazole hydrochloride hemihydrate

Title compound was prepared from 3.41 g {7.24 mmole) of
the compound of Step A substantially in accordance with the
procedure in Example 1E above using 4.74 ml (72.4 mmole) of
methylethylamine, 4.14 ml (12.4 mmol) acetic acid and 480 mg
(7.6 mmole) of sodium cyanoborohydride. The crude product
was chromatographed eluting with a gradient of methylene
chloride/methanol/1% concentrated ammonia 100:0:00 to

hemihydrate -97- 90: 10: 1 over 10
Crude product was dissolved in met hyl ene chl ori de/i sopropyl
treated with hydrogen chl oride gas and the resulting oi

Found: C, 70.52; H, 8.22;

2. 65



2-(3,5-di-t-butyl - 4- hydroxyphenyl ) - 4-(2-(4- (nor pholin-4-yl -
nmet hyl ) phenyl oxy) et hyl ) oxazol e hydrochl ori de 20 Tj und was
MY | omEFEPSER

prepare e conpound of Exanpl e 1D (4. 21q, antially
in accordance with the procedure in Exanple 1E using norpholine
(8.72m , | 00mml e) and sodi um cyangpar ohydride (0.63g, 10mmle). The

nmet hanol was evaporated and the residue was dissolved in 25 ethyl acetate
and saturaf ed sodi um bi car bonat e. he organi | ayer s extracted with
b e r S RAL0s EhoYBEr Al BARPRFE.  CLOdRABRASE ML RAALY S

chr omat ognaphetiene shllberadgéh sopropyilng thereX anedtsah mapan diy dpagkeent to

et hyl onc BEo=EaFopegont AR, FERLe (05 AICT - AERE A WA HEBRdNd at ca

to gi ve deshesdtprgduvet 1(8468d46830gvhite flaam.]H NVR (CDO [err]) [err]

10. 955( bsppis) ~ ¥+9548, 2H). 7.6 (s, 1H), 7.5 (d, J=9Hz, 2H), 6.95 (d,
J=9Hz. 2H\. B 5 (s, 1H). 4.2 d,. 1=5Hz, 2H), 3.9 (dd,
J=10, 3H2F%1§’|‘—‘|?T’téi2§n§éysi‘8, §5’§| 8—’15@42’@3}033%&5 j"ﬁg 2t|)|), 2.9 Em 2H),
1.5 (s, 18ehlculatBBVE 492 70MF6HCH),, 7.92; N, SWO®8/ 15274

PCT/ US97/ 17963 . . . - 98- El enent al °

anal ysi s for CoOPRTCING0a70-527 Hr 8820 Ny &47%, 68.10: H, 7.81: N, 5.29.
Found: CN¥R. 68DCI3)7 $3l.R3 #ti73H, J56Hz), 1.49 (s, 18H), 2.65 (dxanple
27 10 . 2H, J2583)%° 996 Qul yhd- hydooxyphen) - & & (di (%), 4.07-
nethylplpera2|n-1-§l-neth%l)phen ony)e%ﬁyl oxazol e

di hydr ochtof?dém. 3§). 6.01TiigleLEdmdur \/\%@9 repaletidkond 29565 ( 12mmol €)
of the 1xgoppound of cBxarpl exlDJsigesti)gnts A y(r,n BDCorglance(ay tiyf he

procedure_i anmpl 15 ab usi ng N-rnet hyl pi perazi ne (13.3m,
120mmol e)J'éEHEzogigu%;c g‘r‘loggﬁohydri de (0. 75g, 12mol ). The net hanol
was evaporated and the residue was 15 dissolved in ethyl acetate and
sat urat ed sodi um bi carbonate. Example 26

2-(3,5-di-t-butyl-4-hydroxyphenyl}-4- (2~ (4~ (morpholin~4-yl-
methyl)phenyloxy)ethyl)oxazole hydrochloride

20 Title compound was prepared from the compound of
Example 1D (4.21g, 10mmole) substantially in accordance with
the procedure in Example 1E using morpholine (8.72ml,
100mmole) and sodium cyanocborohydride (0.63g, 10mmole). The
methanol was evaporated and the residue was dissolved in

25 ethyl acetate and saturated sodium bicarbonate. The organic
layer was extracted with brine, dried with sodium sulfate,
evaporated to dryness, and chreomatographed on silica gel
using a hexane-isopropanol gradient to give the free base
(3.68g, 75%). The free base was dissolved in methylene

30 chloride, treated with hydrogen chloride gas, and evaporated
to give desired product (3.68g, 93%).
1y NMR (CDC13) & 10.95 (bs, 1H), 7.9 (s, 2H), 7.6 (s, 1H),
7.5 (4, J=9Hz, 2H), 6.95 (d, J=9Hz, 2H), 5.5 (s, 1H), 4.25
(m, 4H), 4.1 (&, J=5Hz, 2H), 3.9 (4dd, J=10, 3Hz, 2H), 3.25

35 (d, J=10Hz, 2H), 3.05 (t, J=7Hz, 2H), 2.9 (m, 2H), 1.5 (s,
18H);

FDMS 492 (M*-HC1);



The organic | ayer was extracted with brine, dried with sodi um sul f at e,
evaporated to dryness, and chromat ographed on silica gel using a

met hyl ewe a8nszmdi de/ net hanol gradi ent to give the fre@QTASNOTQA683g,

75% . The free base was 20 dissolved in nmethylene chloride, treated with
hydr ogen chl ori de gas, and evaporated to give desired product (4.53g,
87%) . [err]H NMR (CDC13) [err] 7.988¢s, 2H), 7.55 (d, J=9Hz, 2H), 7.5
(s, 1H), 6.95 (d, J=9Hz, 2H), 5.5 (s, 1H), 4.3 (t, J=7Hz, ZFD, 25 4.15
(s, 2H, Eﬂeﬁneémt;aJZI—anaByﬁ’Ss(ﬁ@rZGtsoH&ﬂSNg@u 4H), 3.05 (t, J=7THz, 2H),

?6? éfer?{?{GJQ%iéT%$%?§?er?]Ongg?B gOS?(B& Hga)éuggtedElgﬁEEZaESanalyS|s

7.84; N, 7.26.F@dnd: C, &oubd:; X, B4707;NH, 57187; N, 7.32. WO

98/ 15274 PCT/ US97/ 17963

- 99- npl e 28

2-(3,5-di-t-butyl-4- hydroxyphenyl)Eﬁa@91642?4

ﬁcgtyl E: pergzm 2-y3; ﬂeaby_tr)bhepyLoxni'etrbxirbﬁéﬁz»@be4(—j~5f2—(4 (ﬁ" 4 of
ydrochl ori de itle ed fr t he conpound o
Exanpl e 1D (4“‘§f6‘ylf(3ﬁ%ia§)lr§ulb¥t ag‘%%gmdjs)mqhe’ﬁﬁlﬁ%% m’ﬁazo €t he
procedure in Exanpl e 1E using Ndidetddqulperaizdeme 10 (12.82g, 100mmml e) and
sodi um cyanobor ohydri de (0. 63g, | Onmol e) . The net hanol was evapor at ed

and the residue was di ssolved in ethyl acetate and saturated sodi um
bi catBonate. Tit¥pecompanné vajePreR3redt £zemed -Adeh (BRmmeledr iodd tkie h

sodi um St&cﬁxa;s@un@vatJOE:ﬂaﬁglza01dr yagsaanemalqpr Qﬂah@@b%@f&%@el@ltw t3id i ca
gel u5|ngﬁg gg%ﬂgéene hIor igegggnol gradl o ) %;ve the free base
(3.96g, 729 f18etpata! RS 38 D RerbY AP ERE A | de.
treated w1, hydy ogedmmolethbodi dedgas, cyadobmmmmemydd(iOgﬂﬁg desired
e B0y . Bagdfents S CRERUD L o, 702
1H), 15  digsglved=igrethyl) acatate( and)spkurazey spJimm i caRooTtes
(d, J=13hEpe 16 gaidS16Periihs 3x&5a@¥ed@wﬁﬂ% betithe,2 @8 ddwith
sodium sulfate, evaporated to dryness, and chromatographed
on silica gel using a methylene chloride/methanol gradient
to give the free base (4.53g, 75%). The free base was
20 dissolved in methylene chloride, treated with hydrogen
chloride gas, and evaporated to give desired product (4.53qg,
87%) .
1y NMR (CDCl3) & 7.95 (s, 2H), 7.55 (d, J=9Hz, 2H), 7.5 (s,
1H), 6.95 (4, J=9Hz, 2H), 5.5 (s, 1H), 4.3 (t, J=T7Hz, 2H),
25 4.15 (s, 2H), 3.9 (m, 2H), 3.75 (m, 2H), 3.45 (m, 4H), 3.05
(¢, J=7Hz, 2H), 2.9 (s, 3H), 1.5 (s, 18H);
FDMS 505 (M*t-HC1);
Elemental analysis for C31H45C12N303:
Calculated: C, 64.35; H, 7.84; N, 7.26.
30 Found: C, 64.07; H, 7.67; N, 7.32.



2H), 2.1 (s, 3H), 1.5 (s, 18H); 25 FDV5s 533 (M+HJ); El enent al

anal ysi HA4C1N304. 1. 2 H20: Cal cul at ed: 7.90;
N, 7. 10%(;%“59%'2 Found: C, 64.67; H, 7.51; N, 6.097. soPCHssTsd
Exanpl e 29 2- (3, 5- di-t- but yl - 4- hydroxyphenyl) 4-(2-(4-

t hi onor phol i nyl met hyl phenoxy) et hyl ) oxazgj e 35 Titl e product was
prepared fromthe conpound of exanple 1D substantially in accordance
with the procedure in Exanple e usi ng thi onorphol i ne, and
conducting the reaction V\%Jxﬂ%%;

PCT/ US97/ 17963 - 100- at room

t enper at ur e. Thezm@BesL.all_wagu%,qt_qdh\ygﬂb,g,ﬁrgér@@)_4 (21 nm)nl um
hydroxide : meth .. _chl orgzL radi ent over a th| rty mnute
period. Fract ﬁﬁ%y BT ghethy 1l phanyl owg) étbkfﬁd@ﬁﬁrz@tl@d in vacuo

to an50il. The oil was 5 treated mydhochierofer m and saturated with

hydr ogen chl ori de gas. This solution was concentrated in vacuo to

af ford 3.64g of the title conpound. 1.50g of this material was

t aken up into TdFdei eAmpoLRdt wesaPyrepemedarf (c@0rdle ddmpound sef ut i on was

boi | ed dogﬁa:h@lépmboxuﬁéhgl ylb&mo,le%d%'utﬂs%%ﬂ&%aqg ety aatycdcgroc{% t
ys

was added .and t he 8u¥sta s_were | ecte ['tration vvere

dried in 2SRRI BNEXGERSGHE ASisy é‘ha]c’@ttyd%@%?lm@m of t he
titlao (fcbrr&bgndloOnunol!/bssaSﬂeebﬁumﬁF%hoborohydrlag 2(550@3 M HCl) 15

355 i, DRhe! | ehe BB e evgRbiralefl iy, i (nes i Sinny

2H), 4. 081¥$5013‘f§d7HZ eghyl aceﬁa@.m afld) salu3atEd sodiulrDiddbotHdte 2. 87
(m 2H), %é%ﬁ?&n@@ la*}e?owéé egt@fuact&% v&ltzlt”%%&% Q%l&yedﬁg%%q{7 58: N,

C[err]H[erJi err err|S
14 sodiumgyhga e ggaggraﬂed7t92drmne@sg5and chromatographed
15 on silica gel using a methylene chloride/methanol gradient
to give the free base (3.96g, 74%). The free base was

dissolved in methylene chloride, treated with hydrogen
chloride gas, and evaporated to give desired product (3.94g,
93%) .
20 1l NMR (CDC13) & 10.8 (bs, 1H), 7.95 (s, 2H), 7.55 (d,
J=9Hz, 2H), 7.5 (s, 1H), 6.95 (d, J=9Hz, 2H), 5.6 (s, 1H),
4.7 (4, J=13Hz, 1H), 4.35 (t, J=7Hz, 2H), 4.15 (m, 2H), 3.85
(d, J=13Hz, 1H), 3.45 (m, 4H), 3.15 (t, J=7Hz, 2H), 2.65 (m,
2H), 2.1 (s, 3H), 1.5 (s, 18H);
25 FDMS 533 (M*t-HCl);
Elemental analysis for C32H44C1N304-1.2 H30:
Calculated: C, 64.95; H, 7.90; N, 7.10.
Found: C, 64.67; H, 7.51; N, 6.97.

30 Example 29

2-(3,5~-di-t-butyl-4-hydroxyphenyl) -4- (2- (4~
thiomorpholinylmethylphenoxy)ethyl)oxazole

35 Title product was prepared from the compound of example
1D substantially in accordance with the procedure in Example
11, except using thiomorpholine, and conducting the reaction




Exanpl e 30 25

2-(3,5-di-t-butyl -4-hydroxyphenyl ) -4-(2-(4-(piperazin-1-yl-

met hyl )woagaxyuet hyl ) oxazol e di hydrochl ori de hydrate PCT/US97/17963
2-(3,5-di-t-butyl - 4- hydroxyphenyl ) -4-(2-(4-(4-

acet yl pi perazi n- 1-yl - net hyl ) phenoxy) et hyl ) oxazol e 30 hydrochl ori de
prepared as described in Exanple 28 alid\e (0.97g, 1.82mmvol e) was
di ssolved in 4N hydrochloric acid and stirred for 1.5 hours at

80[err] CatTfl%dneaé‘érﬁ;%ra/tﬁSré henrhe ma@léfyégdwa\ét a1et Byl waent ot ecang

tral th t t di b h |
ot 1 ot ed i R B R I DURPCRB0P b Cu RhEOTBERpBPARSAREG, ar ynoss.

and @Wmmnﬂ(nhxnﬁxxmxnuselpexugél uBragt aonset bgpheaéning desired
chl ori de/ I d nt._to_gqi t he .

o6l Ts21 CIIFSRRNC W ALEB IR AV O2 U2 K BELEN £ bOfll ¥E1 L NCae 011 R
-101 5 treghed wede ¢lgfomsognd Thatrrakedagbthlhpdrggen. ehlomide

was di ss@jaed |Thi@t§}yitﬁf‘:§‘oﬁm&§'é@mcéﬁ@@é@gd%hhvﬁﬁﬁbogénafforghl ori d]eH

gas, and ev ora ve desi red pro 5 [err
NVR (CDCI3[§ 9 )01{ etr% 31% FHEpoyRy . %’?b@f '."cg&s fr‘a§5re§l was o)

gﬁb gH% thaldm (up ihﬁo ébﬂh&fbnJWﬁth4tétfﬁB¥d2bEuE%F (éggﬁ)Cbthﬁg?

Ei ermnt al Ol b s, PG4T g errié@%%?%@?tﬁmeh 11 oRtE g

Cal clfat édetracbycmomram (20mB) was7added and the cryghdlsCwes®. 71; H,
7.43; N bl%cted b flltratlon. rzétals wereE42IBLE 1314 v%@uum

2-(3,5-di-t-butyl -4 | dazof - 1-y] -
ot 1) DI T U B0y b el o ar e Title A

Pr epar at icgmgdurdd p- net hoxybenzyl i m dazol e
Mass Spectrum({FDMS) : m/z 508 (M-HC1l).

15 1m nMR (cDCl3): & 8.24 (s, 2H), 7.71 (s, 1H), 7.53 (d,
J=8.6Hz, 2H), 6.96 (d, J=8.6Hz, 2H), 6.07 (s, 1H), 4.46 (t
J=5.7Hz, 2H), 4.08 (t, J=5.7Hz, 2H), 3.66 (m, 4H), 3.39 (t,
J=5.7Hz, 2H), 2.87 (m, 2H), 2.58 (m, 2H), 1.50 (s, 18H).
Elemental analysis for C30H41C1N203S:

20 Calculated: C, 66.09; H, 7.58; N, 5.14,.

Found: C, 66.36; H, 7.82; N, 4.85.

Example 30

25 2~(3,5-di-t~-butyl-4-hydroxyphenyl)-4-(2-(4- (piperazin-1-yl-
methyl)phenoxy)ethyl)oxazole dihydrochloride hydrate

2-{3,5-di-t-butyl-4-hydroxyphenyl)-4~{2-(4-{4-

acetylpiperazin-l-yl-methyl)phenoxy)ethyl)oxazole

30 hydrochloride prepared as described in Example 28 above
(0.97g, 1.82mmole) was dissolved in 4N hydrochloric acid and
stirred for 1.5 hours at 80°C. The reaction was then
diluted with ethyl acetate and neutralized with saturated
sodium bicarbonate. The organic layer was extracted with

35 Dbrine, dried over sodium sulfate, evaporated to dryness, and
chromatographed on silica gel using a methylene
chloride/methanol/ammonium hydroxide gradient to give the

7.55



20 To a stirred solution of imdazole (25.53g, 375mol e) in
acet oni ",Jsﬁ#] 25n1) was added p-net hoxybenzyl chloride /&éﬁ 9

125mol e reaction was refluxed for 16 - hours, evaporate
dryness, and redi ssol ved in nethyl ene chl ori de and saturated SOdI um
bi carbonate. The organic 25 |ayer was@xtracted with water tw ce.

St andard aci d/ base wor kup gave N-p-methoxybenzylim dazol e (16 39, 69%

\[/\er?]h . § %Ee bléﬁe% 3’87{50%' %ﬁher,r grkye%a éog (Sl 29[err£Hﬁ§l :SLFerlr_g?

Bwas lda@;ﬁmla{ecbmrofmwfprk@@e o&lybenzgle» ntdeabkd with hydrogeﬁo a

stlrred e ad heark e €8 §ifdbadlirea pBBakrEP!8). 3l
met hyl ene _chl (;LI’I dcebfa (860n ) cool ed to 5[er%C vvas“é% pgg égggr(gn?’sg'
tribrom 8&‘( 32.6m , 344.4mol e) dropw se over 15 m nutes. After 2 hours

at 5[&rr g NMRe (rtﬁz(b]tj)orﬁ \ﬂalslcﬁje(rbmedLH) . N s hatw) , A7 0pH 8,

evapor at to ryness, d 8/ 1527

PCT/ US97 "IER; AL 605 m, "Y' 3% s, 1g). 4.4 (bggi 28dkved in
met hanol 4 \we(rbs,aritﬂ)rmthyﬂﬁefs chhorBHb, Jbe (bs, pPHWasladj YstedsHo ;8. 4
Wit h sodiggymhay dr X Jﬁ»ﬁ organic | ayer was dried over sodium sul fate

d ted t t hyd b | d | 13.6
010y & Wl ew@.mﬁ% PR O R RN P
gD|7VSBQa(gG)J[Srrda19:\51dmd 1K), g170¢psH, é@”'?'ﬁa(?lwﬁ?w’ 10 2-9 (bs, 1H),
Preparation I(;&OZII_% é}’dléq F@utéﬁiﬂh%afo&ygﬁeﬁ t)-4-(2- .

(4- (i m dazol - 1-yl met hyl ) phenoxy) et hyI )oxazol e hydr ochl ori de
nonohydr at e Title co prepar ed fromthe conpound of 15
Exanpl e 1C (24.75g, 78.1 ol e) substan?l al ?y i n accordance with the
procedure in Exanple 4A using the conmpound of Step B, (13.6q,

78. | ayol e~ @nds 1di Ahasyd PSR @fokgBneflyl) -4~ (2- (4- (imidazol-1-yl-

methyl)phenoxy)ethyl)oxazole hydrochloride monchydrate
A. Preparation of N-p-methoxybenzylimidazole

20 To a stirred solution of imidazole (25.53g, 375mmole)
in acetonitrile (625ml) was added p-methoxybenzyl chloride
(16.95m1, 125mmole). The reaction was refluxed for 16
hours, evaporated to dryness, and redissolved in methylene
chloride and saturated sodium bicarbonate. The organic

25 layer was extracted with water twice. Standard acid/base
workup gave N-p-methoxybenzylimidazole (16.3g, 69%) which
was used without further purification:
1y NMR (CDC13) & 7.5 (bs, 1H), 7.1 (m, 3H), 6.9 (m, 3H), 5.0
(s, 2H), 3.8 (s, 3H).

30
B. Preparation of N-p-hydroxybenzylimidazole

To a stirred solution of the compound of Step A (16.3g,
86.1lmmole) in methylene chloride (860ml) cooled to 5°C, was
35 added boron tribromide (32.6ml, 344.4mmole) dropwise over 15
minutes. After 2 hours at 5°C, the reaction was gquenched
with methanol dropwise, evaporated to dryness, and



85.9mMmmvle). The filtrate was extracted with water and brine and the
organic | ayer was dried over sodiumsulfate, 20 evaporated to dryness,
chromatwgraspizd on silica gel using a met hyl ene chl orRGRAUSBPRI panol
gradient, and triturated with hot diethyl ether to give the free base
(2.51g, 7% . The free base was dissolved in nmethylene chloride (65m),
treated with hydrogen chloride gas, addZ%vaporated to give 25 desired
product (2.63g, 97%: [err]H NVR (CDCl[err]) [err] 9.5 (s, 1H), 8.0 (s,
2H), 7.6 qesdiglsdlvead 3in mef{imgn@H) , wateér( sandHnetBy38ned chlodhide 2HTheb. 8

1oy ; 0 DO AATYRRS R e R hyoroRithy TTRE orglhic > (°

d err] H eravieat Mag rdiG ed rgvef esefinm sulfate gabicevapedatéd €® 96; H, 7. 25;
N, 7.96. Q¥Pﬂé A Pa 3 . 98/ 15274
PCT/USQHQE%ﬁﬁfS td ﬁlp5§ya§ox§be52911T§?a§o?%Oé}B.6g, d@g)

ExanpPe 3thich was uysed wighout pfuyrbarnpurdkiprEAPRy- 4- (2- (4, 5-di hydro- | H
i m dazol -1 yMRet DM QhesDXY ) Ethy(loxazbii e, Hyd? o¢bspriHe, 57.1 (A, 3H),

Prepar at i of, 2-(3,0-dL-t-butyl-4-hydr phenyl) - 4- ( 2-

(4- cyanoré‘tq%y{%'en K/) e% h{/?) E‘iazgf%ﬁx' %y' g'}SL':‘T(SSa é&%p&ensi on of the
conpound K MXakpd e(M . 4- 10 hydroxybenzyl cyani de, triphenyl phosphine
and 0.7M (nmol e al cohol /M tetrahydrofuran) reaction solution was added
di et hﬁl azodi carboxyl ate. After stirring at 24[err]C for approxi mately
24 hélrs,C1he FerRAITIR MsCEohTéht Padedtrhuty L -¢abygrosyehienyin -¢i+(2-
Material was t(eatpdiahidl chlP1REORYL LBhehdRPh rhil) bithabad and t he

i nsol ubl es wer e éi I te{eed.gnd hWgshed with chloroform (20m ). The
filtrate was "YOLQrREATTEE BOPAYGERESt 0 an oil, treated with tol uene and
subj ected to preparatory chromat ography. The material was eluted with O

to 10% met ha”%ié?é“@%‘rﬁg&%ﬁ&iﬁ&% g:\.‘SQa@{eEhk%}ﬁ £fe Lr‘oﬂxgo%n Hg0d-
Fractions contal ni ng esire roduc were conc ‘nt rate In vacuo to
af fol8 1Ex@Belachf 624thes. 78simmpleedsubmapensdally in accordance

with the procedure in Example 42 using the compound of Step
B, (13.6g, 78.lmmole), and triphenylphosphine (22.5g.
85.9mmole). The filtrate was extracted with water and brine
and the organic layer was dried over sodium sulfate,

20 evaporated to dryness, chromatographed on silica gel using a
methylene chloride-isopropanol gradient, and triturated with
hot diethyl ether to give the free base (2.51g, 7%). The
free base was dissolved in methylene chloride (65ml),
treated with hyvdrogen chloride gas, and evaporated to give

25 desired product (2.63g, 97%):
1z NMR (CDC13) 8 9.5 (s, 1H), 8.0 (s, 2H), 7.6 (s, 1H), 7.3
(m, 3H), 7.1 (s, 1H), 6.95 (4, J=9Hz, 2H), 5.8 (s, 1H), 5.4
(s, 2H), 4.35 (t, J=7Hz, 2H), 3.2 (4, J=7Hz, 2H), 1.5 (s,
18H) ;

30 FDMS 473 (M*-HC1);

Elemental analysis for C29H3gCLlN303-H20:
Calculated: C, 65.86; H, 7.25; N, 7.96.
Found: C, 65.75; H, 7.07; N, 8.09.



Mass Spect r unm( FDVB) : mz 432 (M. [err]H NNR(DIVBOd[err]) d
7.91 7.72 2H), 7.52 (bs, 25 1H), 7.25 (d,
(d, J(— }3'2?915 4(24 (tH? J:g.is'aHz, 2H),H)3 93 (s( Ca‘é‘?g%“ﬁ?‘w

J=6.5Hz, 2H), 1 41 (s, 18H) . El enent al anal ysis for C27H32N203:
Cal cul at ed: C, 74.97; H, 7.46; N, 6. 4% Found: C, 75.17; H, 7.41;
N, 6.21. B. Preparatl on of 2 ? 5-di -t-butyl - 4- hydroxyphenyl )-4-(2-

(4, 5-di hydro- 1H i m dazol - mej, hyl ) phenoxy) et hyl oxazol e
hydr ochl ori de 35 To a solfj’ﬁ?’f‘%#ue wt he conpound of Step A
(24mol e, 10.39qg) in ethanol (2m ) and diethyl ether (50m ) at

-10[err]C

; 11527 .
e S 253, 5-ai R PP hydroxyphenyl) -4- ( 2744 5-dihvRre-dis,
chl ori de gasivataznibil adlnetlahloherexy) ehhyloxazole hydeosbkdioad deReact i on

was ngintained at O[err]C After four days t he supernatant was
decanted off then abso| ute ethanol and diethyl ether (50m) were
added. THe reRISRAFELIRR bt et @{-eFrPEtYFiéﬁ Rydroxyphenydri-de (Fas was
passed t hr oyl diemsthyl ploendoy ) appy DxbrakLehy four hours. After
stirring at O[err]C for four hours, the reaction was concentrated in
vacuo to a foam Next, the foam was taken up into absol ute et hanol

(50n ) then trfhat@cswspmsimueﬁetne dompbnad( 48nEsbep 12 88g) 4-The

resul i n ef lay A3 flltered
hot %Er)\d f He vhe I NSOl ub e?sm\?\%és e%yémﬁgﬁﬁgiﬁgﬁg?ﬁ?ggan%)ﬁdy?héwq%?yate was
concent r @&laPhal Ak et rrvdePfurane BRACKASN: FEALEAOR Mas add@d or of orm

(100m) m@%méﬁﬁwm&@d smdtam 4bibireagbarab@ot2¢¥50mM ) and
brine (1 X 50, over sodiumsulfate, filtered and

concent r &RRF mateg%c%‘gsh?’f)r%ffﬁ?a 58355181“ WaPo SR RREEATEY s t aken up
into chl crefuwr mana ohownreddlr apiietderThe watetirabtwes with elhlicew figivth 10%

1% d 2 thirt
i nute per Y ey EeFELasn) ehe *EnCl) AERLS PIRSEIIURRE R (10
armoni umwasheg drbsi dep herpEABT) (20Bh) or ofbemE 1R EA&tiS0 M Scont ai ni ng t he

desired prswlesht ¥eE&qCcoACRAENSt €8 A ¥atYOorkeaRellodth toluene and
subjected to preparatory chromatography. The material was
eluted with 0 to 10% methanol/toluene gradient over a thirty
20 minute period. Fractions containing the desired product
were concentrated in vacuo to afford 12.18g (88%) of the
subtitled compound.
Mass Spectrum(FDMS) : m/z 432 (M).
1y NMR (DMSOdg): d 7.91 (s, 1H), 7.72 (s, 2H), 7.52 (bs,
25 1H), 7.25 (4, J=8.6Hz, 2H), 6.98 (d, J=8.6Hz, 2H), 4.24 (t,
J=6.5Hz, 2H), 3.93 (s, 2H), 2.97 (t, JI=6.5H=z, 2H), 1.41 (s,
18H) .
Elemental analysis for C27H32N203:
Calculated: C, 74.97; H, 7.46; N, 6.48.
30 Found: C, 75.17; H, 7.41; N, 6.21.

B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4,5-dihydro-1H-imidazol-2-
ylmethyl)phenoxy)ethyloxazole hydrochloride

35
To a solution of the compound of Step A (24mmole,
10.39g) in ethanol (2ml) and diethyl ether (50ml) at -10°C




Material was taken up into nethylene chloride (100m) and 25 washed with
saturated sodi um bi carbonate (2 X 50m) and (1 X 50m ). Organics were
dried owsosmsdraum sul fate, filtered, t hen hydrogen cht@r/Uses/igess was
passed t hrough the sol ution. This solution was concentrated in vacuo to
afford a foam A portion of the foam (1.26g) was treated with nethyl ene
30 chloride (20m) and isopropyl etherl@46nm ) then boiled down to
approximately 20m total volume. The turbid solution was cool ed at

-10[ err] Ghy@togpnr annw&abygaeewb@ubuwm@ddewm over EnecHE&A®y ni ng oil

t d ff f 3 Va
B o R £ bR 8 O BYE ok Wiyl BB SRl Roun .,
7 85 (s, @afs,7tB86 (sspemptant4wa(sddecanthd80§|ﬂz L) ahﬁsoﬂsat(el eth@nsHz,

PCT/ Ugg?%%gzgﬂ'ﬁnd“d%%th&a ether (50&9@)9§Je1¢%2%ded 5 The reaction,

3.96 Ps, YF, c80889( §0 4FF  thepghydrogep. ghgoride Qﬂ? WES493(S§EC318H ).
$I4er9n;_nt al tgﬁ@hgﬁl QhEOBo@ﬁQH&ﬁCEN&O&p@Hx‘lQlately four Hé’:uﬁsul ﬁltze%tezrl C

Exanpl e 3%° 1#21n8 a¥ 0% f%r[EO?fsﬁgu’d’F tgPF Bﬁ?ﬁFlﬁfth 8Foxyphenyl ) - 4- 10
oxazol yl )ebhog;x]:rapési?,,m- tvatuahydr @i Soqui .nolNexx, the foam was taken

hydr ochl o bsA1ut P Lal
N-tert- bu{J%xycar bon Sé élte %%B% Q%g%cl) then treated w%tyrcljr%tl'k%qw nol i ne

15 10 dlam1§as;$é§§¥f@ﬂeef ZGBWdroxwhf xepudting %L@H%ﬁﬂcﬁrmmu. nol i ne
oxal ate (PetTumbka, £40- Q@@kokﬂmatel@@@am@ur(sl5%l)te&f&i e Hydlrghalr an

W th o 20 ASBRBELEN HRSHES Bt P o a e (B Aot ) i

t et r ahydr obucant fia@eld) inAfaenucsttior mngidt. r o toaripeveat Wmeated fwith

appe ox! R4 AR 30 ol ML WAloe P ddba sod BIAY! ene chl ori de

(500m ), brine o aque
15 Dbicarbonate (2 X 50ml) and brlne (1 X 50ml). Organics were

dried over sodium sulfate, filtered and concentrated in
vacuo, to afford 8.38g of a foam. Material was taken up
into chloroform and chromatographed. The material was
eluted with 10% (1% ammonium hydroxide/methanol)

20 chloroform gradient over a thirty minute period. Remainder
of the material was eluted with 10% (1% ammonium
hydroxide/methanol) : chloroform. Fractions containing the
desired product were concentrated in vacuo to a foam.
Material was taken up into methylene chloride (100ml) and

25 washed with saturated sodium bicarbonate (2 X 50ml) and (1 X
50ml). Organics were dried over scodium sulfate, filtered,
then hydrogen chloride gas was passed through the solution.
This solution was concentrated in vacuo to afford a foam. A
portion of the foam (1.26g) was treated with methylene

30 chloride (20ml) and isopropyl ether (10ml) then boiled down
to approximately 20ml total volume. The turbid solution was
cooled at -10°C for approximately one hour then decanted.
The remaining oil was concentrated in vacuo to afford 1.08g
of a foam.

35 Mass Spectrum({FDMS) : m/z 476 (M+1).
1y NMR (Ccdacls): & 7.85 (s, 2H), 7.55 (s, 1H), 7.47 (4,

J=8.5Hz, 2H), 6.78 (d, J=8.5Hz, 2H), 5.59 (s, 1H), 4.19 (¢,



sodium sul fate (250mM ). Phases were separated, the organic 25 phase was
washed wi oh aqueous sodium sulfate (3 X 250m ), brine (1 X 250 )

t hen drwgét}g/\]}gzr%sodi um sul f at e, filtered and concent rﬁ%’é”ﬁ“@%ﬁéuo to a
solid. The materi al was treated with nethyl ene chloride and

chr omat ogr aphed, eluting with O tql%%% (et hyl acetate/ hexane) gradient
over a 30 thirty mnute period. Fractidns containing the desired

duct ted j t fford 27.63 669 f th
bt 11 edosomioia i) N Eochtim( B (5. 4505 5 Rds (pagoge). ehzds
(M101). 2H),[ ér.deH (SVRIEINEOD[ err]): [err] 9.21 (s, 1H, 6.93 (d, 1H),
6. 58 (dd, 214 ark 3 : —y» 1H), 4.36 , 2
( Edemedtdl4and) _- 6165 (ftjchp JC:%%@%???Z%%W@W 5 (s, 2H

3.48 (t, J=5.9Hz, 2H), , 9H). El emrent al
anal ysis for Clédupdad:NgGr4-97; H, 7.4¢€ 98/ 16228.

PCT/ U397/ 17963 Found: ¢, 75.17; H, 7.41; N, 6.21.-106-

Cal cul ated: C, 67.45; H 7.68; N, 5.62. Found: C, 67.74; H, 7.53;
N, 5.509. B. Preparation of 6-[2-[(3,5-di-tert-butyl-4- 5

hydr oxyphenyl ) - 4- oxazol yl ] et hoxy] - Zesta@fipte 33

but oxycar bonyl -1, 2, 3, 4-t et r ahydr oi soqui nol i ne. The title
conpound was prepared substantially as descri bed in Exanpl e 4A except

usi ng the conpound-df2-dt&p S5A QLO- t earto-10u tAM. + alcy d ooocgohahy DN -4 - At

approx mately 3.8<:0081511LP8 -feacki gn tr q’i n_vacuo to an
oil. The oil was t?ezat edov\nygh et hyl eﬁ\gﬁ%ﬁ?‘%%gsf%“% OlaiLr{laethe

i nsol ubl es were col | ected by P¥erpshilesigied washed with nmethyl ene
chloride (10mM). The filtrate was then treated with 15 nethylene chloride

(25m), shed with 0. 1N sodi um hydrgxi de 3 X 50ni ) and 10% agueous
sodi um suff at e FEZPRFEGHE 4 Lf\fn(&%%h%t‘ét%@%a%é%%hgékc‘%ﬁri’ﬁyvécao t8-a
foam treated Wethahydretimdquacetlatree and subj ected to preparatory
chrongg ogr aphy. The material was eluted with 10 to 40% (et hyl 20

acet at e/ hexane) gradient, over_a thirty m nute peri od. Fractions
contai ni ng titPeSesREEFIO WSTe cdntsines;-1. 2. Tohcentrated i n vacuo, and

chronat ogeapkatly dvetieda@linddsne oxllded v 1ivddi1d0 25% 258t pRe © hexane

gradi ent %%%Ba%ol (150ml) and tetrahydrofuran (420ml) was treated
with diisopropylethylamine (0.38mole, 48.50g) then with a

20 solution of di-tert-butyl dicarbonate (0.l13mole, 27.30g} in
tetrahydrofuran (10ml). After stirring at room temperature
for approximately 4 hours, the material was treated with
methylene chloride (500ml), brine (250ml) and 10% agueous
sodium sulfate (250ml). Phases were separated, the organic

25 phase was washed with 10% agueous sodium sulfate (3 X
250ml), brine (1 X 250ml) then dried over sodium sulfate,
filtered and concentrated in vacuo to a solid. The material
was treated with methylene chloride and chromatographed,
eluting with 0 to 35% (ethyl acetate/hexane) gradient over a

30 thirty minute period. Fractions containing the desired
product were concentrated in vacuo to afford 27 .63g (66%)
of the subtitled compound.
Mass Spectrum(FDMS) : m/z 249 (M), 148 (M-101).
la NMR (DMSOdg): & 9.21 (s, 1H), 6.93 (d, 1H), 6.58 (dd,

35 J=2.4, 8.1Hz, 1H), 6.53 (d, J=2.4Hz, 1H), 4.36 (s, 2H),

3.48 (t, J=5.9Hz, 2H), 2.66 (t, J=5.9Hz, 2H), 1.41 (s, 9H).
Elemental analysis for C14H19NO3:



thirty mnute period. Fractions containing desired product 25 were

concentrated in vacuo to afford 5.60g (56% of the subtitled conmpound
as a fowo9s/1527dvass Spect r un{ FDVB) ; mz 548 (M. PCTUSBITIE NVR
(DVMSQd6): [err] 7.89 (s, 1H), 7.70 (s, 2H), 7.50 (s, 1H), 7.04 (d, 2H),

6.77 (m 3H), 4.39 (s, 2H), 4.21(t, 2|—2, 3.48 30 (m, 2H), 2.93 (t, 2H,
2.70 (t, 2H), 1.39 (s, 27H. C.-106reparati on of
6-[2-[(3,5-di-tert-butyl-4-

hydr oxyphenyl )cdioxnaaoksl ) eChoky]. 4%,;2H3, 4-.68; N, 5.6Retrahydroi soqui noline

hydr ochl ori de ) ol uti gn.qf e.C ound of Step B (9.8mmol e,
5. 60) in ?r(g‘flﬂf}l’e%é gﬂﬁgfirdg'(gsr??y e R et o thot ophenol

WD 98/ 15274 PCT/ US97/ 17963

-107- B, (989£€§9£8tié9- 820k - [3hq (Beaclyi0R MRS p@Qieti 0 -10[err] C then
treatgd wth trif uorogcet hg cid gzgﬁ lmol e, 8. 26% . After

appr oxXi mat el y BYSTAGHPECY ¢~ FaR¥PLonYddStReridd2r& e err] C Af ter
stirring 5.5 houtsxatazdbpayi]-C, 2t Be 4-eaekrapydwas saquddi@daid ated i n vacuo,
treated with chl orof orm and chromat ographed. Material was eluted with O

to 10% (1% ammoni um hydr oxi de/ net hanol ) : chl orof orm gradi ent over a
fifteen m nut eTher totdleFrcamprpond west prepagede subsd amtddddty as were

duced i hth o) ed i |ft,
reduced ig-v0}4HBq YﬁsﬁﬁgmﬁﬂE 4ﬂaE§Ee§§f?%%ggd%hgasaﬁﬁéﬁgauéﬁug Slirate

filtered and concentrated In vacuo to i eria S taken
up i Ao cRRBrBf BYMnFeRREACR SOLREAPR:ed AR BRPRPFLGGES 1IN0 dwurss. the s
sol uti on ¥e&ctioncwAsedbhatadraledaduno via@udf f @od a 4Qa of e Jdiilt vias

et ol enctERTETTaR FB SPFBYA%TR0RE1IER ke (ETRRY EBihanm ineol ks O 10
Spect rumwenespeayehBepd by filttratdsa akidlwashed jwertt] kheiVR AeDB0OD6) : [err]
L Pl g ol Gty 19, o
4H) , 15 41meshyigpg chbgoride (25ml), washed with 0.1N mpeghpie iroxide
6- (2-[ (3, b3 dk- @it ) buhyl 1d4shyduesypheddilindsulfate (2 X 50ml).
oxazol yl JgLhoxylLsoauLnoblng bydroghloride IPRehydrale | treated with
ethyl acetate and subjected to preparatory chromatography.
The material was eluted with 10 to 40% (ethyl
20 acetate/hexane) gradient over a thirty minute period.
Fractions containing title compound were combined,
concentrated in vacuo, and chromatographed. Material was
eluted with 10 to 25% acetone : hexane gradient over a
thirty minute period. Fractions containing desired product
25 were concentrated in vacuo to afford 5.60g (56%) of the
subtitled compound as a foam.
Mass Spectrum(FDMS) : m/z 548 (M).
1 NMR (DMSOdg): 8§ 7.89 (s, 1H), 7.70 (s, 2H), 7.50 (s, 1lH),
7.04 (4, 2H), 6.77 (m, 3H), 4.39 (s, 2H), 4.21(t, 2H), 3.48
30 (m, 2H), 2.93 (t, 2H), 2.70 (t, 2H), 1.39 (s, 27H).

C. Preparation of 6-[2-[(3,5-di-tert-butyl-4-
hydroxyphenyl) ~4-oxazolyl]ethoxyl-1,2,3,4-
tetrahydroisoguinoline hydrochloride

35
A solution of the compound of Step B (9.8mmole, 5.60g)
in methylene chloride (33ml) was treated with thiophenol



25 Titl e conpound was prepared from conpound of Exanple 1C

(19.1 mml e 6.07g), triphenyl phosphine (21.1 mmole, 5. 52
hydroﬁ???gﬁﬁrhollne (21. 1nmol e, 3.07g) in ' tetrahydro uﬁgﬁrﬁggn1) t

-10[err] C (icelacetone bath) was added 30 diethyl azodi carboxylate (21.1

mmol e, 3.67g) over an el even m nutgyperiod. After the addition was

conplete, the reaction was stirred at roomtenperature. At

approxi mat el y 3.8 hours the reaction was concentrated in vacuo to an

oi l . 1he- brorohas L8kEATUp | ANE ERBGEAOHr Mah &P LRDER oyt Uiphddierss

Material wWasa€bdt @i thifOuBd¥Unehil acaimt(@harande, 8. mgam EMAFONer a

thirt t d, F t MD 98( 1527
pc%;uégg%%%ggggg&égely rag %ﬂisfog % @ég%tlon was, ya élt é%%ﬁéd pr oduct

wer e contAfedr seﬂncédgl B . 8ohone sapd 24°Cchtheat:egc&pbedwalﬂat erial was
SLteg W ibaladtthcea TH DARA MBS AANE UM el Y M Nt e

perio F6RS cont'ainiig desired ined and 5
concent r atkdonat ographed . a y@tﬁﬁlaih@aﬁﬂ6LPQﬁﬁ;W#QhuQxFO 10%i £33 chl or of orm

(100m), LywdsR98R ﬁph%k%ega@tm%oaassetémoraﬂaxezug&ké&feﬁ@lwé@nawhl ch

was then concentrated in vaguo to ell ow foam The foam was

triturat eBl EReER| BdPRESy PEELRE ﬂ?ﬂﬁﬂﬂ% MR I INE RS 1T RS PTRFES ver e
treated Wvéhet pkuaredln bAQme),, vd'a@&ie@lwﬂﬂh lweodt | (BOmE) | t&@red hotrerand

h | | d
fromilet rgpaium SOIERRE{ 33T ckred gna Gorl NG, TS G R 0RO §
and t apnowilt h Mpteogerd elasortiadkeryamp mqmqm@d, i¥hemcuo to 15 a
foam  MaLgr{,alcWAS 5k tx%%énn drpldieng (gila@m )Tl?i"éj soluéwﬁe«;sg and the

i nsol ubl es were col I'ect ed Itration to f of rodugt

Mass SpecEPBRELEEALES: &) vacuo to afftonth g (4\%%@5 e t{% ?]1¢P ‘Fﬁ)md

(DlVBOg[Sgﬁ‘his ekl i%17 balss, rek@sta&%%ﬁz(e(dﬂ fzﬁl_clj)ih 37816;&41:(@191(1@5(1 26th8§2§6(d,

(bs m%tgkfi?%‘e fll—'bqor%%f?;jtﬁ fzq%rd 7% of e tl% o 88 ient al

analy5|s MasscpgeckmpaﬂnkﬁﬂhknﬁaiQﬁﬁrr] 1. 0 ez r44°9 (M+1) Cal cul at ed:

C, 67.38; 1, w0 {oMdods)615 2591 (s, Aeund7 G2 6% 6QHH, B.8; (& DuBS5.
7.12 (4, J=8.6Hz, 2H), 6.85 {(m, 3H), 4.23 (t, J=6.5Hz, 2H),
4.15 (m, 2H), 3.32 (m, 2H), 2.96 (m, 4H), 1.41 (s, 18H).

20
. Example 34
6-{2-[(3,5-di-tert-butyl-4~-hydroxyphenyl)-4-
oxazolyl]ethoxylisoquinoline hydrochloride monohydrate
25

Title compound was prepared from compound of Example 1C
{19.1 mmole, 6.07g), triphenylphosphine (21.1 mmole, 5.52g)
and 6-hydroxyisoquinoline (21.lmmole, 3.07g) in
tetrahydrofuran (43ml)} at -10°C (ice/acetone bath) was added
30 diethylazodicarboxylate {21.1 mmole, 3.67g) over an eleven
minute period. After the addition was complete, the
reaction was stirred at room temperature. At approximately
3.8 hours the reaction was concentrated in vacuo to an oil.
The oil was taken up into chloroform then chromatographed.
35 Material was eluted with 70-85% ethyl acetate/hexane

gradient over a thirty minute period. Fractions containing



Exanpl e 35 2-(3,5-di-t-butyl - 4- hydroxyphenyl ) -4-(2-(5-N-et hyl -

30 nmet hyl am nonet hyl pyri d- 2-yl - oxy) et hyl ) oxazol e

di hydr agbdlognmsxie A. Preparation of PCT/US97/17963
2-(3,5-di -t-butyl - 4- hydroxyphenyl) - 4- ( 2-

(5-fornyl pyrid-2-yl -oxy)ethyl)oxazol e 35 The title conpound was
prepared substantially as descri bé®8-n Exanpl e 4 except using

2- pyridone- 5- WO 98/ 15274

PCT/US97BbE3@%d product were combined, reduced in- ¥8%ume and
car boxal d

After s |rr at_22[err OXI ely 15.5
hour s, g HE%59Qﬁ?Rﬂﬁ; ﬁﬁf &%%t%}u ggﬁ 18y 870 51), stirred
10 ninutm@Uhanmhﬂnuﬁuﬂn&ugnhdiemaouweroa thlrayfmlduaefp&wuoahe f oam

chr Ot 08530 n LI MAd desiPeadpthont AL-E0cROKeLNH acetate:

hexane over Ions contarning title
conpdﬁndQWQQ?ntratﬁﬁnﬂﬂrﬂﬁF%ﬁmF%o%c%%i%@tedThﬁ 5a¢i6 wesatreagesd purple

solid.  witnhlhisddibMas(tomat ed Myabogéﬁtemioﬁiaérgaérw&&ra&%Qed
stirred a rOX|n3§Eh ﬁdnégrs then filtered. The filfrate 10

concentr o QQNYP%£$GW%?et?%%n?on?ﬁEtFééﬁ@ in Wﬁﬁyo to

chr omat ogr g@iddw dagm.ng The hf cang reals euﬂrlm‘xraﬂeﬁmBS%1sopra@9t10@ehehexane
over a thi) [ ra a t.he tl ound
e congltﬁ%‘gh é%l¥3%éé% g Cfﬁ&&fubles %gPé k? eg ygkh B15 2R

concen I n vacuo FOrRE
subtl@ledJéHWﬁdumﬁeﬁieﬁ:Mﬁtibém@llﬂhgs fialeerad has, tanénwaﬁhﬁd whdhext
step W t heltyene (ggﬁjher purlflcatlon Nhss Spectrunn(HDWﬂ

mz 422. (M. [err% (s, 7.82 (s, 2H), 7.78
(26 " Thege (nsoigeies whia Chvhpablszedifron natpy1oHR - b 30 (1,
20 J=6. 4HﬂpﬁE®e 3. {tials) pedeizt r@dfed. ¥Othischl8pbform (60B1), and

Preparatl éﬁ1 Eg?égﬁnﬂr#%f&rf&%ygggxxggeggnéeétggteg fﬁ chuo to

(5- N—ethy xazol e
di hyd? ocldl didade. :M?terlal Wa51ﬁrétﬂnﬂpédndnmaslpﬁepaﬁé@Omﬁdnﬁpﬁe conmpound

of Step Ajitered and the insolubles were collected by filtration to
afford 1.38g of product.
Mass Spectrum {(ion spray) : m/z 444 (M-HC1).
lg NMR (DMSOdg): & 9.71 (s, 1H), 8.56 (d, 1H), 8.44 (&, 1H),
20 8.28 (4, 1H), 7.99 (s, 1H), 7.84 (4, 1H), 7.73 (s, 2H), 7.64
(dd, 1H), 7.56 {(bs, 1H), 4.56 (t, 2H), 3.13 (t, 2H), 1.41
(s, 18H).
Elemental analysis for C28H33C1lN203.1.0 H20:
Calculated: C, 67.38; H, 7.07; N, 5.61.
25 Found: C, 67.60; H, 6.87; N, 5.35.

Example 35

-{3,5-di-t~butyl-4-hydroxyphenyl)-4-(2-(5-N-ethyl-N-
30 methylaminomethylpyrid-2-yl-oxy)ethyl)oxazole-
dihydrochloride

A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4- (2~
(5-formylpyrid~-2-yl-oxy)ethyl)oxazole
35
The title compound was prepared substantially as
described in Example 4 except using 2-pyridone-5-



ially in accordance with the procedure in Exanple 11. The
i;?Z£?2} wes omat ogr aphed, eluting with a gradient of 0 to 5@6(196d
anmoni um 1%2{ met hanol) 30 chloroformover a thi r?@’l‘lﬁS!_sts.Sperl od.
Remai ni ng fractions were eluted with 5% (1% amoni um hydr oxi de :
met hanol ) : chloroform Fractions aining the title conpound were
conmbi ned and concentrated in vacuo to aftord an oil. The oi | was
treated with chlorof ormthen hydrogen chl oride gas 35 resulting in
cryst al | i f@BRsPikdedrde COr yatfaés seiertoyl ect 2d®c fobyabplrbrﬁ&da%réﬁ}‘d

98/ 152
\IglaC?' /h 8%9\?'/ tlizsl ?Im@f@r v Ilgéf%tlpgo\/\%s‘ﬁégcﬁ;g?aﬁfil fP’Sﬁeﬁet(éallrmeq ,
t et rahydr (Jgif 3’ %‘n“ ’ Stt’or%?‘? ot Y Minwgesfthee CDnCenwﬂpedndn vacu® t(C)

237-239 affidass sSpemtni UM THROMDam chromato ﬁeé%glﬁ%a'é'%tg@ 1H NWR

ng/E(Q;%) f[r%délle"étozﬁﬁ é[ii% @ﬂSe?}a}?l(g@eg : hema,gxe oger2a( thlr.t@ 9Hz
2H), 3. 97m@ﬂug%,pq;qu;3(EIanldhﬁ contaﬂnﬁﬂg(ﬁltﬁébcoépé&nﬁswe}%H) 1.16
(t, J=7. 2dBmbikeq ﬁ&dl% e t§9§0 E'éacuebyg JREfeEd acpusplessolidz. 67:
(N:[e;r]sg[erk] Cl[%.rr [err]z@ag:ze &ith Figthy N e7h@s, triturated,

Exanpl e 36tirked applch@nRrtdiny -PHdlrS- m&sow]g?sgﬁxg) 4343 43 M mpLhy! -
ethquﬁ1n9ggt@%h%he %Ithkg)6t3¥y%ﬁ§a20|e oréqg pé}ple foam. The foam

nonohydr at'e

(5 et opmlabentioind 190 qriion of 2o 12
b epar o B ogpechio MBI MALL crirey minus e ity RORRRIRES [ n 45 m
gf P tg%pgﬁgaﬂggurtgw tdfilie ianrnoind|verd Cdrteineddhng ¢o8€ent rated
in vacuo to afford 2.28g of the subtitled compound as a
15 foam. This material was taken on to the next step without
further purification.
Mass Spectrum (FDMS) : m/z 422. (M).
1H NMR (CDC13): 8 9.43 (s, 1H), 7.82 (s, 2H), 7.78 (m, 2H),
7.34 (s, 1H), 6.59(d, J=10.3Hz, 1H), 5.54 (s, 1H), 4.39 (t,
20 J=6.4Hz, 2H), 3.07 (t, J=6.4Hz, 2H),1.49 (s, 18H).

B. Preparation of 2—(3,5—di—t—butyl—4—hydroxyphenyl)~4—(2—
(5—N—ethyl—N—methylaminomethyl—pyrid—2—yl—
oxXy)ethyl)oxazole dihydrochloride.

25

Title compound was prepared from the compound of Step A
substantially in accordance with the procedure in Example

11. The material was chromatographed, eluting with a

gradient of 0 to 5% (1% ammonium hydroxide : methanol})

30 chloroform over a thirty minute period. Remaining fractions
were eluted with 5% (1% ammonium hydroxide : methanol)
chloroform. Fractions containing the title compound were
combined and concentrated in vacuo to afford an oil. The
0il was treated with chloroform then hydrogen chloride gas

35 resulting in crystalline formation. Crystals were collected
by filtration and washed with chloroform affording 1.44g.



25 nitrogen, 2.3 mM (14.6 mmol e) diethylazodi carboxylate. The

reaction exothernmed to -1[err]C and was chilled again to -6[err]C 4. 649
(14.6 nwelohsely the conpound of Exanple 1C was added. PCIEsydaes3r ed
solution was stirred 15 m nutes when 2.22g (16.1 mmol e)

4- mer capt obenzal dehyde (Tet.Lett. 25, (17), 30 1753-1756, 1984) was added
and the reaction was allowed to stivof or 18 hours. The reaction was
stri pped and chromat ogr aphed el uting with 10%to 50% et hyl

acet at e/ hgxade; e ppr ngﬁ; S were
bul ked and strla;)lpevdeg% gg%?%swﬂébgggzkgaﬁrégﬁggﬁo% ch e% Eh‘§’(§(xrse a\(/}\npt hout
further it iFiid oh:259 ofvR'¢ {&r FPYPOPBAr] 1. 46 (t 3H, J=9Hz), 1.50
(s, 18H) mR.6&H (d,237-284, J=5Hz), 2.88-2.97 (m 1H), 3.17 (t, 2H, J=9Hz),

gc%lu(sgﬂ%s'speé@r‘%/ (Foné) : m/z 465. {¥r2HCL). L _gipy
3.97-52 (IH 108, (mmﬁs &I—I)O ’77346b$d m;H, 7.88J48HZ)LH) 7. 3676d,(d2H,
J=9Hz) , 75.6p {15, 372é4 1'?'1 gﬂz, PE§PEAYSON O 529 anz,

2-(3,5-di-t-b % d

(2N et 1AL ”tgfhﬂﬂa& rox%/h%lbhe%\’gl I hBoP3t oy #Bkaz8-36-3.02 (m, ax),
hydrochl qr@ba @nosydratea1 (s, 18H),Methygl ethylam.ngzl. 32yni (20 mmol e)
and 5.92 ﬁﬂ?iéﬁkal_?ﬂﬁgy§isofo£'é?&#?ﬂt%??ﬁ?ESOprOpox'de wer e dissolved in

45 m- 10 punctili ous et hanol ng, under nitrogen and
stiried 1 hourCaloanpaued: of CStep.A5¢4H38F.620 NpolfeBO.was added and the

reacti on was d £og,3 hqur Qdi;u borohydride (570 ng, 15
nmol e) was ad3§%ﬁé§d %hgzrégct?on§ 7§ wgénZtlrred an additional 18 hours.

Ammonia (16.3 m, 2N) 15 was added to give a thick suspension followed by
104 m of met hyl ene chl ori de. %mgcg@us earth (13g) was added and
the m xture was stirred and flltered t hrough di at omaceous earth. The
filtrate was washed one tine with brine and dried, stripped and

chr oftét ogr aphe(3 , B ai - ngbuty h-dehprengpBenydhl-drilde/ (dethamihydontent r at ed

ammoni a 90: 5; 9n351am HSmeﬁwi%ﬁéh%?Eﬁlg‘?% g‘i'i’%k%%’l Shﬁﬂd‘}gﬁi}ﬂr sl vent,

and dlssolved ori ogen chlorlde
gas was bubbled in and the solutldwﬁmﬁﬁff@ﬁ@%ntrated and triturated
with isopropyl ether to give 2.86g (55% of title 25 product as a white

f oam .
A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-

20 (4-formylphenylthio)ethyl)oxazole

Subtitled compound was prepared by dissolving 3.84g
{14 .6 mmole) triphenylphosphine, in 45 ml of
tetrahydrofuran, chilling to -9°C then adding under

25 nitrogen, 2.3 ml (14.6 mmole) diethylazodicarboxylate. The
reaction exothermed to -1°C and was chilled again to -6°C
4.64g (14.6 mmole}) of the compound of Example 1C was added.
The deep red solution was stirred 15 minutes when 2.22g
(16.1 mmole) 4-mercaptobenzaldehyde (Teb.Lett. 25, (17),

30 1753-1756, 1984) was added and the reaction was allowed to
stir for 18 hours. The reaction was stripped and
chromatographed eluting with 10% to 50% ethyl acetate/hexane
gradient over 30 minutes. The appropriate fractions were
bulked and stripped to give 3.48g (54%) product which was

35 used without further purification.

NMR (CDC13), & 1.46 (t, 3H, J=9Hz), 1.50 (s, 18H), 2.64 (4,

2H, J=5Hz), 2.88-2.97 (m, 1H), 3.17 (t, 2H, J=9Hz), 3.51 (t,.



FDVS - M+ 480; El enrental anal ysis for
Cerr]Herr]Nerr]Jerr]S.HCL.Herr]O Cal cul at ed; 6; H,
8. 11; ,05??12#7“ Found: C, 64.56; H, 8.37; N, 4.9 %‘S‘”ﬂlﬁ/ﬂ?é
(cbciferr]), [err] 1.46 (t, 3H, J=9Hz), 1.50 (s, 18H), 2.64 (d, 2H,
J=5Hz), 2.88-2.97 (m 1H), 3.17 (t, 2 11‘] 9Hz) 3.51 (t, 2H, J=9Hz),
3.97-32 (m 2H), 6.05 (s, 1H), 7.46 ( J=9Hz), 7.56 (d, 2H,

pcT) UssrPiposs v ¢ 35758 Sn iy, 605 (£ 317306 1a, an

Exanpl e 3&9Hz), 7.5&-(3B, 24 -T=%HtY| - 2- BFdlexypHenyB).24- ((Z-,( 2HY net hyl -
et hyl am nonet hyl phenoxy) et hyl ) - 5- et hyl oxazol e hydrochloride 5
nonohydr at e A Preparati on of et hg 4- chl or o- 3- oxopent anoat e

3

Pot assi ul et hyiremamaaien Qg2 £H0Snfbrbybptydadi-bydroxgphemdils4cold- Vol .
IV, ps 417), ﬁ31MnééiglI‘N‘Déﬁﬂylamlﬁéﬂaéﬁygﬁh%B&Q"thQ%’) e%mﬂzl%x%zrme( 320

nmol e) triethyl am ne re s acetonitril
stirring, undé’iydroc}h}?¥b€eﬁno?g)@§$5?ﬁeprop| onyl chloride, 9 7 m (100

nmol e), was added and the m xture was stirred under nitrogen for 18 15
hours. 100 m ric-acjd, S n h r tion was
stirred for Z%e%}})gi\l %’8’%&@%@% ngg‘?at(e ng %n% t&n?@sms ‘?S)Sed to

gi ve 21. 08w lo#) ccpiudel’pmmmttahr@hsmagopoxmlel wered dthg#edSOOI S gil i ca,
eI ut at X Y uct. 20
%QDCV% errﬁk/ :hé(us S5Ag8L! AL bax §E§)rtr‘in% %n&émt% RirRf

3 72
(dd OH, S=4red 4 ‘?)‘Zr(q Coppoynd;pf Step Ag (4. 3%|gepér0atnlntﬂ’?‘%f' was
2-(3, 5(ﬁaddé&ﬂaﬂd4th¥dféa&©beﬁyhhs4stlrred for 3.5 hours. Sodium

cavE oYL ST LB OLS ficao wop (ERUBOHNS ShEPIAAN, 0.5
stirred hﬂgﬁt$ﬁurred an additional 18 hours. Ammonia (16 3 ml, 2N)~
15 was added to give a thick suspension followed by 104 ml of
methylene chloride. Diatomaceous earth (13g) was added and
the mixture was stirred and filtered through diatomaceous
earth. The filtrate was washed one time with brine and
dried, stripped and chromatographed, eluting with methylene
20 chloride/methanol/concentrated ammonia 90:5:0.5. The
fractions were combined, stripped of solvent, and dissolved
in methylene chloride/isopropyl ether. Hydrogen chloride
gas was bubbled in and the solution was concentrated and
triturated with isopropyl ether to give 2.86g (55%) of title
25 product as a white foam.
FDMS - M* 480;
Elemental analysis for C29H40N202S8-HC1l-H20
Calculated: C, 64.86; H, 8.11; N, 5.21
Found: C, 64.56; H, 8.37; N, 4.93
30 NMR (CDCl3), & 1.46 (t, 3H, J=9Hz), 1.50 (s, 18H), 2.64 (4,
2H, J=5Hz), 2.88-2.97 (m, 1H), 3.17 (t, 2H, J=9Hz), 3.51 (t,
2H, J=9Hz), 3.97-32 (m, 2H), 6.05 (s, 1H), 7.46 (d, 2H,
J=9Hz), 7.56 (d, 2H, J=9Hz), 7.65 (s, 1H), 8.21 (s, 2H)



PR T R o ol i b

neat, at 140[err]C, under nitrogen, for a total of 6.5 hours. The
reacti on was cool ed and chromat ographed on 300 mM 30 silica, eluting with

20% t hwo 98Q%7at hyl acet at e/ hexane to gi ve 4.48g (45%CTmssdarde3

FDVS - M+ = 373 NVR (CDO 3), [err] 1.27 (t, 3H, J=4Hz), 1.47 (s, 18H),
2.34 (s, 3H), 3.54 (s, 2H), 4.18 (q, 2H J=4Hz), 5.46 (s, 1H), 7.78 35
(s, 2H WD 98/ 15274 -112-

PCT/ US97/ 17963 -113- C.

Preparation of 2-(3,5-di-t-butyl-4shyepdsyphenyl)-4-(2-

hydr oxyet hyl ) - 5- net hyl oxazol e Starting ester, the conpound of

Step B 4.43 g (11.88 5 mmle), was dissolved in 83 m tetrahydrofuran with
stirring, urdtef3btdbgerbuSel+4-hydhoxwpheorl hud-ligeriidati-methillAN- 450 ng
(11.88 Mg aBSoRethy DLy oRddedny THeEemet h ’Q‘%Z@ A ork

m xture was stallrredrﬁ y%t egﬁgaigd o 5]a oztmﬁery\ggSarrgq Shg?qu?rrc&qe r-qlfet hi um
al uni Aum hydri de was 10 added an®ay&R%S on stirred under nitrogen

over ni ght . Water (0.675 m) was cautiously added followed by 0.675 ni

15% sodi um hydroxi de, . foll owed 2,0 wat er. The i norgani cs were
£11tered of f IB?\’éé‘H??r%%ﬂeeﬁﬁgls#FFﬁaﬁ?‘g'oxaps%P\?@&t.en ethyl acetate,
washed once with 1 N 15 hydrochloric acid, twice with brine, and stripped
to give 3. o} ut her
purification. ﬁﬂébé%%%? Qﬁﬂpi %%%Bn&@é N&ﬁ?cﬁ%ﬁg Q? 9r§%5 18H),
2.3210s, SM)th@sv% ¢ellpH/ode I§A-4Piz)41?s)912§t759H( §£4mples 51 (s, 1H),

7.81 (s, mddnesium éhlorfﬁépaéﬁalﬂm 8fml (320 mmole) triethylamine
2-(3,5-di-t- but

I ox n
P R s aeages SRR Jedibicrsae, withrEiCaingn POt ep C
3,019 (1GRxmpie), 3-8BYota2pBopionyiobhlokitipdr 0xgbenzalidenytmlaind 3. 299

(12.5 nmygle) addecgréﬁgegﬂé%?ﬁ? ECwdk’ ?t%?é@' hh eh” ggfr@geﬁnetfro Yy of uran

with stirring, un rogen I'on was ¢ [erT] C and
a solfti dwwfs 1. 9¥0¢d my 19f 5S5NnByéyochloric acid, was added and the

reaction was stirred for 2 hours. Layers were separated and
organics stripped to give 21.09g of crude product which was
filtered through 300 ml silica, eluting with 20% ethyl
acetate/hexane to give 10.37g (58%) product.

20 NMR (CDC13), 6 1.27 (t, 3H, J=4Hz), 1.62 (d, 3H, J=4Hz),
3.72 (dd, 2H, J=42Hz), 4.52 (q, 2H, J=4Hz)

B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-
carbethoxymethyl-5-methyloxazole
25
Compound of example 1A, 6.6g (26.5 mmole) and 10.3g
(57.7 mmole) of the compound of Step A were stirred together
neat, at 140°C, under nitrogen, for a total of 6.5 hours.
The reaction was cooled and chromatographed on 300 ml
30 silica, eluting with 20%, then 50% ethyl acetate/hexane to
give 4.48g (45%) product.
FDMS - M+ = 373
NMR (CDC13), &8 1.27 (t, 3H, J=4Hz), 1.47 (s, 18H), 2.34 (s,
3H), 3.54 (s, 2H), 4.18 {qg, 2H, J=4Hz), 5.46 (s, 1H}), 7.78
35 (s, 2H)



30 diethyldiazodicarboxylate in 10 nl. tetrahydrofuran was added over
10 m nutes h stirring. The reaction exot herned t The
bat h vva?or%ﬁ’%%/‘}é'd and the reaction stirred under nltrgléczﬁu ﬁl"%fg days.
The reaction was stripped, dissolved in nethylene chloride and pl aced
inthe 35 freezer. The diethoxycarhgnyhydrazine was then filtered

off and the filtrate was chronmat ographed on 400 m silica, el uting
with a 5%isopropyl._al cohol xane he,_appropri,ate 8/ 15274
horT Uy oo Bar L £6 0¢ "2 P07s - 40 BBREPRT u G aroryphenyl AN (221D
bul ked and strhypilwqtetlwll)e-s—rﬁegh:(f]?d&@zole product whi ch was used WIthOUt
further purification. FDMS - M+ 435. NVR (CDd 3), [err] 1.48 (s,
18H), 2.37 (s, 3H), 3.01 (t, 2H, 5J4Hz) 4.34 (t, 2H, J4HZI—€)21 48( s,
1H), 7.00 (d, Searting Jegtey, Yhgocempoupy of §pepdB AH431a7HAL .88 87 (s,
1H s m%le) Prmr&is@@wéd&m@ fll - tebubpladokveaexwakenyl ) - 4- (2-

(4- et hyl et | ani none enoxy) et h | oxazol e 10
hydr ochli (ﬁ’i’n%r r At &' Iti)n.'roggl)‘l\/let %ﬁ'éahg&%% umi g by dLideg) e) and
2.46 m (LAI{)& 325 g e)llﬂ&&]:xm)\dlamewelsssalutedulsﬂylhddedof ahereol and

stirred f Jngu 1@5}#@8” ﬁérﬂgﬁEur@Wﬁgugﬁl‘}frfeﬁt W ﬁm&f&esl ﬁ (4.16

nmol e) , e mxture was st ours
borohydrlaTEOtIZ@O 3@5(@9285 nfdl mpohad 1lithigsed land nure hwehdideowagas stirred

for 3pdaysaddmbi aghs- §eact18}1 Shirvas added h@.tg*o A J &l gritspensi on.
Met hyI ene chlori

was .added t hen i ato arth and
20 the rW%"t%ﬁe(QNa@gt‘Pi e‘ﬂasaﬁﬁuFP‘PPé ¥dagﬂre81u ﬁq&oﬁ%@ ghus&5e Mlart h.
The filtregs mlmsh;edraxidaesfmnbwbdl be tzhenml wattidred. THee or ganics
were stripped and t : lu g t hyl
chlori de/%?%%%ﬁ%ongg%t §g§9g988 Ogrfmgﬁfiakb% fdlg}ag%ag{lsg% wé)rpee%ul ked,
stri pped,di¥éssbyeddirsethvil nechbtre whksbeddehnicsomridpyll & her. Hydrogen

chl of sde p, Q%sléﬂ‘@:?cbb.'@k?!iedt&vﬂcep&@@.ﬂcbr‘&’?&% , S UHROISRLA fiidIfisyd O _
give 1.36 ite_foam DVS 47 El emental Anal ysis
for C[err 4—2%9 RE s r pE{ RFPRUFEI WPEEH, pi@S used without further

purification.

FDMS - M+ = 331

NMR (CDCl3), & 1.48 (s, 18H), 2.32 (s, 3H), 2.73 (t, 2H,
20 J=4Hz), 3.91 (t, 2H, J=4Hz), 5.51 (s, 1H), 7.81 (s, 2H)

D. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
(4-formylphenoxy)ethyl)-5-methyloxazole

25 The compound of Step C 3.61g (10.9 mmole), 1.53g {(12.5
mmole) 4-hydroxybenzaldehyde, and 3.29g (12.5 mmole)
triphenylphosphine were dissolved in 30 ml tetrahydrofuran
with stirring, under nitrogen. The solution was chilled to
-5°C and a solution of 1.97 ml (12.5 mmole)

30 diethyldiazodicarboxylate in 10 ml. tetrahydrofuran was
added over 10 minutes, with stirring. The reaction
exothermed to +3°C. The bath was removed and the reaction
stirred under nitrogen for 3 days. The reaction was
stripped, dissolved in methylene chloride and placed in the

35 freezer. The diethoxycarbonylhydrazine was then filtered
off and the filtrate was chromatographed on 400 ml silica,
eluting with a 5% isopropyl alcohol/hexane. The appropriate




WA 3 ade e v s e AT wese SRS e el L o

30 Cal cul at ed: C, 67.58; H 8.51; N, 5.25 Found: C,

67.21; H 8.61; N, 5.06 NVR (CDC13), [err] 1.44 (t, 3H, J=4Hz), 1.49
(m 18Hyo 98ubsb4(s, 3H), 2.60 (d, 2H J=4Hz), 2.88-3. 22T(URS7/41d53
3.99-4.14 (m 2H), 4.43 (t, 2H, J=6Hz), 5.99 (s, 1H), 6.92 (d, 2H,
J=7Hz), 35 7.49 (d, 2H, J=7Hz), 8.16 (s, 2H) WD 98/ 15274

PCT/ US97/ 17963 -114- -115-

Exanpl e 38 2-(3,5-di -t-butyl - 4- hydroxyphenyl ) - 4- (2- (4- N- net hyl -

et hyl am mmhﬂn@wmma tatidzat 0 gyysld oed|l @i vees hyagayead)y A

Pre arat on N- | - 4- . ro benzam de
(3,5 5 i t Xq'ﬁgfg?/ B’esnezdo "t’:ltq% ¢ %ﬁt*&%‘éop‘hﬁb%?aig&and%s. 46g (330
nnDIe) cﬁtmﬁhyidh1w1dﬁihle were refluxed in 900 m tetrahydrofuran,
W th sti ﬂ&cge}r £ tlr (;gzeq,s fqrs}g) Ui 'li,p)e rL£agt i was cool ed and

[
300 Ml 4 aqueous ed and stirre uﬁder nftrogen at
room5 Jed@eratdndd f6r @tholn"sﬁzﬁhes n43<f%ur elias 3tPPpphdd BB.a wet 15

sol i d andg=56@)n fgsonatsr omms, adder. (q,They M ximse) Wag g7 é§tl fifed, and
filtered to give 88.5g (100% product, which cont ai ned approxi mately 30
nol e % i m dazole. The product was used wi thout further purification.

NVR (CDCE3), [Feredarktddbr( of IBH)3, 2-@B-f douSH -d=Hy-#yoxgpRetibs) -26 (21H) ,

7.58 (s, 2H) _ d

hydroxy)thlobenzgﬁ (¥le%ﬁ¥¥§ﬂfﬁéﬁ%&ﬁ%&§#§ﬁ%ﬁ§i?éé¥§L §\§§Q§3X%XQZ°%80
mmol ¥, and 6Gweslrochlquiste Msdegteanesson’' s reagent was di ssol ved in 300g
hexanmet hyl phosporam de at 100[err] C and stirred under nitrogen at

100 er 1 T or Rlapa el g AR, PPk o8 MSLEL) 'SR 248057 ond the
(8.32 mmole) Ti(OPr}4 were dissolved in 17 ml of ethanol and
stirred for 10 minutes under nitrogen. Compound of step D,

15 1.75g (4.16 mmole), was added and the mixture was stirred
for 4 hours. Scdium borohydride, 240 mg (6.23 mmole) was
added and the reaction was stirred for 3 days. Ammonia, 5.8
ml 2N, was added to give a thick suspension. Methylene
chloride (40 ml) was added then 5.3g diatomaceous earth and

20 the mixture was stirred, and filtered through diatomaceous
earth. The filtrate was washed 2 times with brine then
dried. The organics were stripped and chromatographed,
eluting with methylene chloride/methanol/concentrated
ammonia 90:10:1. Fractions were bulked, stripped, dissolved

25 in methylene chloride/isopropyl ether. Hydrogen chloride
gas was bubbled in. Product was evaporate to dryness to
give 1.36g (63%) of a white foam.

FDMS -~ M+ 478;
Elemental Analysis for C3gHypNyO3-HC1-H0
30 Calculated: c, 67.58; H, 8.51; N, 5.25
Found: €, 67.21; H, 8.61; N, 5.06
NMR (CDC13), & 1.44 (t, 3H, J=4Hz), 1.49 {(m, 18H), 2.51 (s,
3H), 2.60 (4, 2H, J=4Hz), 2.88-3.23 (m, 4H), 3.99-4.14 (m,
2H), 4.43 (t, 2H, J=6Hz), 5.99 (s, 1H), 6.92 (d, 2H, J=7Hz),
35 7.4%9 (4, 2H, J=7Hz), 8.16 (s, 2H)



30 ether. The conbined organic |ayers were washed three tines W th

wat er, and the organic | ayer was stripped to give 91. 3g of crude
product W82 as triturated with 250 m net hyl ene chPOFP8¥/Y785%i ve
43.79g product. Hexane, 350 m, was added to the filtrate with stirring
to give a second crop of 26. 7g 35 progl_cé The filtrate was boiled down to
400 mM to give a third crop of 7.2¢§ product. The total yield was 77. 69
(93% WD 98/ 15274

PCT/ US97/ 17963 Example 38 -116- NMVR (CDOl 3),
[err] 1.44 (s, 18H), 333(d 3H, J=4Hz), 552(bs 7.60 (s, 2H)

C. Pr epar f t s b t vl hi gbenz

(3- ethoxyca?%o y1§2dgx€ ut o ?oﬁ ?§e§¥ H et q é?ggﬁﬁgﬂnggof Step B
42.0g (15&hmﬁﬂm@nom€thylpneuoxy)ehhﬁﬂé;heahyﬂeBhwmnmnhinﬂxﬂnxhxnmawmd
24.995(150 mol e) pot assi um i odide was stirred in 1.0 1
tetrahydrofuran under ;10 nitrogen, and refluxed for 4.5 hours. The
reactionAas PreRaBre#oRNaL 78-Rethrl or 3nds dddde®uind the m xture stirred

for 18 houwiysdrdie) pegaanegdewer e stripped, and the crude product was
di ssolved in chloroform washed once with water, and once with brine,
then chromat ographed, eluting with a 15 gradient of nethylene chloride to
met hyl ene thl orddet Abthuhol fbpdreny) deed cdenmaia, FEglO;30 0o 1)

mnuggs. gthe Pariigl | yﬁeu%@&sg Pseﬂu&gm& telp%@ole w%*yem?éﬂgg?& ed 0“ 600

m si |ca elutln eta exane to glve
product . W%etmhzdggﬁuran I\NRtbcgglzy:mpermpdprzsn(ttrom J&anHz;

1.45 (s, Hitds. 3. e (BeactioBHias3c88168, adl) 30% # @b Hduebrddiz), 5. 80
(s, 1H), atlon of,

;
2-(3, 5- d.m%%(&wlé hvam%ﬁgnw srirred on deda PHEHRSEFhth I azol e
The conpaewpafatShep £o2518 Qo(63.7 Thel e)ixtand WAs6b sgripped to a wet

15 solid and 500 ml of water was added. The mixture was
stirred, and filtered to give 88.5g (100%) product, which
contained approximately 30 mole % imidazole. The product
was used without further purification.

NMR (CDC13), & 1.44 (s, 18H), 2.98 (d, 3H, J=4Hz), 6.2 (bs,

20 iH), 7.58 (s, 2H)

B. Preparation of N-methyl-(3,5-di-t-butyl-4-
hydroxy) thiobenzamide

25 The compound of Step A 88.5g (ca. 300 mmole), and 60.6g
(150 mmole) Lawesson's reagent was dissolved in 300g
hexamethylphosporamide at 100°C and stirred under nitrogen
at 100°C for 1 hour. The mixture was cooled, water was
added, and the mixture was extracted twice with diethyl

30 ether. The combined organic layers were washed three times
with water, and the organic layer was stripped to give 91.3g
of crude product which was triturated with 250 ml methylene
chloride to give 43.7g product. Hexane, 350 ml, was added
to the filtrate with stirring to give a second crop of 26.7g

35 product. The filtrate was boiled down to 400 ml to give a
third crop of 7.2g product. The total yield was 77.6g (93%)




(255 mmol e) of ammoni um acetate was refluxed in 320 ml 30 glacial acetic
acid, with stirring, under nitrogen, for 3.25 hours. The reaction was
cool ed eyislogeesiyd acet ate and wat er wer e added. Layer spa®Us97aa963r at ed
and the aqueous | ayer was washed once with ethyl acetate. The conbi ned
organi c | ayers were washed once with water and 8 tinmes with saturated
35 sodi um bi carbonate solution to acht&¥eé-a final wash of pH 9. The
organi c |l ayer was stripped and the crude product WO 98/ 15274

PCT/ USST/ iR6%cncis) o 8 1.44 (s, 181, 3.33 (d, 3g. B 5.52 (b
chromat ogr a hed on %O lica, el &tl ng Wlt(h 10% et hy 2) (bs,

acet at e/ h&%ane téogl(% iﬁ 96g (579 product. FDIVIS M+ = 375,
NVR (CDO 3), [err] 1.29 (t, 3H J 4Hz) 1.48 (s, 18H), 3.87 (s, 5 2H),

4.21 (q, 2H, Jz4Hz 5 0 7 s,.. 2H)
E.  Preparatib ﬁeB%‘rﬁ%fL?n ggl 3y bt?tjy"lt i"‘#ﬁydr" Wtbﬂ Q@Azmc
hydr ox¢yet hyl ) t hcagol 3 -&8hoxycarbonylhe? -conpdiHpt ad i Sted) &st5ebg (13. 33

nmol e), was dissolved in 95 nl tet rahydrofuran with stirring, under
nitrogen. Solid lithiumalum num hydride, 760 ng (20 mol e), was

cautiously add®he FTREPEURAS OfuSHkSBUBbI4hg T‘H’es01'35‘““@13@()tur%’7 Vi 6409t ed

under ni tfm@@@@)f@thﬂtlhgubhlo\f@b@etd&c%ﬁ:ate ard 2 &3¢ ] O150@emEBef | ously
added foll owed b ydroxi de,

I d by 2.3 ni
Gt THROLRSPGUM He%ibeevac S dp dri0 and SRR e B Rasade F pped,
di ssdlovedniihrogen, etingl rafdtated fwashied droersy t THe Nedeyelr domlwasc aci d,

twi ce 20 by, i
L2 20 sBbABaPERer o] Sebehd i dhd Shd e RO il o for
(CDO [err]§, hpers] 1The eygangdigs wers (aripnedJ-=ang)thg ogude producpH,

% ?52)5 d5wt59b(i§ssé|ﬂ)~/ed6 87 chlorHdorn!, i dred dcLivith Water Pr&parati on of
i- u

t vl - 4- hydr oxyphenyl ) - 4- ( 2- . .
(4 For myl BREROKYFBr RLTEn Shgre CHEOTA Ooranhed SHubiAg B &2p E 4. 20g
(12. smobepdignt6gf( ivktdd13he mile)ide hyd metererad dehyde, and 3. 79g

(14.44 rmBl’fﬁ%ride/methanol/concentrated ammonia, 90:10:1 over 10
minutes. The partially purified product was then
chromatographed on 600 ml silica, eluting with 10% ethyl
acetate/hexane to give 28g (44%) product.

20 FDMS - M+ = 394
NMR (CDC13), & 1.25 (t, 3H, J=4Hz), 1.45 (s, 18H), 3.66 (s,
2H), 3.98 (s, 2H), 4.18 (g, 2H, J=4Hz), 5.80 (s, 1H), 7.83
(s, 2H)

25 D. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl}-4-
carbethoxymethylthiazole

The compound of Step C 25.1 g (63.7 mmole), and 19.6 g

(255 mmole)of ammonium acetate was refluxed in 320 ml

30 glacial acetic acid, with stirring, under nitrogen, for 3.25
hours. The reaction was cooled and ethyl acetate and water
were added. Layers were separated and the agueous layer was
washed once with ethyl acetate. The combined organic layers
were washed once with water and 8 times with saturated

35 sodium bicarbonate solution to achieve a f£inal wash of pH 9.
The organic layer was stripped and the crude product



tri phenyl phosphine were dissolved in 37 ml tetrahydrofuran W th
stirringwolgfgss4ni trogen. The solution was chilled to -10 C and a
solution of 2.27 ml (14.44 mmol e) di et hyl azodi car boxy| BEHUS/17%635 i .
tetrahydrofuran was 35 added over 10 m nutes, with stirring. The reaction
exotherned to -1 C. The bath was renovgd-and the reaction stirred under
nitrogen overni ght. The reaction was WO 98/ 15274

PCT/ US97/ stri pped,
di ssol vedé?l%%%rrgttﬁ%ra Dedh % i 9RO Mk RS |‘ﬁl‘tlﬁéng WtheéQ%r etiya

di et hoxycaFE&R¥ ’@Ziméiq/ve@swmelﬂf%qa@'d%) profificend the filtrate was
chr omat ograpised o1 4074 silica, eluting with a 15 then 20% et hyl
acet at e/ hﬁﬁﬁnEiCP%) pproprl ate fractions were bul ked and stripped to

gi ve 3.989 o&u@t Wisi-c 3 Haa o 2t ,vmlt-kﬁﬂjt(sf.urlmer pyr8fi ¢ation.
NVR ( CDCL3F) | er.2] umsz(m SLatiz) 3 S o 2Hy)=pe ?5451,(,§] e
J=4Hz), 5,47 (j,ﬁ 6.96 (s, 1H), 7.03 (d ) 73-7¢,
7.83 (d, é '} '9. 88 (s, 1H) 10 G Preparatlon of

2-(3,5-di-t-butyl - 4 hydr oxyphenyl ) - 4- ( 2-
(4- N-net hgl - N— @ygﬁgggltqggeto&ylzp_q%nqjx_;@ Etth)%)tézgl aﬁfq(l{ﬁr ) hydr ochl ori de

hydr at e ¥L -N- et hyl"am ne -4nd23. 33
m (11.26 mml B}’dfP(%PF)‘W WS igizeds ved in 20 M of et hanol with -
stirdiOng under ni trogen The m xture was stl rred for 10 m nutes. The

conpound of St added and the m xture was

stirred for ? ﬁou?g‘pogﬁgl %Gepo(‘} éhyodﬁ' de - 33 oy £)8. Masmml e), was

added andd%fﬁ%OlTeadt ion95 mlmgtxhhyrded:fﬁﬂfaﬁvﬂtdﬁ)é?tlﬁﬁlﬂ}_{l q’f 85 n 2N,

was added—li@rogengl vgoglﬁhh%h%%‘pg;%?on th 0\£ ‘hy ene chI oride
t

f Di at onaceous” ear rarlP & Heg mi3& ure was
st | rred zﬂ‘fﬁo ¢1 t e¥ag FﬁPE&gHSéVa?dn}adeou§'hemet wasTheic2b bbb iy e

wash28 tvmnetmtéhwélélﬁel%béa dnked a@qrtoggn orOn0RCS Ve STT pfﬁd and |
e rate

h Rlori & fe
ot o ShenEsd, FallRGCLblLy ol Tl ened B Godd Ry ool ra

met hy! endiydroxhder | flel1swpdopyl 2eshal. whHydrogernehl; ok x‘&%rﬁ.‘%ﬁs JHubbl ed
30 in arﬂ,tg@r 0 n rated and triturated Wt |soro I
I éﬁ gnyﬁ@? %ﬁg Ef?% E was stripped, dissolved in propy

ether to q:ve
acetate, washed once w1th 1 N hydrochloric acid, twice

20 with brine, and stripped to give 4.42g (99%) product which
was used without further purification.
FDMS - M+ = 333
NMR (CDC13), 8 1.48 (s, 18H), 3.02 (e, 2H, J=4Hz), 3.98 (t,
2H, J=4Hz), 5.50 (s, 1H), 6.87 (s, 1H), 7.73 (s, 2H)

25

F. Preparation of 2—(3,5~di—t—butyl—4—hydroxyphenyl)—4—(2-
(4-formylphenoxy)ethyl)thiazole

The compound of Step E 4.20g (12.6 mmole), 1.76g (14.44
30 mmole) 4-hydroxybenzaldehyde, and 3.79g (14.44 mmole)
triphenyl phosphine were dissolved in 37 ml tetrahydrofuran
with stirring, under nitrogen. The solution was chilled to
-10°C and a solution of 2.27 ml (14.44 mmole)
dlethylazodlcarboxylate in 12.5 ml. tetrahydrofuran was

35 added over 10 minutes, with stirring. The reaction

(]
exothermed to -1°C. The bath was removed and the reaction

stirred under nitrogen overnight. fThe reaction was



FDMS - M+ 480; El enrental Anal ysis for

Cerr]Herr]Nerr]O[err]S.HO-1.75 Herr]O0 Cal cul at ed: C
63. 48; wipoBid2fs N, 5.11; 35 Found: C, 63.55; H, 7.FEI/USY/179686

NVR (CDC13), [err] 1.46 (t, 3H, J=4Hz), 1.49 (m 18H), 2.62 (d, 2H,
J=4Hz), 2.89 (m 1H, J=4Hz), 3.15 (m 1H), 3.50 (bs, WO 98/ 15274
PCT/ US97/ 17963 -118- -119- 2H), 4.10 (m
2H), 4.41 (t, 2H, J=4Hz), 5.75 (s, 1H), 6.96 (d, 2H, J=7Hz), 7.12 (s,
1H), 7.56Gtdppd, FHAd)lved Ah (BethyleRdl) chldbride and placed in the

ExgrPlebﬁ%%e¢fﬁwdroxyﬁkIﬂﬂgxyciﬁp?ﬁy%p%%Fﬁgfnﬁkwas then filtered

et hyl am wdfeteng pienyi)ltxagrepery| floremat eghgdnedhbor #86 ml silica,
hydrate %ﬁut1nd“w1tﬁ”é¥¥§fgﬁéﬁ‘2@94e §¥Pr989559 /%egaﬁé 5- et - butyl -

hydr oxyphenyl ) oxazol e I rred u I on

tri pheny BERESRT IR § Exanfians ‘&%B%w%\lyfeﬁinaﬂét ﬁ?FéHEeé‘hF@r odere( 39489 was

?ddeﬁ brfxmzrxﬂ proddds Gaﬁ‘gichd MM €d g{vftﬁﬁﬁt' faﬁ@bléﬁr ghra(td.lctaltqw dded
ri phen 0S wa r i s adde

ot o OB e g S ESearb D 40 (¥, by 2 J74kgkaesals:

i m dazol @H, 1@ =Afiz)L5&ml e)s di BEDI véd96n(20 lmat hyl. 68 (dhl G, d&=(7EREIn )

over 15 m nutes; Tie repcdd opgwesy we Ir roomtenperature
for 1 hour and waiﬁa fﬁtep%d The fﬁ*%?atg égs§%va%§?ated to dryness,
tritbPated with nethylene chl oride/toluene, and filtered. This filtrate
was chrorgt ogriapdied-onisn o€ g€l , Slsaﬂgtabaéglhﬁxﬁi}arékgbhe@@ﬁt)ahe @r-adi ent

98 1 106 S LS REPNEL {258 Ty e B PR L1

J=6Hz, 2H), 1.MydwmcHBiyide hydFoMS 381 (M+). 30

15 N-methyl-N-ethylamine, 0.96 ml (11.26 mmole), and 3.33
ml (11.26 mmole) Ti{OPr)4 was dissolved in 20 ml of ethanol
with stirring under nitrogen. The mixture was stirred for
10 minutes. The compound of Step F, 2.46g (5.63 mmole) was
added and the mixture was stirred for 2.5 hours. Sodium

20 borohydride, 320 mg (8.44 mmole), was added and the reaction
was stirred for 3.5 days. Ammonia, 7.85 ml 2N, was added to
give a thick suspension then 55 ml of methylene chloride was
added. Diatomaceous earth, 7.2g, was added and the mixture
was stirred and filtered through diatomaceous earth. The

25 filtrate was washed twice with brine then dried and the
organics were stripped and chromatographed, eluting with
methylene chloride/methanol/concentrated ammonia 90:10:1.
Fractions were combined, stripped and dissolved in methylene
chloride/isopropyl ether. Hydrogen chloride gas was bubbled

30 in and the product was concentrated and triturated with
isopropyl ether to give 1.54g (54%) white foam.

FDMS -~ M+ 480;
Elemental Analysis for CpgHygN205S-HC1-1.75 H0
Calculated: C, 63.48; H, 8.17; N, 5.1%1;

35 Found: C, 63.55; H, 7.89; N, 4.86
NMR (CDC13), 8 1.46 (t, 3H, J=4Hz), 1.49 (m, 18H), 2.62 (d,
2H, J=4Hz), 2.89 (m, 1H, J=4Hz), 3.15 (m, 1H), 3.50 (bs,



B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
tri phenyl phosphoni um et hyl ) oxazol e brom de To i sol ution
of 4-( ZWWST%W )-2-(3,5-di-t- 35 butyl-4-hydr oxypheny??@&gi%e’gﬁ( 25. 4g,

66. 8ol e) in xyl enes (135m ) was added triphenyl phosphine (17.5g,
66. 8mml e) . The reaction was heatgdyto reflux for 22 hours, and the
WD 98/ 15274 PCT/ US97/ 17963

-120- xyl ene decanted fromthe precipitated product. The product

was trit@Bted 0 diBt ngll) et fhefl fFrt éHedV=4RF then 5 (S ilHiratbed it h
et hyl acefat empdrfihzered.1p gyelthe 7.50i nidgr meyi at=gHA0oSpPhayy uge sal t

2-(3,5-di%%-butyl-4- 5 hydroxyphenyl)-4-(2-triphenyl phosphoni um

et hyl ) oxd ﬁe brom de (30.7g, 72%: 1H NWVR (CDCl 3) [err] 8.2 (bs,
1H, 7.8 (m 17H), 5.5 (bs, 1H), 4.2 (bs, 2H), 3.1 (bs, 2H), 1.5 (s,
18H) ; FDM5 562 (M Br+). 10 ekamp1Br gRar ation of

E-2-(§,5-di-t-buty|-4-hydroxypheny|)-4-
(3-(4-fornyl phenyl) - 2-propenyl ) oxazol e di ethyl acetal To a
stirred solgt20om 05-di{8-bubiyit4abtiirokyphenyl) -4- (3- (4~N-methyl-N-

a5 ool 6) Sy Lo TnOReRY HRERE30 A PERRe L oRAFAL L SRR

nono- di et hyl acetal (8.68n, 43. Bmdtatye This m xture was cooled to
-10[ EPr] C and a 1M sol ution of sodi um hexanet hyl di sil azane in
tetrahydrofuran 20 (87.5m , 87.5mmvle) was added dropwi se over 8 m nutes

mai nt ai nilkg a Peaparatipe of Hed3-bhamosthyihe 2ddotivH-t-butasl stirred at

Oferr]C for 3 hpyatsxygHengheexwzbhewater, and diluted with ethyl
acetate and water. )'I%e pH was adj usted to 8.5 with 1IN hydrochloric

acid. The organic layer was 25 extracted with brine, dried over sodium
sul fate, evaporatadstirrtd doyonessn aifd telipbratdghasdd ron 3110w gel using

oo S EE R SGRERE O SN COAS ! IPacifnd Mcmind! o1
(3- (4-forhyl phehy| }18mppdpeny| Posardile agicamtyy lofageiddt ignaly, 30 129%:
triphenylphosphine was added to clear the solution. To this
was added a mixture of the compound of Example 1C (25.0gq,
78.9mmole) and imidazole (10.7g, 158mmole) dissolved in
20 methylene chloride (315ml) over 15 minutes. The reaction was
allowed to stir at room temperature for 1 hour and was
filtered. The filtrate was evaporated to dryness,
triturated with methylene chloride/toluene, and filtered.
This filtrate was chromatographed on silica gel using a
25 hexane-ethyl acetate gradient to give the subtitled product
(25.4g, 85%):
1H NMR (CDC13) &6 7.85 (s, 2H), 7.5 (s, 1H), 5.5 (s, 1H),
3.65 (t, J=6Hz, 2H), 3.15 (t, J=6Hz, 2H), 1.5 (s, 18H);
FDMS 381 (M+).
30
- B. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-
triphenylphosphonium ethyl)oxazole bromide_

To a stirred solution of 4-(2-bromoethyl)-2-(3,5-di-t-

35 butyl-4-hydroxyphenyl)oxazole (25.4g, 66.8mmole) in xylenes
(135ml) was added triphenylphosphine (17.5g, 66.8mmole).
The reaction was heated to reflux for 22 hours, and the



1H NVR (CDCl[err]) 7.85 (s, 2H), 7.4 (m 5H), 6.55 (d, J=16Hz, 1H), 6.4

(dt, J=16Hz, 7Hz, 1H), 5.5 (s, 1H), 5.45 (s, 1H), 3.5-3.6 (m 6H), 1.5
(s, 18Hvoosns8fya(t, J=6Hz, 6H); FDMS 491 (Mm+). 35 POT/USOPregBar at i on

of Z-2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-

(3-(4-fornyl phenyl)-2-propenyl )oxazol e di ethyl acetal WO 98/ 15274

PCT/ US97/ 17963 -120- -121- | npur e

fractions fromthe above chromat ography were rechr omat ogr aphed on

silica gelylusidFacdiexeder thirt tiyé ephecipitageadpentute .gi Thet oathi tled

prOdUCt (v\tass(sgdrl?tgﬁilﬁt?edilH N%ﬁ é&ﬁég’ﬁ%) % gg %85 Z%fl-éheﬁ‘b 5. Qngdt

J 11Hz kﬁdzt,uﬁa-ﬂ)ed amcrqsetm ageBaGe 7afdh fbHyerédStpsgive theH), 1.25 (t,

J=6Hz, 6H) : ’ c
= 5. (35(51 T ty 4%}?(1?%{26 e §1t2 (3,5-di-t-butyl-4
(3- (451 ormiATRIEAAgNYL bW%Dé%V¢56&%§%Y%Phosph0nlum ethya ) orazed@ sol uti on of

th oot %%6hfh%f(?mt%§f4729 : I 1) |l e 15 di eth I
ydr oxyp eny r pheny propen Xagzo I et aceta
(2. 53g, %éD?#bi‘% Q‘E%rg’?’smﬁ 8O, WLl qusd5 1N\PRydit hI oric
acid (SLﬁ)z tm@n zioncenht I atlesl, 2H)hyﬁr5cmborlsHacld (5.1 m). The reaction

was aIIoviﬁﬂI wt 8 hours, then basidified with saturated sodi um
bi car bonat'e. ?%e or é%%%ﬁlayer was extracted with brine, 20 dried over

sodlmﬁysulfate, evaporated to dryness, and chronatographed on silica

?il 1381 ng:5.(% he.@ﬂ@ék@ar@ﬁbaﬂl élfleﬁateé3gg Giaélisﬁt §04ghy,a dwgdgﬁtz
. 19¢, ;

2., 75 (3, JL%F&‘}- gt Saey b) “3PprOBeaY hprakpl by ylzgceﬁ%dl

(d, J=5Hz, 1. 5 (s 18FD FDNB 417 (M). F. Preparatlon of

iR T —
hydroxyphenyl)— -(2~- trlphenylphosphonlum ethyl)oxazole
bromide (28.1lg, 43.8mmole} in tetrahydrofuran (220 ml) was
added terepthaldehyde mono-diethylacetal (8.68ml,
43 .8mmole). This mixture was cooled to -10°C and a 1M
solution of sodium hexamethyldisilazane in tetrahydrofuran
20 (87.5m1, 87.5mmole) was added dropwise over 8 minutes
maintaining a temperature of less than 4°C. The reaction
was stirred at 0°C for 3 hours, quenched with water, and
diluted with ethyl acetate and water. The pH was adjusted
to 8.5 with 1IN hydrochloric acid. The organic layer was
25 extracted with brine, dried over sodium sulfate, evaporated
to dryness, and chromatographed on silica gel using a
hexane/acetone gradient to give the trans isomer of the
oclefin intermediate E-2-(3,5-di-t-butyl-4-hydroxyphenyl)}-4-
(3-(4-formylphenyl)-2-propenyl)oxazole diethyl acetal (2.6g,
30 12%):
1H NMR (CDCl3) 7.85 (s, 2H), 7.4 {(m, S5H), 6.55 (d, J=16Hz,
1H), 6.4 (dt, J=16Hz, 7Hz, 1H), 5.5 (s, 1H), 5.45 (s, 1H),
3.5-3.6 (m, 6H), 1.5 (s, 18H), 1.25 (t, J=6Hz, 6H);
FDMS 491 (M+).
35
D. Preparation of Z-2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-
(3-(4-formylphenyl) -2-propenyl)oxazole diethyl acetal



30 propenyl ) oxazol e hydrochl ori de To a stirred solution

of et hyl ne hydrochl ori de (0.54g, 5.7mmole) i (5.8m)
was add %’Wléww am ne (0.79M, 5.7mmle), titanium it;\ce'tﬁ-pg’?’sﬂg![’)srz'opox| de
(1.68m, 35 5.7mmole), and finally the E-2-(3,5-di-t-butyl-
hydroxyphenyl)-4-(3-(4-forny|phenyl)-quﬁppenyl)oxazole (1.199,
2.85mmole) in ethanol (7.1m ). The reaction was WO 98/ 15274

PCT/ US97/ 17963 -122- stirred for 4.5
hours, then sodi um borohydride (0. 16g, 4.28mmol e) was added. After 20

hours at room t@m&%tﬁﬂ@ctmns t fieomebliei ahovas Chsarad oome@ED e rEN
ammoni um Bydiadde Snchphed dbh Us £01 WAt aemea.huhgna ﬁ@k@&ﬂed@aem@ﬂat&{éﬁ e was

filtered 5 though di'at opaceous earth and fritrate was extracte
with bringrafHeny d'é?]l%lY%y%tPem%‘ébEI%FéﬂdopéPdk‘SHl drh-89: d&)f:ate, evaporat ed
to drysess,H aMk Cmm:maa poT apheds pn2H) , $i hbcadgelr=8sizng 2aamet7hy11 ens,

chl ori de- hanpl, g fre ase . The free
base (0.7g§b' QP ?%% Ma%thséoﬁvezg ﬁyrene dhlo Eﬁ 7m ),
treated wid=ilIHalr o'demzchllrbh de.gass, aaﬂ)evapér-ét éd (mo @Hie 1 5 desi red

duct 13 7.9 2H), 7.55 (d, J=9Hz,
gh? ug 5(%' % ﬁ&?@ e {ﬂéh%mpgﬁfDC ) [egr% (d, Sslarg? 1H), 6?45 (dt,
15 J=16Hz, 7Hz, Mﬂ 565(5 1H), 4.15 Un 2H), 3.6 (d, J=7Hz, 2H) ,

3.2 (m 1"15.: 2. @réﬂ&réﬂon%§5E€21r(3 75Hai -8Hbut {15 4Ry droxydptdny 1) -4 -FDVB
460 (M- HCL) ;

nt a n
C[err]H[err]Clhﬁ%rF%CfE iRﬁé ir ?oprﬁﬁenyl’oﬂéﬁqﬁﬁ ated: 68.75; H, 8.46;
N, 5.34. Found: c, 69 06: H, 8.30; N, 5.49.

Exanpl e 40 20 alset £§3§ Q£1Bt9 &ybf4tF¥dﬁp2MR%e@ﬂ&l‘%iﬁﬁ&fﬁjiﬁEthyl
et hyl am nonet hy phen } propen oxazo roch
nnnohydraﬂ@ydroxypheny ) -4-(3-(4- ormylphenyl)— -propenyl)oxazole
15 diethyl acetal (2.53g, 5.14mmole) in diethyl ether (51ml)
was added 1N hydrochloric acid (51ml), then concentrated
hydrochloric acid (5.1 ml). The reaction was allowed to
stir 18 hours, then basidified with saturated sodium
bicarbonate. The organic layer was extracted with brine,
20 dried over sodium sulfate, evaporated to dryness, and
chromatographed on silica gel using a hexane- ethyl acetate
gradient to give the desired product (1.19g, 55%):
1H NMR (CDC13) 9.95 (s, 1H), 7.9 (s, 2H), 7.85 (d, J=8Hz,
2H), 7.5 (4, J=8Hz, 2H), 7.45 (s, 1lH), 6.6 (m, 2H), 5.5 (s,
25 1H), 3.6 (4, J=5Hz, 2H), 1.5 (s, 18H);
FDMS 417 (M+).

F. Preparation of E-2-(3,5-di-t-butyl-4-hydroxyphenyl) -4-
(3-(4-N-methyl-N-ethylaminomethyl-phenyl}-2-
30 propenyl)oxazole hydrochloride

To a stirred solution of ethylmethylamine hydrochloride
(0.54g, 5.7mmole) in ethanol (5.8ml) was added triethylamine
(0.79m1, 5.7mmole), titanium tetraisopropoxide (1.68ml,
35 5.7mmole), and finally the E-2-(3,5-di-t-butyl-4-
hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole
(1.19g, 2.85mmole) in ethanol (7.1ml). The reaction was



A Preparation of Z-2-(3,5-di-t-butyl-4-hydroxyphenyl)-4- 30

(3-(4-fornyl phenyl)-2-propenyl ) oxazol e To a stirred solution of
t he corwousrgs2gd Exanpl e 39D (1.59g, 3.23mmmol e) in dip€riso7/aT962r (32mM)
was added 1N hydrochl oric acid (32m ), then concentrated hydrochloric
35 acid (3.2 m). The reaction was allowed to stir 30 m nutes, t hen
basidified with saturated sodi um bi catBénate. The organic | ayer was
extracted with brine, dried over sodium WD 98/ 15274

PCT/ US97kt19@2Ad for 4.5 hours, then sodium borohydﬁﬁde (0. 15glfate

ted s
ﬁ\éigg;ae?hﬁ%&“@;i@f?&&r gﬁerﬁ]r??égl vea%)(ﬂe}gogps d%%l Jgflnc %& ?Fggluﬁg(jduct
(1.15g, 8&b%) reactipn MR ECDAR) C® @l 13y amnonidnr Brérexide) and 85 (s,

5 2H), &4 5.116;@(1 %18;'?‘? 1m le11e45:l'(lsorﬂd'az 6rt§<;5 rﬁijxtdrlal s %'ﬁltered 6.1
(dt, J 11Hz Ig) tg% J=7 2H) , (s, 18H);
EDVS 17tpﬁpph dlﬁG q@ceoqg%ﬁﬁﬁ Iqﬂp(ﬁhe flltrate was extracted

Z- 2- ( 3, Swdictf Yaumd - 4-'Iméird)>ga?h&ﬂy.\la)yéhf was dried over sodium

| h h |
o oehy Bradad) SRIHBARAEIMARIEI 353 cnromaragPRBRERY Lhoxazol ©

hydr ochl sdildeal §rel( QisAgty 8 nl&itrhnﬂle;)e | shehbdetm¢dhdnd] wasdaéde-d to

triethyl | tddani u r I de (2.42m ,
L 18rm%| gmangﬂef ij#a%c?yt fﬁég 668N UMne £LELTBLSRPTBPONLDE (

(3, 5LQi - - B&ﬂrwd@)hytﬁr%ﬂﬂp%fé?ﬁn&)d Ars-pethplepe ppakgride. (17ml),

p [ ope n)é I ]};%&wde r:\(l]tﬁ Jlﬁﬁdhr‘b@&mm{lﬂﬂridle ﬁ@&d@ngénﬁ 1@0%%0;§B@d§@g4@&&|@t l) on was
stirre or .3.5. hour oroyrle .23g, 6. 1l4mmmol e) was
added. APESATES W&ﬂcid%tt &30%0 Lg%%n@er ature, the reaction was poured into
30m 2N amnﬁCDCliﬂyc& Fxiddel san®@Eh | Uk 55 wid h Jeelhy ) e2B) ch? obi dé, The

m Xture f}i)l tef %]t(g)uglm)dl affograggo%_ggﬁ%h fﬁg t@e4g| I(&q__ate was 25
extract eg br| ne. ani c ef Wwas dried ovef I um suI f at e,
evapb? at e"d=3{5(¥7dr yitss 1Hnd T offit obff aphtdlS (mon2Ej ¢ éaGgéFirugr*

met hyl enemh)l orixem vetdana , gragj emt), 2.65 (d, J=5Hz, 3H), 1.5 (m,

21H) ;
FDMS 460 (M+-HC1l);
Elemental Analysis for C3gHg1C1lN305-1.5H30:
20 Calculated: 68.75; H, 8.46; N, 5.34.
Found: C, 68.06; H, 8.30; N, 5.49.

Example 40

25 Z-2-(3,5-di-t-butyl-4-hydroxyphenyl}-4-(3-(4-N-methyl-N-
ethylaminomethylphenyl) ~2-propenyl)oxazole hydrochloride
monchydrate

A, Preparation of Z-2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-
30 (3-{4-formylphenyl) -2-propenyl)oxazole

To a stirred solution of the compound of Example 39D
(1.59g, 3.23mmole) in diethyl ether (32ml) was added 1N
hydrochloric acid (32ml), then concentrated hydrochloric
35  acid (3.2 ml). The reaction was allowed to stir 30 minutes,
then basidified with saturated sodium bicarbonate. The
organic layer was extracted with brine, dried over sodium



to give the free base (1.63g, 86% . The free base (1.3g, 2.82mol e) was
di ssolved in nethylene chloride (28m), 30 treated with h drqun chl ori de

gas, an¥B45tMated to give desi red product (1.40g, 1 179631 1 NVR
(Ci3) [err] 8.05 (s, 2H, 7.6 (d. J=oH: 7.5 (s. 1H), 7.35 (d,
J=9Hz, 2H), 6.65 (d, J=11Hz, 1H), 51%0 J=llHz, 7Hz, 1H), 5.8 (s,
1H), 4.15 (m 2H) 375(d J=7Hz, %38 3.2 (m 1H), 2.95 (m 1H), 2.7

(d, J=5Hz, 3 g 21H) ; DMS 460 (NH HA ) ; WO
98/15274sulf te, "evaporated to dryness, and c qﬂ@ﬁQﬁ%ﬁ%@?@%&ﬂl

-124- siH eaege il udhagyai rekaneCeehyl Haeetb€ENradi@dres rdo Hye¥é | €he

gile(f“ atecge'sfzgec?%ui;ki@léé?p%'odécﬁ‘l'(l.é; 83%52“”0' C 70.08; H 8.10; N,

2- (3, 5- dilH -¥pR y(CRChF r dRyPhéay| L1HA- ( 3- (94 (R, met=9Hz,N2H) , 7.85 (s,
et hyl gmi rmethv'@hgay bg?ﬁegl bﬁ%aze' ashx@r oghorigdghydf atfg1dPd 15y, To a

stirred solution o

hydr oxypheny! §9%. (3= 4HR. r’rg{dﬁyl N-)et ﬁyl5arﬁsnor3|=é‘t hy Bpeény(d.- 2I=7Hz, 2H),
propenyl )pxsizps e {8HP9, 2. 6mmole) in toluene (26m) was added 5%
pal | adi u d‘ﬁ)z M?g 12g). The suspension was subjected to 1

at nospher qﬂ% r 5 hours and filtered. 15 The filtrate was
evaporated to dryness and chronatographed on silica gel using a

met hyl,ene; chl o 0 adi_ent t.h e, base
(0. 80 "By reBpPEETRA br0uad A5 sa e pe A B
nethylene chloﬁ$dé4 -N-mepbyilyN-g éaﬂé@hmqm¢thdma§§mmﬂﬂ1%1de gas,

evapor at ed, angrggenyuubuaabgg wya&o@hﬂgggkgpyl ether to give desired

pr oduct (1.0 889 : H NVR (CDC13) [err] 7.9 (s, 2H), 7.5 (d,
J=9Hz, 2H), 7.4 (s 1H), 7.3 (d, J=9Hz, 2H), 6.65 (d, J=Il1Hz, 1H), 5.6
(s, 1H, Pola( BriZbed Solutdpnluf,elhgumnthyﬁamihé’Kydrdeﬁ}ﬁriaéﬂ, 25

2.65,6m §§Q78&;0§.&§hmgwéq 1n5e£%5n%&Hhﬁ.lml) was added

triethylamine (1.14ml, 8.l8mmole), titanium
tetraisopropoxide (2.42ml, 8.18mmole), and finally the Z-2-
(3,5-di-t-butyl-4-hydroxyphenyl) -4 (3-{4-formylphenyl}-2-
propenyl)oxazole (1.71g, 4.0%mmole) in ethanol (10ml). The
20 reaction was stirred for 3.5 hours, then sodium borohydride
({0.23g, 6.1ldmmole}) was added. After 18 hours at room
temperature, the reaction was poured into 30ml 2N ammonium
hydroxide and diluted with methylene chloride. The mixture
was filtered though diatomaceous earth and the filtrate was
25 extracted with brine. The organic layer was dried over
sodium sulfate, evaporated to dryness, and chromatographed
on silica gel using a methylene chloride- methanol gradient
to give the free base (1.63g, 86%). The free base (1.3g,
2.82mmole) was dissolved in methylene chloride (28ml),
30 treated with hydrogen chloride gas, and evaporated to give
desired product (1.40g, 100%):
1H NMR (CDC13) & 8.05 (s, 2H), 7.6 {d, J=9Hz, 2H), 7.5 (s,
1H), 7.35 (4, J=9Hz, 2H), 6.65 (d, J=11Hz, 1H), 6.05 (dt,
J=11Hz, 7Hz, 1H), 5.8 (s, 1H), 4.15 (m, 2H), 3.75 (d, J=7Hz,
35 2H), 3.2 (m, 1H), 2.95 (m, 1H), 2.7 (4, J=5Hz, 3H), 1.5 {(m,
21H) ;
FDMS 460 (M+-HCl);




FDVS 462 ( M+ HC1); El emental Anal ysis for

Cerr]Herr]ONerr]derr].1.5Herr]C Cal cul ated: 68.48; H,
8.81; Nwd»oshs274 Found: C, 68.40; H, 8.63; N, 5. 2tT/B88717963
Exanpl e 42 2-(3,5-di-tert-butyl -4-hydroxyphenyl))-4-((4-N nethyl - N
et hyl am nonet hyl ) phenoxymnet hyl ) oxazol e

hydr ochl ori de 35 A N- car bo( 3, 5-H24+ - but yl - 4- hydr oxy) phenyl - DL- seri ne
et hyl ester. WO 98/ 15274

PCT/ US97/H7&Réntal Analysis for C3pHg1ClN305 H,0: - 125- To a
suspensi on of benzoic acid in tetrahydrofuran (165m ) was added in

portions over @bouhphade p8rPBOd, Hi, 8-41; N, Saddonyl di i m dazol e. The

resul ting gol des@hdtion wasosh atiwred;atn,22  gir]C for twenty nminutes then
added dropwi se to t he sol ution described bel ow. To a
suspensi on of DL-serine nmethyl ester in tetrahydrofuran (115m ) was
added>sdi i sopropyl ethyl am ne Ekalpdwed 1by di net hyl formam de (70m ).
The resulting 10 colorless solution was stirred at 22[err] C for one hour
t hen the activated benzoic acid derivative (described above) was

added. The rea¢?i ondihat-buryled-hydzopapiiedyilor 45 Gayt therethy 1-N-

concentra 11 e Ry B heH Y 1 ' | ; cetate
(250m ) 5 R IBGHR (1 1) FRGePL Ldlé?@?o%eﬂ%ﬁﬁg&:’%gfh‘iﬁyg&%hf Sric

acid, and one tinme with brine. The organi cs were dried over sodium
chl onigde, war ned @nsaigtednsoluthahhoff id-Lered shati-wnshdgie-44ltrate was
concentrated i n vacugQ t il. . Th i | t hen treated wt 1
noxane: oy -aRepaeayaf 6 da Rl prr bR R R A o bty D) 22
appr oxi mapebyeagdihbxakehesddi.2at ed.. Srimed aii xirurte wene o el ) waso

-20[ err] G,586qa88" 8Xh MBkeLk SnNeHEBIESY g I He/ Sfpensi @My i on.
Crystals were col |l ected bg filtration, washe W th f%@bhexane:ethyl
acet at e t 187 eeFE45013gabPogREere Y Arogety fstumd ROt 134 it bt Gerd -
concarst r afrd Fhlvaade wasaevabbraZzd Hie diynesss drdadtecbmd i dgdaghed

hexane: et Syl 8ceLal 6ehNEing SHRLEFIhS L SRS Y G Q5P QUAPLY, © uti g
to give the saturated free base (0.99g, 82%). The free base
(1.05g, 2.27mmole) was dissolved in methylene chloride
(23ml}, treated with hydrogen chloride gas, evaporated, and

20 triturated with diisopropyl ether to give desired product
(1.00g, 88%):
1H NMR (CDC13) & 7.9 (s, 2H), 7.5 (d, J=9Hz, 2H), 7.4 (s,
1H), 7.3 {4, J=9%Hz, 2H), 6.65 (4, J=11Hz, 1H), 5.6 (s, 1H},
4.1 (m, 2H), 3.1 (m, 1H), 2.9 (m, 1H), 2.7 (t, J=T7Hz, 2H),
25 2.65 (m, 5H), 2.05 (m, 2H), 1.5 {(m, 21H);
FDMS 462 (M+-HCl);
Elemental Analysis for C3gH43C1N203-1.5H50:
Calculated: 68.48; H, 8.81; N, 5.32.
Found: C, 68.40; H, 8.63; N, 5.22.

30
Example 42
2-(3,5~-di-tert-butyl-4-hydroxyphenyl))-4-{{(4-N-methyl-N-
ethylaminomethyl)phenoxymethyl)oxazole
hydrochloride
35

A, N-carbo (3,5-di-t-butyl-4-hydroxy)phenyl-DL~-serine
methyl ester.



hexane: et hyl acetate over a thirty-m nute period. Desired fractions

cont ai nl‘p‘g {’}1573 conpound were conbi ned and concentrated in _vacuo to an
oil. The conmpound was 30 recrystallized fromdiet hﬁcré't’q?é%"?“hexane
to afford 11. 32g of the title conmpound. A total of 60.45g (56% of the
title conpound was i sol at ed. r’r‘gI [err]C) : 108-109 Mass
Spectrum (FDM5) : mz 351 (M. 35 1H (CdCL3) : [err] 7.65 (s, 2H),
6.99 (d, J=6.2Hz, 1H), 5.60 (s, 1H), 4.85 (dt, J=3.6Hz, 1H), 4.06 (bs,
2H), 3.83 (s, 3H), 1.45 (s, 18H). WO 98/ 15274

PCT/ US97/ 17963To a suspension of benzoic acid in-#@6rahydroELegant al

Qnagyglgs f(ggsghe;rg,élg[ Paéfd]e'éq gxsrﬂfd:t:l_?n% \éezcﬁ?%gttﬁfgu%e %erloé l!l_.| 1832
4- ((RS)caFE6H€PM65?9L)mE~d@3°9-9d| - {Tha Imﬁl&ﬂltmg gold solution was

N Car o3 B Bt oo, Tox tuency min\heh S adla Mrppise, ko
(0. 17nol etg§85§§§ \F/?ddfﬁc |lme(r5}g§tﬁlé""’('0 18nol e, 12.53g) in acetonitrite
(890m ) at 22[ @or RCsuspenad oaddsd DI- gHieined phaspii n@st{erggole 48. 289)

o v by o B g Qa1 alTer i 2 o

hours, the reac Was concen rate
cryst al | i helhavedi By, dimethydt Hormean de e@tCmdL)\M t hri® resbytiaget at e: hexane

(100mig) , &B?Briaegegohﬁtl%Q[%%El@txi?&h at 2 eé?ége?e CO%%eCtEgﬁsy

filtration and di scarded trate was su %uﬁr Sfa
chr omat og*&phyated b@l“&ﬂlﬁ:g a‘\f\illdh dz?rg-r‘@d?llém Qﬁeszcsrxh)edloabevew was

acet at e: hedasa. Th@VQrea%tS.meTw&lst & digdetl 2 FrA0dd Ofsy CONGR, Qi phehie title

20 conpo oel ut| n rrpurlty re resub ected to atory
chr omat ogcgap Bh FSF%nd o%%’gfhyl OJaJCéY%ﬁ et hexbad ‘G%/E‘f'l 30

m nut es. Fthzﬁl@ngte@etaﬁﬁﬁng)th@d waShdd(wxnﬂﬁnhﬁmbvwim2§owbtneﬂ i1
Concanty g iy o Aot G R W el S
[err]H NI\W?@BEEFeWPFF drpggiz PversE Qesurpighloy: i gwarmagd angd gddam
bath, filtered hot, and the filtrate was concentrated in
vacuo to an oil. The o0il was then treated with 1:1
hexane:ethyl acetate, reduced in volume on a steam bath to
20 approximately 250ml then sonicated. The mixture was cooled
to -20°C for approximately 2 hours resulting in crystal
formation. Crystals were collected by filtration, washed
with 70% hexane:ethyl acetate to afford 49.13g of the title
compound. The filtrate was concentrated in vacuo to an oil.
25 The oil was treated with 1:1 hexane:ethyl acetate then
subjected to prepatory chromatography eluting with 50 to 70%
hexane:ethyl acetate over a thirty-minute period. Desired
fractions containing title compound were combined and
concentrated in vacuo to an oil. The title compound was
30 recrystallized from diethyl ether : hexane to afford 11.32g
of the title compound. A total of 60.45g (56%) of the title
compound was isolated.
mp (°C) : 108-109
Mass Spectrum (FDMS) : m/z 351 (M).
35 1H NMR (CACL3) : 8 7.65 (s, 2H), 6.99 (d, J=6.2Hz, 1H},
5.60 (s, 1H), 4.85 (dt, J=3.6Hz, 1H), 4.06 (bs, 2H), 3.83
(s, 3H), 1.45 (s, 18H).



J=7.6, 10.4 Hz, 1H), 4.73 (dd, J=7.6, 8.6 Hz, 1H), 4.53 (dd, J=8. 6,
10.4 Hz, 1H), 3.80 (s, 3H), 1.45 (s, 18H) 30 Elenental analysis for

d err] HyvergspisitFser r ] : Cal cul at ed: C, 68.44; H rpGrusy7/1w634. 20
Found: C, 68.33; H 8.10; N, 4.34 C.

4- (car bonet hoxy) -2-(3,5-di-tert-butyl -4-hydroxyphenyl) 35 oxazol e
WD 98115274 ~126~ PCT/ US97/ 17963

-127- A sol ution of ((RS)-4-carbomethyoxy)-2-(3,5-di-tert-
butyl - 4- lyTemecypeht xha )y 2i oxasel CpgHEgNGGnDl €, 220. 15g) in acet one
(1.6L) was treated with _activated manganese oxi de (6.60nol e, 574.09).

The suspensi orC34Suiarefed Gt 93 &AF B/f 8331 .5 3hAfs then heated at

45[err] C for omeuh@ur.chi asopaceayss.42;eqrtha @250mM ) was added to the
reaction, then the suspension was filtered through a pad of silica

(2.5cm X 14. 5c di at pnaceoys ,earth.(250 The insol ubl es were

ri nse vm'%h méggbﬁarﬁﬂ{“#gﬁﬁy r’gddgt' 5@5&%@&‘3%‘%’&@5?% filtrate by 10
thin layer chrioydtogypbbyylThe2fpikbareaflénsas concentrated in vacuo to
afford 303.5g of a black solid. The material was treated with diethyl

et her (500m ), and placed on a steam bath until the solid dissolved,
t hen hexane waiC 2 SHEREHEZSONPY. NTRarbe! (3t iSodliwds hoivled down unti |

crystal s e-pLXx e [r T i
y ﬁ%afWgefﬁb pi, Eék@n@aﬁxe%?gll2félstt%122([oe Tiko1 £ Y54 28 Bg Yeifa

col | ect ed. exane: di et ether to

ion_and washed_w hyl
S0t oaiRbankolha b IPBOTEnmotnd *Ehatn SRERE S te (34 (5E SAeS
mat eri al was sd@géctedphenglibhbsphiner dor. W Stmallld,z attd By Jast slesawedelsh above
to afford g itlhe und. j\tio ptl.e. d= was
i sol at ed Cg@bﬁg tﬁ%%flg%fcéggg%n}éf%ﬁ%%t’i g%s%gg’yher}‘fa’%‘i% SRR
36.94g. hours, thperpprtianevhpofeRisentmpdiedl |41y sidoe W & oframt thaked

in vacuo ¢6neashbi driBen1neseymhakhiizad asrdesGdigd ahoyacrdntad affond
conce J ted in vacuo to

43. 4 of the.title conmpound. The filtrate was

a solqi%d. %@%o??ﬁtﬁé?qg%afl@d(lgon\?oi)t'ht WHEL i DrT henT® vi ded
into two insslubbheh Wekre collestedbjogctfad thratioeparad alys cdudedt ogriaghy
eluting w %: I etate:_hexane o 0-Jm e period. 30
Fracti on\é\%%gtf’l?%}:%i ‘(ﬁ'ggt %gg%lgfgpédcg%p Eﬁ%’aﬁa &t é:\(gg{ol%%%gﬂM’npuri ty were
conbi ned ahdtsnaceathatedradieatuott @Safticorkd % ethyl acetate:hexane

over a 30-minute period. Fractions containing the title
20 compound plus a coeluting impurity were resubjected to
prepatory chromatography, eluting with 15 to 35% ethyl
acetate:hexane over 30 minutes. Fractions containing the
title compound were combined, concentrated in vacuo to
afford 55.75g (939%) of an oil that slowly crystallizes.
25 mp (°C): 102-104
Mas Spectrum (FDMS):m/z 333 (M)
lg NMR (CDC13): & 7.80 (s, 2H), 5.59 (s, 1H), 4.91 (4d,
J=7.6, 10.4 Hz, 1H), 4.73 (44, J=7.6, 8.6 Hz, 1H), 4.53 (d4dd,
J=8.6, 10.4 Hz, 1H), 3.80 (s, 3H), 1.45 (s, 18H)
30 Elemental analysis for C19H27NO4:
Calculated: C, 68.44; H, 8.16; N, 4.20
Found: C, 68.33; H, 8.10; N, 4.34

C. 4- (carbomethoxy)-2-(3,5-di~tert-butyl-4-hydroxyphenyl)}
35 oxazole



bl ack solid. This solid was recrystallized as descri bed above to afford
20.74g of a yellow green solid. The solid was then triterated in

boi | i ngWO %/¥2Hy| acetate: hexane 35 (200m ), filtered hoPCEU§IUBEAEd with
1: 4 ethyl acet ate: hexane to afford 17.99g of the title conpound.

Addi tional title conpound was recryst aI I | zed fromthe WO 98/ 15274
PCT/ US97/ 17963 -128- filtrate to
afford 0.65g. A total of 148.04g (68% of the title conpound was

i sol at ed. Apseflatipg) of 1(6(325) -4 b prtthy oy [ FOMVE) , S-dLzt83L-(M). 5

H N T¢H1 1
ge;l] s %M[—ﬁ&(ﬁ]rbw{tﬂﬂl )3 &B—edn%]ztéail_&%%a (gs?éﬁolgH) 228-.98g6S4inlH) .

Cerr]H e?FFN@@r (- 6L) was treqted sildd activaped gganganesgooxfdes. 23,
Fgu?ﬂi (6. 60m61e695ﬂ% g@g 7'mﬁe{?u§béH51dﬁ)was Skirred at 22°C for

- i-te u
hydro% ﬁgg) ;:% )rgxéé‘(ﬁ Heared 'at if}/,&: =% BIEnQWF ot | Bhakpmaceous
4- (car boneahrbhy)(ZziJ(tﬂ)Sws aBled gra -tthe ytedc thicn oxypéenyhe) s@sprasdiba

0. 39nol 2 131 4f I ask
\(Nas trgatee " hﬂ%ed t}Lancﬁq-f f;f'lfiyé{i Q%Prﬁg%{ @ i‘gﬂ 2 ?4”%?{(}% %grohszrl de
(0. 58nl esilwpsigg)eqmis )u1 | yT}b@/én%P%‘Gb%ﬁ?ﬁuW@re ripgefowWitburing

this addi hbe@onteh@nrtqactnd)rpx\mwabae@ Mbddrddy 2R tBE batbrheemintain
terrperatur .bet ween 1 and 24[err Oe\b]g t he borohgdrl de_addi ti an was
act%‘?n c

conpl ¥t e, CPAB SAX e © ron&ﬁ P 5o Y2 BobGRESEETREFFULY ca.
50 m maces) toAktfdondfIaBkiay dhra bhadhusslidhe Theghttgeibdwwas

| or ed h
Corer o EPRSLER,IRAE R AHEL LSt LA § A g e
thirty-m Raté patidd.tha galods dasselimdi | henalesdaervad during the

addi tion ind"eaquSIO&ﬁt) 40nﬁhé3fsdwtﬂf£l9rﬁ”@éé Cb@i:léld downEhAYk1aeeyataicll) was
added he reaction was divid ‘? ots. Each |ot was treated
TR et%e%g

wi th teF OFBEEN ) T WETUER "Er%ls‘é%o r%t By S¥RESaHEESUs phases
wer e conbcnddectedany extlrtactteibrt vin® wislhhe@tdyth a2 el ahexatbedaegagilc

phases . yere Cotynst a Goncetiatef 10 Y3RNOuh8 2Ral! bonPhihilyhn
impurity. This material was subjected to multi-
recrystallizations as described above to afford 92.46g of

20 the title compound. Additional title compound was isolated
by multiple recrystallizations of the filtrates to afford
36.94g.

The filtrate from the crystallization was concentrated
in vacuo to a solid then recrystallized as described above

25 to afford 43.46g of the title compound. The filtrate was
concentrated in vacuo to a solid. The solid was treated
with methylene chloride then divided into two lots. Each lot
was subjected to preparatory chromatography eluting with 5
to 25% ethyl acetate:hexane over a 30-minute period.

30 Fractions containing the title compound plus a coeluting
impurity were combined and concentrated in vacuo to afford a
black solid. This solid was recrystallized as described
above to afford 20.74g of a vellow/green solid. The solid
was then triterated in boiling 1:4 ethyl acetate:hexane

35 (200ml), filtered hot and washed with 1:4 ethyl
acetate:hexane to afford 17.99g of the title compound.
Additional title compound was recrystallized from the



ether (500m ) was added to the oil, reduced in volunme on a st eam bath
to appr ox. 500n1 then cooled to -78[err]C (using dry 35 ice/acetone) for

one hougq g % A warmng to 22[err]C the resul ting crpSgasey
coIIecteg by Tiltration and washed with diethyl ether to afforg 56. 559
of the title conpound. WO 98/ 15274

PCT/ US97/ 17963 ~-128~ -129- Subsequent
recrystallizations of the filtrate afforded an addi ti onal 52.76g. A
total of 209 21ge(94% rgbrling if e 0

([err] O e pgctrum toctn;ip%gggd%smigs l@%ﬁjl\fﬂ/& %%%&_3)
[err] 8. 39%%8 QPH‘PO?nGSW€§ 1§P|)1at6’d12 (s, 1H), 4.80 (s, 2H), 1.51 (s,
18H) . mE Iepremtal 18nal ysis for C[err]H[err]qurr] Cal cul at ed:
C, 71 26 31; . N Eqund C, 71.52; H, 8.26; N, 4.79.
E. 8ﬁﬁn§Pﬁ§F b égggsé St BYE Qégyﬁnﬁ ‘hydr oxyphenyl )

oxazol5e H1BMR (CDCA3éu5p§n§|-%3\ &5, 41Hhy d7eRyndshy )2 (B, 39 dis t elH) but yI -
4- hydroxyghggyl% o§§;ole §4(§nngl & 13. 41g) in acetonitrile (230m)

was treate t hi ne 3 Omml e, 13.91g) followed by
car bon te??ﬁ ﬁBH?EeAEBSYéFrEDEQQ £19 4:  The resulting solution was
stirred at appegxciabeky: 22[ecr]@gf@% 2@; 3 ur sy, MNexi, additional carbon

tetrabrom de (22. | e, %3 and trlphenylpho%%rine 22. 0mol e,
5.79g) was addBEURA: o the r@ac Jontlintter” -S4 M- -an addi tional 40
m nutl@s, the reaction was quenched with water (5nL), stirred 10 m nutes

and conc_e_ﬁt r at eg ! &gg%% 'gored(_,)atsér%}[ rtrér% fortalzlgf%approm mately 16

hour s. & materiar ke rmand subjected to
prepatory chr ohmiegmphynmlut) rﬁgoxazcvlﬁt h 35 to 50% chl or of or m hexane over

athirty-mnute period. Fractions containing title conpound were
conbi ned, dri.ed ov&r sodiium.sul f at e, f| | tered, concent rat ed in vacuo 30
to afford 9. 7gPofefke Pl §OLBIOEN @t Har( cEmRAmAThaa) ofit {3+ 5-Ehon

st andisng atr22pety]l€4 -hydropypheny]lQ)) -2 -oxa dHSS (Sp.esmmcbme(FDB/B)HQMZ 367
(Mr1). in tetrahydrofuran (2.6L) and a 3 neck 12IL flask was treated
with methanol (0.58mole, 23.4ml). Next, lithium borohydride
(0.58mole, 12.589g) was added carefully over a 60 minute
period. During this addition, the reaction was cooled with
20 an ice bath to maintain temperature between 19 and 24°C.
Once the borohydride addition was complete, the orange
colored reaction was slowly bought to reflux (ca. 50
minutes). After refluxing for 4.5 hours, the bright yellow
colored reaction was cooled to 22°C. The reaction was then
25 carefully treated with 5N hydrochloric acid (620ml} over a
thirty-minute period. Vigorous gas evolution was observed
during the addition of the first 40ml of hydrochloric acid.
Ethyl acetate (1L) was added and the reaction was divided
into two lots. Each lot was treated with water (500ml) and
30 the phases were separated. The aqueous phases were combined
and extracted twice with ethyl acetate. The organic phases
were combined and concentrated in vacuo to an oil. Diethyl
ether (500ml) was added to the oil, reduced in volume on a
steam bath to approx. 500ml, then cooled to -78°C (using dry
35 ice/acetone) for one hour. After warming to 22°C the
resulting crystals were collected by filtration and washed
with diethyl ether to afford 56.55g of the title compound.



1H NVR (CdCL3): [err] 7.84 (s, 2H), 7.65 (s, 1H), 5.53 (s, 1H), 35 4.44

(s, 2H), 1.48 (s, 18H). El enental Analysis for: Cerr]Herr]BrNJ err]
Cal cul awexks/15274C, 59. 02; H, 6.60; N, 3.82. WO 98PQHP3%/17963

PCT/ US97/ 17963 -130- Found:

C, 58.83; H, 6.53; N, 3.85. F. (4 (2-fornyl)phenoxy

net hyl )-2-(3,5-di-tert-butyl - 4- -129 ‘hydroxyphenyl)) oxazole. 5

A suspensi on of 4-(brononethyl)-2-(3,5-di-tert-butyl- hydr oxyphenyl)

oxazol e ERhHogusng; TP rallizatibydr ofybhazétidetmt&te (aZEoJmimi @&n 3. 569),
pot assi “'Qd%ﬁ@% P1502|7né?7mt f}i’“@&é‘ 1QE919b §?§729t4%§5'o‘fmt uxedlef or

(26. 5mmol e IFg et et oné m) ‘'was re
hours. COMARAGBIAT GkSAAEEHen cooled to approxi mately 22[err]C,

fllteredn\ qnqgntra;gm in vacuo to an oil. The oil was treated with

et hyl ate 250 t shed t h sat urated agueous sodi um
blcar%on 5%% l%ﬁ Qﬁ%@%ﬁs'f%/éggﬁgnﬂwiulfate and once with brine. The
organlc D&yemmmﬁdeLSHridﬂibvﬁi S@diﬂﬂisu?fasexsfinHeced"landsconmantrated

L%b p%te{é mas taken up into ethyl acet at e,
then subjec ed to pngf g F omat 0 hy el uting with 30 to 50 ethyl
acet at e: %¥ﬁ+ yEHF noi st 5 gérlod Fractions containing title

conpound M|xs¢gmﬁu15¢§§ aere1r egubjecged it onpr @patbory chromat ogr aphy

eluting with to 35% acefone; hexane over .a thlrty m nut e peri od.
Fract?ons conf%ﬁ?ﬁ%g titfe thnpdund-wlr&%¢oMni feddand concentrated in
vacuo to afford 8.9g (82% . 25 np 160([err]C) Mass Spectrum ( FDVS)
m z EH NVRL A (sifdrdgmet el 1 1 29(305¢ 81 - t by £ ¥ b8y (e 4 -Aihdrokyitherss1H) ,
7.12 (d, 2H), , 1H), 5.14 (s, 2H), 1.49 (s, 18H). El enent al
Anal ysis for: ?ﬁew?#%{err]hKIerr] 30 Cal cul at ed: C, 73.69; H
7.17; N, 3.44. Found: C, 73.72; H 7.16; N, 3.45. G

2-(315-di - tertx it ybeds ﬁrefy@bf?ﬁyb):bxf}meeﬁy% ~2-(3, 5-aiRidBH -ahiry) Am no

thyl)pheno§¥neth oxazol e
roxyphényl) oxazole (44.2mmole, 13.41g) in acetonitrile

{230ml) was treated with triphenylphosphine (53.0mmole,

13.91g) followed by carbon tetrabromide {(53.0mmole, 17.59qg).

The resulting solution was stirred at approximately 22°C for
20 3 hours. Next, additional carbon tetrabromide (22.0mmole,

13.13g) and triphenylphosphine 22.0mmole, 5.79g) was added

to the reaction. After stirring for an additional 40

minutes, the reaction was quenched with water (5mL), stirred

10 minutes and concentrated in vacuo and stored at 5°C for
25 approximately 16 hours. The material was then taken up into

chloroform and subjected to prepatory chromatography eluting

with 35 to 50% chloroform:hexane over a thirty-minute

period. Fractions containing title compound were combined,

dried over sodium sulfate, filtered, concentrated in vacuo
30 to afford 9.7g of the title compound that crystallized out

upon standing at 22°C.

mp (°C)

Mass Spectrum (FDMS) : m/z 367 (M+1).

1H NMR (CACL3): &6 7.84 (s, 2H), 7.65 (s, 1H), 5.53 (s, 1H),
35 4.44 (s, 2H), 1.48 (s, 18H).

Elemental Analysis for: CqgHy4BrNOj

Calculated: C, 59.02; H, 6.60; N, 3.82.
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35 hydr ochl ori de WO 98/ 15274

PCT/ US97/ 17963 -131- The title
corrpoun par ed substantially as described in Exappkehdes except
usi ng 4- (d4“i or nyl ) phenoxy

met hyl )-2-(3,5-di-tert-butyl -4-hydroxyphenyl)) and N nethyl -
n-et hyl am ne. The crude material was syghpected to prepatory 5
chromat ography eluting with 0 to 10% ( net hanol : anmoni um

hydr oxi de) : chl ar %B r.m ov %83%5!“ Ryt & %e:{l q\g frgfabctl ons cont ai ni ng
an

title conpound viere ‘conmbie ‘cofdcentTated in vacuo to afford 6.0g.
The material was dissolved in diethyl ether (100m ) then saturated with
hydr ochl oFi-c gés (4?H@“f@rwé§mhqﬁm%ﬁ@,ﬁfpak)a62vh% Zofli etest-bytyil-trati on
and washed 1)9t R¥azohld s material was dissolved in

met hyl ene chl or| de ( m) and washed with 0. 1N amoni urrhydr oxi de
(50n1) The organic | ayer was dried over sodiumsul fate then filtered.

The filtrate was suighjeantiet tc(f %(w&mﬁﬁ}ﬁyl’) <h 03RS ogf apbytebutingqwi th 0

to 10% net hanal d chl Fractions

cont ai ni nBY P PrRE B85 3?3’ aozr%l ne(<r12q’X %ﬁ%eﬁ’rgéq;d‘%ﬂ] vacuo to a foam
The foam mglmmmm:iﬂqdahyaﬁeet(t%ﬂ lawdrzlre ( 1DMEY) anpotass samucatrbdnatecous
sodi um bi qashanAl eteg]l%ﬂahg)T%&%%%&%@%@hegp@ﬁét Simo 4918 oBjase

extracted with eth or anlcEaseswee

conbiHed, iar rr\se&ha\)erethyl k&FAnsn %Wﬁr%&)e W4$|lf%$3elaxe hEarsPoPyradded to a
sat urat edThe res@tUldrofivae dhed ageil el 0 | igpebeihat eByhgpocThe resul ting

conpound ¢ 55 PR B Ra QBN (0T 8 et 883 Mas' L Ty 1

NIVR (CDCI Eeerlted Wwitl] etisd (as:etzﬂ)e (2 DBnl s, thied wasEed(dwlce witd® 6Hz,
M 2

3 17 (n1 %yu&?ﬁggﬁ%q&gﬁ%s (crﬂégrbéhég%ééon%?bwgk% aﬁgigu% H,

El emeh?t al SR tec[aé}df ]Q-‘I[C‘é? N RFF1Of erfpe Organic daveq &’P@d

g 729 gg dﬁae%.%%eﬂﬂsdﬁﬂﬁh sulfate, Ik red, and &onb8nfPatBd 2mO8; N

vacuo to an oil. The materiafkﬁgglgéﬁgn up into ethyl

acetate, then subjected to prepatory chromatography eluting

with 30 to 50 ethyl acetate:hexane over a thirty-minute

20 period. Fractions containing title compound plus impurities
were resubjected to prepatory chromatography eluting with 25
to 35% acetone:hexane over a thirty-minute period.
Fractions containing title compound were combined and
concentrated in vacuo to afford 8.9g (82%).

25 mp 160(°C)
Mass Spectrum (FDMS) : m/z
1H NMR (CACL3) : &6 9.90 (s, 1H),7.85 (d, 4H), 7.69 (s,1H),
7.12 (4, 2H), 5.54 (s, 1H), 5.14 (s, 2H), 1.49 (s, 18H).
Elemental Analysis for: C25H29NOg

30 Calculated: C, 73.69; H, 7.17; N, 3.44.

Found: C, 73.72; H, 7.16; N, 3.45.

G. 2-(3,5~di-tert-butyl-4-hydroxyphenyl))-4-((4-N-
methylethylamino methyl)phenoxymethyl)oxazole
35 hydrochloride



WD 98/ 15274 PCT/ US97/ 17963

-132- 2-(3,5-di-t-butyl -4-hydroxyphenyl)-4-((4-N-ethyl-N

propy| aNmesity4 phenoxy) nmet hyl ) oxazol e hydrochl ori de PCR/USI7/17963
2-(3,5-di-t-butyl - 4-hydroxyphenyl )-4-((4-N-ethyl-N- 5

pr opi onyl am noet hyl phenoxy) net hyl )oxazol e To a stirred solution
of N-ethyl, N-propionyl tyram ne (2 %hf, 12.83mmol e) in tetrahydrofuran
(32.1mM) was added 60% sodi um hydri de di spersion (0.56g, 14.11mmole).
After 10 stirrThg EdkleOcninpouss, walse poemea@dd sefbsberriplal 2 (& (4.70g,

12. 83m|&és€f“@§bé§d§ﬂ Elaﬁp&%ag&' OR %@cakis%@d -9 4*2'555%“@ VREEe i

t enperature hour s poured 1 nto

acet ate
10% sodi UREERY 1 a3 (BhendbrERat ~butyind- éﬂ@& lNkﬁ@Qﬁl@ﬂN@belsodium
sul fate, ﬁvél@@j}mgné5 t gher yrese, nam@zqfarlomtso%mﬁ@&éw t§d>| pESpAebrtsi ng

h t tat d F th h t .
Sel uélﬁg %?ﬁ%ﬂégﬁ gﬁgiﬁgégg;ﬁpéhylgﬁﬁb %VﬁerOm%é%héﬁ%é&ﬂgﬁipﬁheny:Ca
et her hy@rdRiile B2ehlordfiorire oriehkt NlVBO(—@@(ﬁi;[t@ Hexicdr otmrmn:ts:)o{merr] 7 9
, 2 E%,]gg)
Eﬁ] Ztg % @gaiﬁln%Hlmiﬁf cg%géﬁghﬁwﬁ% %g(a&d( néiﬁggité
2.15- vacyo(kp afford §.0m. n@t@gu@lz waf Sigsolved im, dlethyl

2-(3, 5- d'eEhQHtYiOémmydEBéhpE%@hE%nﬂﬂiQMfth hydrochlorlc gas.
enoxy azol e

et hyl propyl ani noet h ) e X rochl rlde

To 18 PYeRL DR e RO BeNE e HAS FothoE thamy T HRAC R PR hedbove
(1.87q, Sxpzﬁemmhe):hym taeheahydrmhlsr arat(e&ﬁﬁl) was diveeso el di2M

bor ane- di etk r Qf 14 81lmole). The
reaction I\ﬁgéﬁ;ﬁié# Eﬂiolﬁfﬂ}e S?MG’ %n%%‘%s:hesq (“E i{ﬂevapor ated to dryness.
Af ter red@@@@h%ﬁlﬁbYﬁNOX1denét5lQ§ﬁdl @k@mnmmrﬂawem wa$ ddr hedrepuanol

'(A\ f5t O ) W@éd%m@d@@atgh%h'é%acftlll@ér‘@%ﬁ herd 64 M- LU afdd Gh9s edBefOHES.
e&S preparatory chromatography eluting with 0 to 10%

(methanol :ammonium hydroxide) :chloroform. Fractions
containing title compound combined, concentrated in vacuo to
a foam. The foam was treated with diethyl ether (100ml) and
saturated aqueous sodium bicarbonate (100ml). The phases
20 were separated, agqueous phase extracted with diethyl ether
(1 x 50ml). The organic phases were combined, dried over
sodium sulfate, filtered, then slowly added to a saturated
solution of hydrogen chloride diethyl ether. The resulting
suspension was concentrated in vacuo to afford 4.74 g of the
25 title compound as a foam.
Mass Spectrum (FDMS): m/z 450 (M-HC1l)
1y NMR (CDC13): & 7.86 (s, 2H), 7.68 (s, 1H), 7.52 (4,
J=8.6Hz, 2H) 7.06 (d, J=8.6Hz, 2H), 5.54 (s, 1H), 5.07 (s,
2H), 4.10 (M, 2H), 3.17 (m, 1H), 2.91 (m, 1H), 2.64 (4,
30 J=5.0Hz, 3H), 1.48 (m, 21H)
Elemental Analysis for: C28H39C1lN203
Calculated: cC, 69.05; H, 8.07; N, 5.75
Found: C, 68.95; H, 7.98; N, 5.76

35
Example 43
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- 133- cooling to roomtenperature, the pH was adjusted to 8.5 with
1IN sodiwip dayids7axi de, and the sol vent was evaporat ed. The pcT/US®HI7963C Was
di ssolved in ethyl acetate and saturated sodi um bi carbonate. The
organi c | ayer was washed with brine, dried 5 over sodiumsulfate,
evaporated to dryness, and chromatdgRaphed on silica gel using a

met hyl ene chl ori de- nmet hanol gradient to give the free base (1.20g,

66% . The
chl oride (40
desired prod
2H), 7.6 (s,
1H), 5.05_ (s,
18H), 1.4B¢t,

UE%OPXRZ§QHOE eno

I €L, pasie- Jb&AgL Q—l@ﬁdﬁ@kﬁbhéﬁ?lmasqh\@@h—@th@ﬂﬂw ene
eat ed ydrocglorlc nd 10 evaforated to give
4¢ A¥§yoFRiPYigess (s,
1H), 715(d J=9Hz, 695(d J=9Hz, 2H), 5.55 (s,
2 .95 2 85 2
55,3 57?& t h%lm vi- g) Pfh’l&ép‘ ). 415(4%?@%1921\3(%( HCL) ;

Eleneﬁtal anal9§PEIPBVléFéPPFHP¥# QQﬁﬁﬂﬂQH ﬂ°¥ﬁ%ﬂﬁ%rr]o

Cal cul at ed:

C, 68.96; H 8.62;

N, 5.19. Fou C,
68.76: H, 7. 40T0Na §t25red2§olutlon of N-ethyl, N- proploqgknﬁyéaqgne

2-(3,5-di 1p-bupyl 14- bsﬂfr@&)émhawlt)et%(rﬁrdfbﬂ\km hyd2 Nm1) was added
ethylan1noneth | phenyl xy)propyl)oxazole

2-(3,5-di 5P% bﬁP?PuW GraL¢p Rempersaqrs- (0. 559' 14+ﬁ&W%R§%}opyﬁﬁ6ﬁézole
To aistirgedrsohyt ifor ab &1@@t@sd“ﬂhéﬂﬂdﬂpdhnd of Example 42 (E)

hydroxypheny
27. 3nnn|ef I*

|
A

2-farnyl et hyl | Ex le 43C) 30 9.
%)gl’ gﬁylgggrﬂ‘&lee( 2}7/’ )quzﬂgféie ( anps‘fﬁ%?ﬁ'ﬁgn W%réﬁ%ﬁ‘f’?@et(’l 03g,

27.3mmol eytip wat %oﬁ&(&@hber/éftwe for & iHdu g, f;%ul.3ec§lai/§tot8€h gaction

m xture was
hydr ochl ofF&

£

oured into di et hyl et her, and ‘extracted with

ated, aPﬁleﬁXtracl’iﬁdné"lt'Fhel%ﬁ FRF T et R d’%h@a BY&Resodi um

sul fate amHle organic layer was dried over sodium sulfate, evaporated

15 to dryness, and chromatographed on silica gel using a

hexane-ethyl acetate gradient. Further chromatography on

silica gel using toluene-acetone gradients yielded the

intermediate phenyl ether
(2.10g, 32%):

20 1 NMR (CDCl3) (2 rotamers) & 7.9 (s, 2H), 7.65 (s, 1H),

7.15

(s,
2.4

25 B,

{d, J=9%9Hz, 1H), 7.1 (4, J=9Hz, 1H), 6.95 (m, 2H), 5.55
1H), 5.05 (s, 2H), 3.1-3.5 (m, 4H), 2.8 (m, 2H), 2.15-
(m, 2H), 1.5 (m, 18H), 1.05-1.2 (m, 6H).

2-(3,5-di-t-butyl-4-hydroxyphenyl) -4-({4-
ethylpropylaminoethylphenoxy)methyl)oxazole

hydrochloride

To a stirred solution of the intermediate phenyl ether

30 prepared above (1.87g, 3.69%9mmole) in tetrahydrofuran (55ml),

was added 2M borane-dimethylsulfide in tetrahydrofuran

{(5.9m1, 11.81lmmocle). The reaction was heated to reflux for

3 hours, and evaporated to dryness. After redissolving in

methanol, 0.99M hydrochloric acid in methanol (5.0ml) was

35 added. The reaction was heated to 60°C for 18 hours. After



WD 98/ 15274 PCT/ US97/ 17963 _
-134- evaporated to dryness, to yield the internedi §J &
al cohol WPP34&2741009) : [err]H NMR (CDO [err]) [err]7W @Eé 7. s,

1H), 5.5 (s, 1H), 3.8 (m 2H), 3.25 (m 1H), 2.7 (t, J=7 2H) ,
(m 2H), 1.5 5 (m 18H); FD MsS 331 | B
2-(3,5-di-t-butyl -4-hydroxyphenyl) - 4- 8 (4-

fornylphenqu pr opyl azol e stirred saluytign of t
i nt er medi© 9@&5@ y"y & X%?‘E%%?“b’?%pa?%ﬁ 8’80‘(@5 Qdib‘“?%. xﬁ*n%olse)w‘l
g St r2 Shyd:‘m; WoRdli um dhjﬁx?d%]ﬂdé\ﬁs?]ﬁdd’ﬁﬂe4sbl7ldgi;?t§y{0§§2égégbfd@dd?z 68the |
mol e and t psphi ter_cooling
S0’ 2201 eFeaue SR AAAF RIS cEny PEORH CarbaksI 4G PACHERESG Sodiun
30. 20mmokg)cdrbdriidahy drigd usBhak 2¢ M dyweswad dnd sHeaPWHs® brinky,efd3d
m nutes. The reactlon was allowed to warmto _room tenperature and stir

for 1B h&YeE SAAMR FLFResi teV@ROTated; Fat d8YRPER - dP8Chyl est er and

ext ract eGntdnh st 4phdd on s5DdEANyBYdusxhgea RBENDNIHR cﬂl@aﬁr@@m c layer
was dried 2Q over sq?lun1sulfate égpgrated to dry ness
h

chr onat oGP b1 ERE gk @Y Fgh fﬁﬁebﬁéétdﬁe 0g, éﬁgﬂlemin%)glve

the intersd sl dEh;V]J@ (i égm@&&@ was dlfsgbu}zuleyB ﬁ@@ﬁy[l%rrfd) [err]
9.9 (s, 1FD 7.85 g g (s, 1H), 7.0 (d,
J=oHz, 1Mhlorigle 401&H Er%t @W?Sh ¥¢Fﬁchéﬂjflcza§1@t apdziy. oH), 2.2
(m 26D, hvdpdfatddHo give &Eéb@éé3§rbﬁﬁbt (1.43gG 100%) :

2-(3,5-di -t-butyl -4-hydroxyphenyl) - 4-(3-(4-
nethyletHy{anﬂhoh®m©y3)p&éhy85x9$prb@yl)%xéz©$e 38), 7. 15hydnodmﬁﬁ2mka

To a stirred solutlon of the i te aldehyde ar.ed above
(2.8g, 6.48moted>ikd di%ﬁé%?oe?ﬁg gnﬂf 18 5.05 (3,735 4

(m, 6H), 2.95 (m, 2H), 1.85 (m, 24), 1.5 (m, 18H), 1.4 (t,
J=7Hz, 3H), 1.0 (t, J=7Hz, 3H};

15 FD MS 492 (M*-HCl);

Elemental analysis for C31H45C1N203-0.6H20:

Calculated: C, 68.96; H, 8.62; N, 5.109.
Found: C, 68.76; H, 7.40; N, 5.25.
20 Example 44

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-N-methyl-N-
ethylaminomethylphenyloxy)propyl)oxazole

25 A. 2-(3,5-di-t-butyl-4-hydroxyphenyl) -4~ (3-
hydroxypropyl)oxazole '
To a stirred solution of 2-(3,5-di-t-butyl-4-
hydroxyphenyl) ~4-(2-formylethyl)oxazole (Example 43C)
| 30 (9.01g, 27.3mmole) in diethylether (270ml) was added sodium
borohydride (1.03g, 27.3mmole) in water (90ml). After
stirring for 3 days, the reaction mixture was poured into
diethylether, and extracted with 1N hydrochloric acid, then

brine. The organic laver was dried over sodium sulfate and



CTreer AR AT e 0 vt as sk sl el e WA T e e RS Y o o o T S

WD 98/ 15274 PCT/ US97/ 17963

- 135- was added N-ethyl-Nnethyl amne (0.55m, 6.43mmole) and

sodi umywbiogqsizaxybor ohydride (3.81g, 18.0mmle). After 2@crusdiamess, the
reacti on was quenched with saturated sodi um bi carbonate and dil uted
with ethyl acetate. The organic 5 |ayer was extracted with brine, dried
over sodi um car bonat e, evapor at ed-t3Bt-dryness, and chromat ographed on
silica gel usi ng a net hyl ene chl ori de-net hanol gradient to give the
free baseexfép&ﬁa;:em% dffigeé & cetbageelds thessake@thddiate pgEidyhene

chl ori de (70 1 5 t ed &6% hydrochlorlc acid, 10 and evaporated to give
deS|red ? [err]H NMR (CDO [err]) [err] 7 9 (s,

it Z?’Emméﬁgt@m%‘é"(f‘” & 12 %E‘%‘"% ORI L T

(t, J=7THzym2HH) 153.256 (%, 18F4Hz. 73*ﬂ)a,, =2Hem 228),, 11.%6 (s, ZEBH) ;1.5 FD

M5 478 (M- HCL) ; El enental anal ysis for

C[errFH[ethCh&%brr?@i%ﬁr}3b MFerr] O Cal cul at ed: C, 68.75; H
8.46; N, 5.34. Found: C, 68.93; H 8.34; N, 5.17. 20
Exanpl e 45 2- (3, 5-di net hoxy- 4- hydr oxyphenyl ) -4-(2- (4-

met hyl et Byl am Zroh@t hytliphehytvkytehdrpasyaneny 1254 - (3 -4~
4- benzyl oxy- 3, g_%?gg%ﬂox%yggy;gghggl)OxazglFZBTo a stirred solution of

4- benzyl oxy- 3, I C acl 4g, 81.2mmole) in
tetrahydrofuran (325m) 30 was added carbonyldlinidazole (14. 4649,

B0 PT0I ) ALCE crirbehl LXANDSLAr o RO Snckinidanntd - enpl | oued to

cool "to room tenperature and anmoni um h was "added.
The reactdbeohed nrepacddt abever (8t loeo@ivt- érspmoéta)r é1f dretxaghydroforas,

di luted w ﬂTffh%ésagaaéhe4 Bg§90§§hg5E5§@éW&H% 1N g hysly osdilRsi &) aci d.

The organic layer was extract
and triphenylphosphine (7.91g, 30.20mmole). After cooling

to -20°C, a solution of diethylazodicarboxylate (4.75ml,
15 30.20mmole) in tetrahydrofuran (27ml) was added dropwise
over 30 minutes. The reaction was allowed to warm to room
temperature and stir for 18 hours, at which time it was
diluted with diethylester and extracted with water, 1IN
sodium hydroxide, and brine. The organic layer was dried
20 over sodium sulfate, evaporated to dryness, and
chromatographed on silica gel using a hexane-acetone

gradient to give the intermediate aldehyde (7.7g, 64%):

lg NMR (CDCl3) & 9.9 (s, 1H), 7.85 (d, J=9Hz, 2H), 7.85 (s,

28), 7.4 (s, 1H), 7.0 (4, J=9Hz, 1H), 5.55 (s, 1H), 4.15 (t,
25 J=7Hz, 2H), 2.8 (t, J=7Hz, 2H), 2.2 (m, 2H), 1.5 (s, 18H);

FD MS 435 (M*).

C. 2-(3,5-di~-t~-butyl-4-hydroxyphenyl) -4-(3-(4-
methylethylaminomethyl-phenyloxy)propyl)oxazole
30 hydrochloride

To a stirred solution of the intermediate aldehyde

prepared above (2.8g, 6.43mmole) in dichloroethane (22ml),
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- 136- saturated sodi um bi carbonate, then brine. The or 7ﬁy4 yef
was dr W@ 98887 sodi um sul fate and evaporated to dryness, X ld the
i ntermedi at e benzam de (22.8g, 98%: [err]H NWVR (CDCl [err]) [err] 7.45

(d, J=9Hz, 2H), 7.35 (m 3H), 7.0 (s,_1355_2H), 6.0 (bs, 2H), 5.05 (s, 2H),
3.85 (s, 6H): FDI\/I5287(M+)

2- (4- benzyl oxy- 3, 5- di met hyoxyphenyl eth | acet at e) oxazol e 10
A stirredasusisied i oFhy ﬁ“l’ﬁ?’é?’%d?‘éﬂ@ebéﬁzéﬁﬂ‘ée 6.43mmeley  ansl 35| e)

i n 4-chl JRAGRE Aac £t SxkidrEifdride 332818 €} gw@amidaahied tek30[xgr] C for

2 hours with azeotropic renmoval of water. The reaction was then poured
into ethyiours, a&,teqaﬁ@%wawh‘éaﬁeguﬁflphsdswéﬁénﬁ@wr@é@dr IS, The

filtrateyas, SddA eshav 41 yebgr withl HEﬁ&?da%@‘ébE@ THY Gt e, 1IN
hydrochl oric acid, then brine. The organic | ayer was dried over sodium

sul fabe, lawgnmasEXorartedswith brapg. digsier eyero sosiowk carbonate,
4-chl Of OARAAG Al o Jﬂ‘%n@@s, dhakl Eh?’BinQ?op?Ep%% il traled guih

net hyl ene chl ori de, tered, and rate was chronatﬁgiaphed on
silica galsing let'i‘ﬁ-’l*‘gl'lhlﬁ’@ﬁaﬁ]él@?hsl? ~gpeshanelgpzacdent ¢igee

'”termd'%é‘e %J@’ ?ﬁt% 1374 3%%% free bE%%rMésNMis(s%e[ i ) [e”]
7.7 (s 5 (d, J (m (s, 2H), 1 (s,
2H), 4. 2 nefhytane clzwrléess}'?g@l): tresﬂ)ed mGB (ﬂéfdrmhlopa: (atc1@1r7Hz

hydroxye%?é?%%%gé%f%t%% tocblveza%élgggf¥%?e go?u?:gﬁtgﬁxgﬁgepﬁlérﬁeg?éte
ethyl est&t-4g, 9431:7g, 29.44mmole) in tetrahydrofuran (200m ) was added
M 1y NMR (CDC13) § 7.9 (s, 2H), 7.5 (d, J=9Hz, 2H), 7.4 (s,
1H), 6.95 (d, J=9Hz, 2H), 5.6 (s, 1H), 4.1 (m, 2H}, 4.05 (t,
J=7Hz, 2H), 3.2 (m, 1H), 2.9 (m, 1H), 2.8 (t, J=7Hz, 2H),
15 2.6 {4, J=4Hz, 3H), 2.2 (m, 2H), 1.5 (s, 18H);
FD MS 478 (M*-HC1);

Elemental analysis for C30H43C1N203-0.5H20:

Calculated: C, 68.75; H, 8.46; N, 5.34.
Found: C, 68.93; H, 8.34; N, 5.17.
20
Example 45
2-(3,5-dimethoxy-4~hydroxyphenyl) -4~ (2-(4-
methylethylaminomethyl-phenyloxy)ethyl)oxazole
25

A. 4-benzyloxy-3, 5-dimethyoxybenzamide

To a stirred solution of 4-benzyloxy-3,5-dimethoxy
benzoic acid (23.4g, 81l.2mmole) in tetrahydrofuran (325ml)
30 was added carbonyldiimidazole (14.46g, 89.3mmole). After
refluxing for 2 hours, the reaction was allowed to cool to
room temperature and ammonium hydroxide (81ml) was added.
The reaction was allowed to stir at room temperature for 1.5
hours, diluted with ethyl acetate, then acidified with 1N

35 hydrochloric acid. The organic layer was extracted with



l'ithium alum num hydride in tetrahydrofuran (26.5 m, 26. 5mol e)
dropwi se over 10 mnutes. After an additional 30 35 mnutes, the reaction

was qu ,th dropw se addition of WO 98/ 15

et/ Usa DIRA a7, PEHSTE ) o),
15% sodi um hydroxide (1.0m ), then water again (3.0m). The insolubles

were filtered and washed with et hylagacetate. The filtrate was extracted
with 1IN hydrochl oric acid, then brine. The organic |ayer was dried 5

over sodiﬁtg}}&ﬁééci o&ym%féa%é&aééygggg? APfne . _%%Og%bggﬁgngg(dﬁege

silica gel using a hexane-acetone ent to give thevint
primary alecohttigd . @pr sodingysulfate|and] evaMrated ker drynjess,]) tR 5 (s,

1H), 7.45 .(d 1 I59Hz, : : 7225 2H), 5.1 (s, 2H),
5 b5 (i igta 1 Vindedpediate (Phazdiliaditz2Teg? pReyd) B (S0 2R
2- (4- benZgt quar 3icpdli yetdoxygmeny) )gdek2, (Zaf ormyds th, 3H), 7.0 (s,

phenyl oxy) et hyl ) oxazol e To a stirred solution of the of the
interfedizile 6.0 pthsar3dinl cohdd (F. 98H) 223 28°hmbEe) 6Hn it et r ahydr of ur an

(67m) was adéje{i 4-hydroxybenzal dehyde (2.98g, 24.44mmole) and 20
tri phenyl5hd$prethe 6 41g, 24 44nmmole).” After cooling to - 20[err]C, a
sol ution of diethylazodi carboxylate (3.85nm, 24. 44mmol e) in

t et rahydrof uran {% q%% m?s adge [0 m%se oV 5 6 mn. The reaction was
al | oned t® wari "Zi? R LOXY T 4 npef PG HBY SRIPRERY 14 64718 hours, at which
tine it was 25! IRERCAFEHOBREPHGI et her and extracted with water, 1N
sodi&ﬂ1hydroxide, and brine. The organic | ayer was dried over sodium

sul fate, evaposasethrteddsyassssiondof thehipietngiaphed benzgnlids gel using
o, o el S O o S WL fEhRbe ratbenl Lo @ v Ll nier rod e
7.85 (d, 3=fhkcl@Hwad . BSaléd to 130°C for 2 hours with azeotropic
removal of water. The reaction was then poured into ethyl
15 acetate and the resulting suspension was filtered. The
filtrate was extracted with water, saturated sodium
bicarbonate, 1N hydrochloric acid, then brine. The organic
layer was dried over sodium sulfate, evaporated to dryness,
and distilled to remove 4-chloroacetoactetate. The
20 distillation pot was triturated with methylene chloride,
filtered, and the filtrate was chromatographed on silica gel
using a hexane-ethyl acetate gradient to give the

intermediate ethyl ester (11.7g, 37%):

lg NMR (CDC13) & 7.7 (s, 1H), 7.5 (d, J=9Hz, 2H), 7.35 (m,
25 3H), 7.25 (s, 2H), 5.1 (s, 2H), 4.2 (q, J=7Hz, 2H), 3.85 (s,

6H), 3.65 (s, 2H), 1.3 (t, J=7Hz, 3H); MS 398 (Mt+l).

C. 2-(4-benzyloxy-3,5-dimethoxyphenyl) -4~ (2-
hydroxyehtyl)oxazole
30

To a stirred solution of the intermediate ethyl ester
(11.7g, 29.44mmole} in tetrahydrofuran (200ml) was added 1M
lithium aluminum hydride in tetrahydrofuran (26.5 ml,
26.5mmole) dropwise over 10 minutes. After an additional 30

35 minutes, the reaction was quenched with dropwise addition of



1H), 7.45 (d, J=9Hz, 2H), 7.3 (m 3H), 7.25 (s, 2H), 7.0 (d, J=9Hz,
, J=7

2H), 5.1 (s, 1H), 4.4 (t Hz, 2H), 3.9 (s, 6H), 3.1 (t, J=7Hz, 2H));
WO 98/ 194y dsr15274 _ PCT/ USO P Ais9717963

-138- M5 460 (M++1). E.

2- (4- benzyl oxy- 3, 5- di net hoxyphenyl ) - 4- (2- (4-

met hyl et hyl am nonet hyl - phenyl oxy) et hylJxsxazol e 5 To a stirred
solution of the internedi ate al dehyde (5.3g, 11.53mmle) in

di chl or oe (40ndpa wasy wgldedg ety t hyl ne

11. 53mmol Reh})&%a%ﬁrd (glorq um)Wa1 %r?ﬂ%eﬁl}gx gfg)ﬁl% 3)1 0?:!13 tﬁ'%zrpg&gmmﬁ e). After

20 hours, ag@in he r&ekt i onThRsigsehe é@swﬁﬁesétlllrt@tr@di sl waiashmbidiint e
and di | ut efpyiit fhdde e acohiaL eflIQEaEEg@QbCSLc%¥%Et\@@S with @ff racted with

brine, dried over sodiumsulfate, evaporate dryness, and
chr omat ogh¥SrasrtdP i ¢ i 23l el thghnhrane. ﬁ‘bﬁh?ﬂ‘gﬁ@l@lmaﬂ@w Ihricd

or t 849 H
gr 2l 691 L ndfie 11686 ) EPhBbEaDERZ VD BBLBRSL Uha 04 [SL,;],

7.25 (s, ZMromatpqraplheden QH}lCG ssl(usmggazhezqape ace3.@B (s, :

?q25J( ;mﬁr%er?@)to gg:f?vé %h@"&nt%rﬂ\e%ﬁat%"%ﬁ%maﬁ %l%ho%%@f( M+) 2 45
F. ) F (ﬁ7fﬁdlnethoxy 4- hydroxyphenyl) 4-(2- (4- N .
_rrrgt aysteltrrgwgﬁ%ﬁ%f% )r(lg%‘rey;%} iaég f&ir I HE - I% or pér%(raldmgbove
(4.4908. Ayy0l£)2s n(é‘Pti‘f@PP's(N%‘,)z%? 3.95 (m, 2H), 3.9 (s, 6H) ,

3.85 (m, 2H);

MS 355 (M*).

D. 2-{4-benzyloxy-3,5~-dimethoxyphenyl) -4-(2- (4-formyl-
15 phenyloxy)ethyl)oxazole

To a stirred solution of the of the intermediate
primary alcohol (7.9g, 22.22mmole) in tetrahydrofuran (67ml)
was added 4-hydroxybenzaldehyde (2.98g, 24.44mmole) and

20 triphenylphosphine (6.41g, 24.44mmole). After cooling to -
20°C, a solution of diethylazodicarboxylate (3.85ml,
24 .44mmole) in tetrahydrofuran (22ml) was added dropwise
over 26 min. The reaction was allowed to warm to room
temperature and stir for 18 hours, at which time it was

25 diluted with diethylether and extracted with water, 1N
sodium hydroxide, and brine. The organic layer was dried
over sodium sulfate, evaporated to dryness, and
chromatographed on silica gel using a methylene chloride-
ethyl acetate gradient to give the intermediate aldehyde

30 (7.9g, 77%):

ly NMR (cDC13) & 9.9 (s, 1H), 7.85 (d, J=9Hz, 2H), 7.55 (s,

1H), 7.45 (4, J=9Hz, 2H), 7.3 (m, 3H), 7.25 (s, 2H), 7.0 (4,
J=9%Hz, 2H), 5.1 (s, 1H), 4.4 (t, J=7Hz, 2H), 3.9 (s, 6H),
3.1 (t, J=THz, 2H);



added concentrated hydrochloric acid (175m ). The reaction 30 was heated
to 70[err]C for 1 hour, allowed to cool to room t enperat ure,
neutrali sed with sodi um bi carbonate, and extracted with ethyl acetate.
The or 40915239 er was extracted with brine, dried ovBFTAS/1I6:ul f at e,
evapor at ed to dryness, and chromatographed on silica gel using a

WD 98/ 15274 PCT/ US97/ 17963

-139- nmet hyl ene chloride-nethanoTlﬁgadient to give the free base
(2.8g9, 70%. The free base was dissolved in nethylene chloride (75m),
treated wighibydgmehhoric acid, and evaporated to give desired product
(3.08g, 100%: 5 [err]H NWR (CDCl[err]) [err] 7.6 (s, 1H), 7.55 (d, J=9Hz,
2H), 7.4 (s, 2H), 6.95 (d, J=9Hz, 2H), 4.35 (t, J=7Hz, 2H), 4.1 (m
2H) 8. 95 $5(46bpnz3185y(R), 53)ime2rdxydhehidl) -2-6% ((d- J=4Hz, 3H)

1.5 (t, J=7Hz, méthylethyllhnidbmetMy1HGHED)/1 040 ethan®daalolanal ysis for
quBWeH]GMeH]QeH]SWeH]O Cal cul at ed: (35798 H,
6.94; N, 5.62. 04; H,_.6.78;

Exanpl e 46 15 TO @ Stlrre% Flelta 2 %fut‘%e &%FEFW‘F&W)&@AW@? (4-(2-

net hyl t hi pst Byl ) mm BB&@@&@W&&:@&@U@M&W malo)mawse added ethyl,
hydr ochl ori de a_stirred solution of (3,5-di-t-butyl - 4-'

hydroxypHEﬁ9p¥l4a?lPE ﬁ@tﬁ??}anﬁﬁoSBHmKHé?h§¥5%é%V¥ﬁWV)ethyI)oxazole

ﬁ, 8d063, 1@rﬂ§6§ﬁ§k§bok6hydr1@'eﬁth)§!§fgqr lrmm%oﬁ@ﬂzé m%dcmfr@g%iessodi um
ydriae | spersion , e er mnutes O
stiriing, tl?ecﬁFgFEéPﬁ‘yf” FeEMPRChES | E?( atAat efy sAgiigt dicarbapatedded.

The reacting wasubedt @dthoe80kar Bletldle 7. THOWrHanic Mhidy WL
chl oroethyl nethyl sylfide (1.84m, 18.48mmuol e) added at 2.5 and_5

hour s. Th%XFEQEFFan%ég &Eéﬁghegqhqg1over sodium sulfate, evaporated

to dryness, and chromatographed on silica gel using a
methylene chloride-methanol gradient to give the

15 intermediate benzyl amine (4.9g, 84%):
1y NMR (CcDC13) & 7.65 (s, 1H), 7.5 (4, J=9Hz, 2H), 7.35 (m,
3H), 7.25 (s, 2H), 7.2 (4, J=9Hz, 2H), 6.85 (d, J=9Hz, 2H),
5.05 (s, 2H), 4.25 (t, J=7Hz, 2H), 3.9 (s, 6H), 3,4 (s, 2H),

3.1 (t, J=7Hz, 2H), 2.45 (g, J=7Hz, 2H), 2.2 (s, 3H), 1.1

MS 502 (M*).
F. 2-(3,5-dimethoxy-4-hydroxyphenyl) -4- (2~ (4~
methylethylaminomethyl-phenyloxy)ethyl)oxazole
25 hydrochloride

To a stirred solution of the intermediate benzyl amine
prepared above (4.4g, 8.75mmole) in methanol (175ml) was
added concentrated hydrochloric acid (175ml). The reaction

30 was heated to 70°C for 1 hour, allowed to cool to room
temperature, neutralised with sodium bicarbonate, and
extracted with ethyl acetate. The organic layer was
extracted with brine, dried over sodium sulfate, evaporated

to dryness, and chromatographed on silica gel using a



water and diluted with ether and saturated sodium 30 bicarbonate. The

aqueous | ayer was extracted with ethyl acetate and the conbi ned
organic e tracted with brine. The organic | ayer p over
sodi um Mﬁﬂs@?&(evapor at ed to dryness, and chromat ogr a&?ﬁjggf)%ﬁy lica
gel using a hexane- acetone gradient to give the free base (4.69, 46% .
35 The free base (1.00g, 1.96mmol e) V\@f3§llssol ved in nethyl ene

WD 98/ 15274 PCT/ US97/ 17963

- 140- | oride (.2 tre hIor .c_aci.d nd

evapor at ednﬁctg‘y d‘(égg?ﬁ%d%rﬂagfé’?nﬁ 853 %= give Ct:?rér ]% ase

(CDA [err](2 [&rr]?[&D (sTh@HEred. bage, whid) ,dlésiﬁnl@(é,d i—‘:ﬁlﬂkthylene?l-b , 7.0
3

7
Eﬂ] ‘éHiaHZ k@r&:sr;e 3‘-?§§m]2}205tf§a§§ﬁ) b eh %06:?1’0}_'% Aéc]id (m % 5%19_ -3

(M- HO +1)evaporat®é@neat givandkgireds eroduertr [(H.aag,Clioyr] O[err] S
0. 7H[err](5814 Cal cul at ed: C, 64 37; H 7.99; N, 5.00. 10
Found: 3 NMR (£DG13h: Spy a4 9, 1H), 7.55 (d, J=9Hz, 2H), 7. 4 (Branpl e

et hyl t hi ozéi’hryﬁﬁ%ig hy‘?a%’ %ﬁg?th%’phgy%oﬁ ?’nﬁzoiaéé CE w0 2w,

S- oxi de hy_ﬁrmh(:wicﬁe) , 3.15 (m TeHA,si.or e(cfh samt,i on &5 (td’;e J+48; base

pr epar ed fg{) (3,,5: g 8!7|tyl 4- hydr oxyphenyl )-4-(2-(4-(2- 20

met hyl t hi o8ttt Ayt 2 h LA phenyl oxy) et hyl ) oxazol e( 1. 8g,

3. 52mol e)yd ny et m+eg@l+1) chloride (18m) was added 55%

m chl or oper benzoi c acid (1.11g, 3.52mmvole) in nethylene chloride (11m)
at 0CioverElemerdflaln anatgsiAf fer ShiHpigwdNOQA faerpd:. 5 hours, the 25
reaction was diluted with thélene chl ori de and extracted W th

saturat ed sodi UrtbFehrbBRate. Fhe>drd&ni &1 &yt mds >-%%xtracted with
brine, dried ovesus@di um sul fate, s@vapor at,ed.78; N, 5.89.

Example 46
15
2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4- (2~
methylthiocethyl)methylaminomethyl-phenyloxy)ethyl)oxazole
hydrochloride
20 To a stirred solution of 2-(3,5-di-t-butyl-4-

hydroxyphenyl)-4-2- (4-methyl)amino
methylphenyloxy)ethyl)oxazole (8.06g, 18.48mmmole) in
dimethylformamide (46ml) was added 60% sodium hydride
dispersion (1.77g, 44.35mmole). After 20 minutes of

25 stirring, 2-chloroethyl methyl sulfide (1.84ml, 18.48mmole)
was added. The reaction was heated to 80°C for 7.5 hours,
with more chloroethyl methyl sulfide (1.84ml, 18.48mmole)
added at 2.5 and 5 hours. The reaction was quenched with
water and diluted with ether and saturated sodium

30 Dbicarbonate. The aqueous layer was extracted with ethyl
acetate and the combined organics were extracted with brine.
The organic layer was dried over sodium sulfate, evaporated
to dryness, and chromatographed on silica gel using a
hexane-acetone gradient to give the free base (4.6g, 46%).

35 The free base (1.00g, 1l.96mmole} was dissolved in methylene



to dryness, and chromatographed on silica gel using a
chl orof orm et hanol gradient to give the free base (0.79g, 30 43%. The

free base (0.78g, 1.46mmvole) was dissolved in met hyl ene chl ori de
(15m ), woesits2es wi t h hydrochl oric acid, and evapor at eBCT/USYIwes3desi r ed
product (0.80g, 96%: [err]H NWR (CDCI[err]) [err] 7.9 (s, 2H), 7.5
(m 3H), 7.0 (d, J=9Hz, 2H), 5.6 %? 4.3 (t, J=7THz, 2H), 4.2 (m
2H), 3.2-3.8 WD 98/ 15274

PCT/ US97/ 17963 -141- (m 4H), 3.15

(t, J=7Hz,clHride 7(Z0ml 6H)tréabefswitBHrydEBchloribBab2a, ( MhdHCL) ;

Cal cul af ed Vb Fed g S ELALELERERLERRHEl €T b5 AR O
61.55; H 1§ SMr NcBcb)H) 6§ 8.0 (s, 2H), 7. .8 s, 1H). 7. 5 Examhegds,
2-(3,5-di-t-butyl - 4- hydr oxyphenyl ) - 4- (2-( -

et hyl pr opy@®ni rnbed hid phe&a®tky) e2RYy| ) Bxazdbe 1H), A.35 Neet yl7Hk, pREpi, onyl

tyram pe a stirge Iu j.on gf _garbon i igidazqgle 4.13g, 15
87. 12n§nle %% Bt r %bﬂr%f%r%ng( 9nky?ét95 #fc xags'ghggdqs’ géPOpmjse a
sol ution df.%propi ob8¥) acid (6.5m, 87.12mmle) in t et rahydr of ur an

(73m ) over 30 nlnutes After stlrrlng for 20 m nutes, N-ethyl tyram ne
(12.0g, 7FDIBYLi MMF-HClel} ahydrofuran (73m) was added over 20 ninutes.

The 20 re t TRe re and stir for 4
hours. Met and?n¥gf3%$%9€g S g ed&ghgzéélgnb%EHQHQﬁgg' continued for 30

m nutes. The r e@aeltwhayed: wor ked en. by, H, di.boting wi.pb.ethyl acetate and
extracting wt ochloric_a sat urat ed sodi um bi car bonat e,

t hen @blne q%ﬂ%n%rd%h €£ %g b nad - g#reH oée?gsodiun1sulfate, evapor at ed
to dryness, and chr omat ogr aphed on silica gel using a nmet hyl ene

chl ori de-nethanol gradient to give Bxamnpyk, iy

2-(3,5-di~-t-butyl-4-hydroxyphenyl) -4-(2-(4-(2-
15 methylthiocethyl)methylaminomethyl-phenyloxy)ethyl)oxazole,
S-oxide hydrochloride

To a stirred solution of the free base prepared for 2-
{3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(2-

20 methylthioethyl)methylaminomethyl-
phenyloxy)ethyl)oxazole{l.8g, 3.52mmole) in methylene
chloride (18ml) was added 55% m-chloroperbenzoic acid
(1.11g, 3.52mmole) in methylene chloride (11lml) at 0°C over
10 minutes. After stirring at 0°C for 1.5 hours, the

25 reaction was diluted with methylene chloride and extracted
with saturated sodium bicarbonate. The organic layer was
extracted with brine, dried over sodium sulfate, evaporated
to dryness, and chromatographed on silica gel using a
chloroform-ethanol gradient to give the free base (0.79qg,

30 43%). The free base (0.78g, 1l.46mmmole) was dissolved in
methylene chloride (15ml), treated with hydrochloric acid,
and evaporated to give desired product (0.80g, 96%):

1H NMR (CDC13) & 7.9 (s, 2H), 7.5 (m, 3H), 7.0 (d, J=9Hz,
2H), 5.6 (s, 1H), 4.3 (t, J=7Hz, 2H), 4.2 (m, 2H), 3.2-3.8



———— .

propi onyl tyram ne (6.95g, 43%: [err]H NVR (CDCl[err]) (2 rotamers)
[err] 7.65 (bs, 0.5H), 7.25 (bs, 30 0.5H), 7.05 (d, J =9Hz, 1H), 7.0 (d,
J=9Hz, MW 9sdsB4(d, J=9Hz, 2H), 3.2-3.6 (m 4H), 2.8 (RGTU$YPN7W34 (q,
J=THz, 1H), 2.05 (g, J=7Hz, 1H), 1.0-1.2 (m 6H); FD M5 221 (M),
WD 98/ 15274 PCT/ US97/ 17963

- 142- B. 2-(3,5-di-t-butyl-4-hydtétyphenyl)-4-(2-(4-N-ethyl -
propi onyl am no et hyl phenoxy) et hyl ) oxazol e To a stirred solution
of 2-(3, 5- bthrt4l:lmy[3 45 (5, W@yditioexy@itnyl3 -4- (2, h§dr oxyeb hys) ok8E bl eFD
(5.51g, 17.38mo ;{ |n tetrahydrofuran (47m) was added N-ethyl,
N-propion s 526t§ antid ) (3.5g, 15.8mmol e) and tri phenyl phosphi ne (4 55g,

17. 38mol C I| r .

di et hyl azodi car%gé%l %?le 1?;%1%&%@?#%_}3%6‘4%0?0%% et rahydrofuran (16m)
was added dropwragcareteld m ng,ess1.80; e 7e8Ci i sagoal lowed to warmto
room t rrperature an stir for 22 urs vapor at e nd-triturated with
met hyl cﬁPBPgde (50m ) é}rdé {'%9 ﬁhggfimtrgtég

chr omat ogr aphed on silica gel tw ce using rret hyl ene 15 chl or| de- et hyl

acetate and hexane-acetone gradi ent SExdmp b VE8 t he i nternedi ate phenyl
et her (2.95g, 369%: [err]H NMR (CDCl[err]) (2 rotaners) [err] 7.85 (s,

2H), 7.5 , 1 d,.J J=9Hz, 6.9

25)0, 5.5 (s (?) 17 (% %53%1(’t ?“?MgHi h)’g)@xfpg‘ b?g’iﬁ 4= @‘05 (t, ng
J=7THz102H), 2.8 (Wle&H&lﬁ%dﬁ@Kﬁhlﬁbé%ﬁylﬁﬁﬁnoﬁyﬂétﬁﬂl)oxazdngE i1H), 1.5
(s, 18H), 1.05-1.2 (m 6H): FD MS 520 (M),

2-(3,5-di-{-butyl -4 f%drbpgr%ploym)l t}frar&lne

To a stirred solution of carbonyldiimidazole (14.13g,

15 87 .12mmole) in tetrahydrofuran (109ml) at 5°C, was added
dropwise a solution of propionic acid (6.5ml, 87.l1l2mmole) in
tetrahydrofuran (73ml) over 30 minutes. After stirring for
20 minutes, N-ethyl tyramine (12.0g, 72.6mmole) in
tetrahydrofuran (73ml) was added over 20 minutes. The

20 reacﬁion was allowed to warm to room temperature and stir
for 4 hours. Methanol (7.3ml) was added and stirring was
continued for 30 minutes. The reaction was worked up by
diluting with ethyl acetate and extracting with 1N
hydrochloric acid, saturated sodium bicarbonate, then brine.

25 The organic layer was dried over sodium sulfate, evaporated
to dryness, and chromatographed on silica gel using a
methylene chloride-methanol gradient to give N-ethyl,N-
propionyl tyramine (6.95g, 43%):

ly NMR (CDC13) (2 rotamers) & 7.65 (bs, 0.S5H), 7.25 (bs,

30 0.5H), 7.05 (4, J =SHz, 1H), 7.0 (4, J=9Hz, 1H), 6.8 (4,
J=9Hz, 2H), 3.2-3.6 (m, 4H), 2.8 (m, 2H), 2.4 (q, J=7Hz,
iH), 2.05 (g, J=7Hz, 1H), 1.0-1.2 (m, 6H);

FD MS 221 (Mt).



25 et hyl propyl am noet hyl phenoxy) et hyl ) oxazol e To a stirred

solution of lithium alum num hydride (0.42g, 10.98nmmmol e) in
tetrahydrofuran (22nl) at O[err]C was added sul furic acid (0.30m,

5. 49nMmoMO 9858 se, 30 nmi ntai ning tenperature bel ow 107EVP$H1796Phe
reaction as all owed to warmto roomtenperature and stirred for 1 hour,
before recooling to OC. The inter i.ate phenyl ether (2.86g,
5.49mmmol e) in tetrahydrofuran (5.5m) ™ “added dropwi se mai nt ai ni ng
the tenperature beIom15[err]C The reaction was WO 98/ 15274

PCT/ US97/ Bro63 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4432-(4-N-ethyleN-at 0C

for 2.5 hours, dhgh senchad, vé Eﬂyyﬁﬁéﬁ°§¥fﬁ§%%oc &E& The reaction was

diluted with nethylene chl ori de oric aC|d The agueous

| ayer was extracted wi th nethyl ene chloride tw ce. The conbi ned
or gani cs wer e SeXj Ak et 441 BEL 6, of D ( $05 LA AL edngedh upLbi carbonal e,
and dried over sodium sulfate. Chronatography on sifica gel using a

met hy| 2ne hysirsrivahenst hardbt (riadieeny gblvelt osazebe (5.5bgsell1380m01209) .
The free has ééré&ﬁhré%&géﬂnu4ﬁmﬁﬁswas %g&ééohvgghgﬂ nﬁt§¥5§98n§hlor'de

(30m), treated w th 10 hydrochloric acid gas vapor to give
desired tyyamwidiget(I15224gl5 18ugle) and[brx@hem@bm@eer]()l‘ pégu] 8. 15
(s, 2H), 7 : o OHz, 5.9
(s 1H) }72;‘;3 ol]é'p Aé%xédcoér%‘r% o0 c,nfg %\_z?tig 8{ 2_95 (m
2H) .9 (dﬁetzliolaqcsilqaléoqwlqm(z 1731151(t17g?:mo139-|) in1.0 (t J 7THz,

C[err]] et %%CI N%%? qeafrﬁqféﬂﬂ[ wa? ﬂi&é@n&%p@ﬂ%ﬁyébér g mlnutées64 75:
i 8 03 (e Aact fon wad FLiaMEA Lo warmCrosuoes. tATDErEBATR, and70. 20

Example 4%¢ir for 22 houf%ﬂ:%@ﬁﬁgrétQWFyéné by deQxypPhanyt tr4mben{-4ene

chloride (50ml) and filtered. The filtrate was
chromatographed on silica gel twice using methylene

15 chloride-ethyl acetate and hexane-acetone gradients to give
the intermediate phenyl ether (2.95g, 36%):
1 NMR (CDC13) (2 rotamers) & 7.85 (s, 2H), 7.5 (s, 1H),
7.15 (d, J =9Hz, 1H), 7.05 (4, J=9Hz, 1H), 6.9 {(m, 2H}, 5.5
(s, 1H), 4.25 (t, J=7Hz, 2H), 3.2-3.4 (m, 4H), 3.05 (t,

20 J=7Hz, 2H), 2.8 (m, 2H), 2.35 (g, J=7Hz, 1H), 2.15 (q,
J=7Hz, 1H), 1.5 (s, 18H), 1.05-1.2 (m, 6H);
FD MS 520 (M*).

C. 2-(3,5-di-t~butyl-4-hydroxyphenyl)-4- (2~ (4-
25 ethylpropylaminoethylphenoxy)ethyl)oxazole

To a stirred solution of lithium aluminum hydride
(0.42g, 10.98mmole) in tetrahydrofuran (22ml) at 0°C was
added sulfuric acid (0.30ml, 5.49mmole) dropwise,

30 maintaining temperature below 10°C. The reaction as allowed
to warm to room temperature and stirred for 1 hour, before
recooling to 0°C. The intermediate phenyl ether (2.86g,
5.49mmole) in tetrahydrofuran (5.5ml) was added dropwise

maintaining the temperature below 5°C. The reaction was



but yl et hyl am nonet hyl - phenyl oxy) et hyl ) oxazol e 25 To a stirred
suspension of 2-(3,5-di-t-butyl-

hydroxwgfyn9 MEdgd- (2- (4-fornyl -phenyl oxy) et hyl ) oxazol e (5. &8pus9717963

11. 88 ? I'n rret hanol (59mM ) was added N-ethyl-N butyl am ne (16.2m,
119mmole). After 30 mnutes the pH was 30 adjusted to 7 with acetic acid.
After an additional 30 m nut es sodiyg-cyanoborohydri de (0. 75g,

11. 88mml e) was added and the pH was adjusted to 6 with acetic acid.
The ol 1, Hoh ur

evapor at g%j&yﬁgd\r,\ggu%t abntf%%es?l uglo%ags}odl? @%%%%@?%5 acetate and
saturated(%bnlhn1be&rE@ﬁ§¢é0ﬂﬂN§SNQkﬁﬂQﬁdewmﬁh methylen® ¢iglasidd

PCT/ US97/ 6 T acted
with bri néeggdrgllqela\yg\lfgrc hs}g |1Sma§ atehe aque?/%%sor a%éeldr toa%ire%gfs%&%{rild

chr omat ognaphemebhyéeMecarhg}@lrlde t{mqg; a Thae hyoretpened| @rgdewetshanel

gr adi ent h o T

dlssofgivedégtgéégea %ﬁtlljénrrl fgﬂ S rea.%ﬁgﬁn%%gﬁrgroc% brlc aci d,

and evapodaied pwvegi \is@ddm rsexlﬂ@’c@iuctc o8y gs&a9hy on sqeca]b‘leNNR

CDd 3 95 (d,
(920 9) | geibolybtyydthy Liibiineiflondyo? dohgdifoomye pé' ot 20, L0
(m 3H), 12a8e3(® (2o.3403%)1. 8 Thy fitee Mgyse 1(B.129, 181—31mmmle(twa§ 7Hz,

E:_Derreﬁt 2I &g]ﬁaﬁyms ?’or%%‘?g%\lzéggl?%ae (30m1FD %%: ? &/gtﬁd)c 68. 49;

H 8.180; hydapghloreic acid @mmd and evaporag}ed8t69give 8eF¥redl 4. 99.

Exanpl e 5 rod ﬁt 2%€( Qs s t-butyl -4-hydroxyphenyl)-4-(2-(4-ethyl,i- 20
propyl am onet yl - I’oxy)et’hyl ) oxazol e

1 NMR (CDC13) 6 8.15 (s, 2H), 7.65 (s, 1H), 7.15 (d, J=9Hz,

2H}, 6.9 (4, J=9Hz, 2H), 5.9 (s, 1H), 4.35 (t, J=7Hz, 2H},
3.3 (t, J=7Hz, 2H), 3.2 (m, 6H), 2.95 (m, 2H), 1.9 {(m, 2H),
15 1.5 (m, 18H), 1.45 (t, J=7Hz, 3H), 1.0 (t, J=7Hz, 3H);

FD MS 507 (M*-HCl+l);

Elemental analysis for C32H47C1N203-2.8H20:

Calculated: c, 64.75; H, 8.93; N, 4.72.
Found: C, 64.86; H, 8.55; N, 4.70.
20
Example 49
2-(3,5-di-t~butyl-4-hydroxyphenyl)-4-(2-(4-
butylethylaminomethyl-phenyloxy)ethyl)oxazole
25

To a stirred suspension of 2-(3,5-di-t-butyl-4-
hydroxyphenyl) -4-(2-{(4-formyl-phenyloxy) ethyl)oxazole (5.0g,
11.88mmole) in methanol (59ml) was added N-ethyl-N-butyl
amine (16.2ml, 11%mmole). After 30 minutes the pH was

30 adjusted to 7 with acetic acid. After an additional 30
minutes sodium cyanoborohydride (0.75g, 11.88mmole) was
added and the pH was adjusted to 6 with acetic acid. The
mixture was stirred for 5.5 hours and the methanol was
evaporated. The resultant residue was dissolved in ethyl

35 acetate and saturated sodium bicarbonate. The organic layer



To a stirred solution of N-ethyl, N-isopropylam ne (3.31m, 11.88nmmol e)
in ethanol (24m ) was added titanium t et rai sopropoxide (7.01m ,
23.8muol e), then 2-(3,5-di-t- 25 butyl-4-hydroxyphenyl)-4-(2-(4-fornyl -
phenyl o0 88/182¥4 oxazol e (5.0g, 11.88mmvle) in ethanol PCTDHBE7}1796Bhe
reaction was stirred for 5 hours, then sodium bor ohydri de (0.67g,

17. 8mmol e) was added. After 18 hours at roomtenperature, the reaction
was poured into 100 ml 2N 30 ammoni unm ¥4t oxi de and diluted with methyl ene
chloride. The m xture was filtered though celite and the filtrate was
extracted'wW$rexwr@eteﬁhwibhghnioebaﬁedewasvemie@ddwarsulfa¢@diun1su|fate,
evapor at e S mat. Qgr | l. usin a
nethyleneqyﬁﬁ%rl an %ﬂa gYBQ%gdléﬁg gggoﬁatoggggﬁi ree §g§ (? g, 39%.
The free basngwes mEthylenEKbB8bI5@é4methanol gradient to give the

PCT/ US97/ 14 ssolved in
net hyl ene c%?%r? se(§%n§§g, gg?éd %thfree HaﬁFogﬁlo%ﬁ§§§&W§$ anid
evaporétednebhglaeedehloeddprmaﬁmﬂ). treatéﬂgwlﬁb%hydrochubmmqIddﬂﬂ?

= , , d,
\(JCgDEé[err]Qn 9%6%}5&%&8 Zégéi&é AEQgﬁ?‘é I)_:DoducH) (2 ?% 9 % 3 6 (r7n Oll(—i)
3.2 (t, Jé%HamwﬁFQCD§19)(81729ﬂ(s 21, 29158 (8 2#&M);7.55 (ED Y932

(Mt HC1) ; El emrental anal ysis for

Cerr]H erEIj(DlNE ePP] OGBer dE9825HREN L] ©.610s, 1H),Cdl.Gul(at,edr=7Hz,C2H39. 19; H,
8.62; N, F d: 69 0 H . 24

Exanple 51 S(d J=5Hz, 9%2 53d1§t(g tgﬁ)4 Ay roxypﬁeﬁyl g ?Z%KA

nethyn@xyezmyl)heﬁhysanﬁﬁﬁmethyﬂ ﬂhenﬁk@ﬁy)eﬂﬁyl)dxézdhe 2H), ToS%a (&t.irred
sol ution q} gH%Et yet hyl met hyl ami ne (1.07m, 10nmol e) in ethanol
d t

(5mM) was a hlun120 tetrai sopropoxide (2.95m, 10mol e), then
2-(3,5-di -gpbusybee (M*+-HC1);
4- hydr oxyphenyl ) - 4- (2- (4-fornyl - phenyl oxy) et hyl ) oxazol e (2.11g, 5nmole)
in ethanolEl&méntal amlhéyseactionCaadi4a7C1N203-H20
Calculated: C, 68.49; H, 8.80; N, 4.99.
15 Found: C, 68.59; H, 8.77; N, 4.99.

Example 50

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-ethyl, i~
20 propylaminomethyl-phenyloxy)ethyl)oxazole

To a stirred solution of N-ethyl,N-isopropylamine
{(3.31m1, 11.88mmole) in ethanol (24ml) was added titanium
tetraisopropoxide (7.01ml, 23.8mmole), then 2-(3,5-di-t-

25 butyl-4-hydroxyphenyl)-4-(2-{4-formyl-
phenyloxy)ethyl)oxazole (5.0g, 11.88mmole) in ethanol
(24ml) . The reaction was stirred for 5 hours, then sodium
borohydride (0.67g, 17.8mmole) was added. After 18 hours at
room temperature, the reaction was poured into 100 ml 2N

30 ammonium hydroxide and diluted with methylene chloride. The
mixture was filtered though celite and the filtrate was
extracted with brine. The organic layer was dried over
sodium sulfate, evaporated to dryness, and chromatographed
on silica gel using a methylene chloride-methanol gradient

35 to give the free base (2.30g, 39%). The free base was



o T - T —— e
————
—

stirred for 4 hours, then sodi um borohydride (0. 28qg, 7.5mmol e) was
added. After 21 hours at roomtenperature, 25 the reaction was poured
into 35%P 98ME%Anoni um hydr oxi de and diluted with net W@_IGH&BH de.

The m xture was filtered t hough celite and the filtrate was extracted
wi th brine. The organic | ayer was dried over sodiumsulfate, evaporated
to dryness, and chronmat ographed on siT}{%fgel using a 30 nethyl ene

chl ori de-net hanol gradient to give the free base (2.21g, 89% . The
free basdi@EobvedolpeliethyhenRyradoride (@fmdni.déyemmmg, witkeated with
g%g'/(; ochl qfy} gr&eh P@rﬁ@daci%i EMAPRLALEY kR DK HGH TR QUG od8e28Y.

PCT/ US97/ 27, 92%) : - 146- [err]H NMR

(o, amorad R ledera s b adacetd, Ik 305 s g O

3.85-8.9 4(Gw,3 3. (m 7 3H),
1.5 (?n ?sf%n AL GRS ggﬁ'?bwﬁ)m@’)% sl Mg £ gtna|‘§/€?%2]f%"
Cerr]H v dﬂ\[e?’rf]q%rﬁ] (M edHpo: 3.2 (&, J= 7@ba,c@}b)t,eoﬂ 0 (n¢, 2 62; H,
8.26; N H.40 .6 (m, 275ound: C, 65.63; H 8.01; N, 7.03. 10
Exanpl e 52 2-(3,5°di -tert-butyl - 4- hydr oxyphenyl )) - 4- ((4- N- net hyl -
15 b hys aed poemhyrphenoxynet hyl ) oxazol e hydrochl ori de A

2-(3,5-di-tert-butyl -4-hydroxyphenyl))-4-((4-N-fornyl -
N- et hyl arm@n@txh@l)apnérréxynﬁpﬁyp)n@%ﬁdmwzm 5H20: To a sol ution of

Vet 1 &Ryar of ur ane 1EGLRRSR) * oF T Gomeaniir A0 Whs Btiet 6096 Sodi um

hydri de ( 2Po8mdml e, 0.83gL., TBleOsesw tlmQBZS,umerﬁsjm. was stirred at
Example 51
15 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4- (2~ (4~ (2~

methyloxyethyl)methylaminomethyl-phenyloxy)ethyl)oxazole

To a stirred solution of 2-methoxyethylmethylamine (1.07ml,
10mmole) in ethanol (5ml) was added titanium

20 tetraisopropoxide (2.95ml, 10mmole), then 2-(3,5-di-t-butyl-
4-hydroxyphenyl) ~4- (2~ (4-formyl-phenyloxy)ethyl)oxazole
(2.11g, 5mmole) in ethanol {7.5ml). The reaction was
stirred for 4 hours, then sodium borohydride (0.28g,
7.5mmole) was added. After 21 hours at room temperature,

25 the reaction was poured into 35ml 2N ammonium hydroxide and
diluted with methylene chloride. The mixture was filtered
though celite and the filtrate was extracted with brine.
The organic layer was dried over sodium sulfate, evaporated
to dryness, and chromatographed on silica gel using a

30 methylene chloride-methanol gradient to give the free base
(2.21g, 89%). The free base was dissolved in methylene
chloride (45ml), treated with hydrochloric acid, and
evaporated to give desired product (2.28g, 96%):




roomtenperature for 10 m nutes then the conpound of Exanple 25 42(E)

(18.9mmol e, 6.92g) was added directly. The reaction m xt ure was
stirred at roomtenperature for 5 hours then poured into a 1:1 m xture
of et hyWQ¥IRFL (500 ) and 10% aqueous sodi um hydr obfeHUSH 7243
solution (500m ). Phases separated and the organi c phase was washed
with brine 30 (500m ). The organic r was concentrated in vacuo to an
oil. The oil was subjected to preparat chr omat ogr aphy, eluting with
15 to 25% acetone : hexane over a 30 minute period then 25 to 35%

acetone exaie 6URC13) tREMLY (s NU2E), 7.HetspdlHFS alt BN$ACONLESIR| NY
pr oduct mere conblned 35 _concentrated in vacuo to afford 3.2g of a foam

Thi s 2H ¥m) 18pph=9Hz, 2H), 5.75 (s, 1H), 4.35 (t, J=THz, 2H),
PCT/ US97/ 347.9253(m, 2H), 3.85-3.95 (m, 2H), 3.4 (s, 347~ 3.0- 3”@%‘ al was
taken onto the next ste wi t hout further ur|f|cat|on

2- (3, 5- di 4%t -duf yfQa-d58EdaxypRenyly - 40 (28Rl wet hyl - 5

N- et hykam h t hyl ) oxazol e hydr ochl ori de

To a s%spéﬁgﬁgi %éalﬁ$ éygeuninunlhydride (13.4 mol e, 0.507g) in

tet rahydr cﬁwxﬁéht(gpnaﬁaa;pszé%afr&§oﬁg§@4ﬁ5%032010 cooling bath), was
added dropw se concentrated sulfurrc acid l e, 0.66g). The

reaction was stf¢akedlatedoom C. 6anpeéralur8. 265 BO Bi.h0tes then cooled to
O[err]C and trqa&g% Wi th soggtbgn gf ECh%COﬁp09n63Of part A, above,
),

(6. 7nmol e, intetra ydrofuran (5 over 30 minute period.

15 The suspension was stirred at roomtenperature for approxi mately 4
hour s1Phen quenched with water (0.48m). The resul ting heavy suspensi on
was treated with chloroform ( 10Briapl8NSRydr ochl oric acid (50m ) and
brine (20m ). The phases were separated and the aqueous phase was
extracted 20 with chloroform (3 x 50m ). The organic |ayers were

conbi ned amﬁv%%h%dd%ktﬁrgabutﬂleé-bmdégazpb@dymhﬂ -4- (Hhedrmebhyd -2 x

50m hen bri ' VgL sodium
sul fé%% fil terggggér%“l%%%%’ yr%feﬁ |n vacuo to af orlggéﬁg%tgl an oil.

Material 25 was then subjected to preparatory chronatography el uting
with 0 to %% ( #refhahofii-tevs ahwbyioArhydrexyabenyl) ) -4~ ((4-N-formyl-

N-ethylamino ethyl)} phenoxymethyl) oxazole

20 To a solution of N-formyl-N-ethyl-p-
hydroxyphenethylamine (18.9mmole, 3.65g) in tetrahydrofuran
(47ml), at room temperature was added 60% sodium hydride
(20.8mmole, 0.83g). The resulting suspension was stirred at
room temperature for 10 minutes then the compound of Example

25 42{E) (18.9mmole, 6.92g) was added directly. The reaction
mixture was stirred at room temperature for 5 hours then
poured into a 1l:1 mixture of ethyl acetate (500ml) and 10%
agueous sodium hydrogen sulfate solution (500ml). Phases
separated and the organic phase was washed with brine

30 (500ml). The organic layer was concentrated in vacuo to an
oil. The oil was subjected to preparatory chromatography,
eluting with 15 to 25% acetone : hexane over a 30 minute
period then 25 to 35% acetone : hexane over a twenty minute
period. Fractions containing product were combined,

35 concentrated in vacuo to afford 3.2g of a foam. This



chloroformover a thirty mnute period then 5 to 10% (et hanol : 1%
anmoni um hydroxi de) : chl orof ormover a twenty m nute period. Fractions

contaln ed conpound 30 were conbi ned and concentr uo to
| "WBladlfighd ed compoLnd nbi ned and BEFRshiNEr
. /6§ 0 m t hen

afford an oil. The oil was treated with chl orofor
hydr ogen chl ori de gas was passed through the solution. The sol ution
was concentrated in vacuo to afford 1.4gg_of a foam which was dried
overnight in a vacuum oven at 60[err]C. WO 98/ 15274

SS Spectrum

PCT/ US97/ . .-148- Va

(FDVB) : %‘%g‘@%al[ B8 TRR (BT [FF 1T B ‘t’%‘?%?&ﬁ‘#f%‘?,r 1H, 7.16
(d, 2H), purigieet@®n.2H), 5.77 (s, 1H), 3.16 (m 7H), 2.78 (3H), 2.41
(m 3H), 1.50 (21H). 5 Analysis Calculated for CJerrJ]Herr]d

o g S e OB -l o125 1

Found:
Exanpl% 53 N-24%;15mmiing ertthybll yphdndwyinetlyphpnykazd1é&( RS) - (4N-et hyl - N-

(5 5o - tor t H AR pheny ) - 4- ((RS)- 15 hydr oxyrmet hyl )
oxazol i ne A suspension of |ithium alum num hydride (48mmvl e,
1729 7o <L AL SARIAGI T o eLhG S At daRibTe o °
t et r ahydr of. 60ay ) ( I3niget rakiydrofivtan e(20ml Wast st10Ped(ateracerbasper at ure
2 L 2REeERY PECHe ek A0S PP Y he cCRBERAr BT ol b BE EaPFRFough
a pad (6f. 7eidlen. OTME6d)i ] t rEte mescdioedwayest Spdedmasukbatie, 25
) Lered PRSI M50 AT AR B Ted 0 OheE U BT
80 to 100%iehhyl sadettaien of Hiexamempaendaof hpaty A} nabevper i(6d7mkpbaet i ons
containing o4t & SURYPNLHELE, CPELHREH. cGoncentpated LD yacygqto
15 The suspension was stirred at room temperature for
approximately 4 hours then guenched with water (0.48ml).
The resulting heavy suspension was treated with chloroform
(100ml), 5N hydrochloric acid (50ml) and brine (20ml). The
phases were separated and the agqueous phase was extracted
20 with chloroform (3 x 50ml). The organic layers were
combined and washed with saturated agueous sodium
bicarbonate (2 x 50ml) then brine (1 x 200ml). The organic
phase was dried over sodium sulfate, filtered and
concentrated in vacuo to afford 4.28g of an oil. Material
25 was then subjected to preparatory chromatography eluting
with 0 to 5% ( methanol : 1% ammonium hydroxide )
chloroform over a thirty minute period then 5 to 10%
{methanol : 1% ammonium hydroxide) : chloroform over a
twenty minute period. Fractions containing desired compound
30 were combined and concentrated in vacuo to afford 1.76g of
an oil. The oil was treated with chloroform then hydrogen
chloride gas was passed through the solution. The solution
was concentrated in vacuo to afford 1.76g of a foam which

was dried overnight in a vacuum oven at 60°C.



30 afford 3.47g. Mass Spectrum (FDMS) : mz 305(M. El enmrent al

analysis for Jerr]Herr]NdJerr]: Cal cul at ed: C, 70.79: H,
8.91: N, 4.59. Found: C,70.65; H 9.05; N, 4.56. 35
WO 98/ 189y 98/15274 PCT/ USQ 7Pq1/Yy8%3/17963

- 149- B. 2-(3,5-di-tert-butyl -4-hydroxyphenyl)-4-((RS)- (4-

fornyl) phenoxynethyl) oxazoli ne. 14 To a solution of the conpound
of part A above 5 (10.0Omole, 3.06q), ﬁ hydr oxybenzal dehyde (11. Omol e,
1. 35Q) and triphenyl hos hlne 11. Onmol e, 2.63g) in tetrahydrofuran
(18m) codPsd P G, ) ad dr opwi se di et hyl azodi car boxyl ate

(11. Ommol ey ﬁM§4g¢DCIqe:yﬁgngfnus 2HWeP §i|(§ed1$; r90ﬂgt??pe5§ jure for

4.5 hours then 10 cohcentrated in vacuo to an was' freat ed
with &hI%& dior AH4m S - Bhd(ShelBY yst al & {(re78bt | 2e78d(BE) , 2.41
filtrationg, Taghe fidd raigwas added water (10nm), the pH was adj usted
to 8.65 with 0.1IN sodi um hydroxi de, and the phases were separated. The

organi® phasdvads strdlatedh fior Gl eFL (¥.0c+Qodmylant,brine (1 x 10m ).

The organi ¢ phagfsulacdlel € _drd eds@Vvey . spdigmsul gate, s§iltered and
concentrated in vacuo. This material Wwas subject ed O preparatory

chr omat ogFspmd el uti ng wWiGh &®- @ 600 &t hyt Mecebadd.: hexane over a 30
m nute period. Fractions containing title conpound 20 were conmbined and
concentrated in vacuo to afford 2.38g of a white solid. Mass
Spect¥&m (FDVB) : miz 409(M. PRAWRLE CIT13) : [err] 9.88 (s, 1H), 7.83

(d, J=8.7Hz. %4)5 Jljngert b&:_SyJ.ZHLth é&ﬂmeléyﬁ) ZJﬁZ((ﬁb*) 6§N5§tﬁ§11hll 4 70
(m 1H), 25 4 (m Hé g
(s, 18H. c mephy asuapm htflamﬂnoawwwymml)m((%) (4N 30

et hyl - N-net hyl am nonet hyl ) phenoxynet hyl ) oxazol i ne
A. 2-(3,5-di-tert~-butyl-4-hydroxyphenyl}-4-((RS)~

15 hydroxymethyl) oxazoline

A suspension of lithium aluminum hydride (48mmole,
1.82g) in tetrahydrofuran (121ml) at -10°C was added
dropwise to a solution of the compound of Example 42 (B)

20 (24 .0mmole, 8.01lg) in tetrahydrofuran (15ml). This mixture
was stirred at room temperature for approximately 3.5 hours
then guenched with water {3.45ml). Filter aid was added to
the reaction then the suspension was filtered through a pad
of silica. The filtrate was dried over sodium sulfate,

25 filtered and concentrated in vacuo to afford 7.41lg of crude
material. This material was subjected to preparatory
chromatography, eluting with 80 to 100% ethyl acetate :
hexane over a thirty minute period. Fractions containing
title compound were combined, concentrated in vacuo to

30 afford 3.47g.

Mass Spectrum (FDMS) : m/z 305(M).
Elemental analysis for C H,NO,:

Calculated: c, 70.79: H, 8.91: N, 4.59,

Found: Cc,70.65; H, 9.05; N, 4.56.

35



T
—— e

To a solution of N nethylethylamne (4.9mol e, 2.009) in ethanol (9.m)
at roomJenperature was added titani um i sopr opoxi de (Q,(ﬁ.mygl,l@,% . 78Q) .
This mxture was stirred at 35 roomtenperature for five mnutes then the
conpound of part WO 98/ 15274

PCT/ US97/ 17963 ~149- - 150- B, above,
(4.9mmol e, 2.00g) was added directly. The suspension was stirred at

roomtenpefature for=8,.:6_ s t he di_um, bor ghydr i 7. 3mol e,

0. 28¢) o added L? Fac ?ygg% PBFP’%mgd?‘B’?(‘)‘toﬁ%’g&‘&&ﬁ%o% o(?(%él{)ha(ﬁaol (16m ).
The reaction 5 foxtyiée phsnexkimeetiydt oommctlameer ature for approxi mately 96
hours then treated wi th aqueous saturated amoni um hydr oxi de sol ution.
The resulting heavy suspension was stirred for 10 mnutes, filter aid

was added al ongTei & hseatieiof2bifil rhehewmpounid loferpadtt N cigvd he filter aid.

I nsol upl e erial.was,1 she iLth t hyl chl ori.de _and brine.. The

filt ra?e {%‘p %Ig%%e\'/\/e?éggg\ggr Qfg‘a\ggﬁ&wg%él eprfalé‘eg) 'e>gt'§z§é{)ed

wi t h et hydrehetchbbehgephdsphified ){11Temaiggni2c g3gsdsn wate-ahydre@iiiaied,

dried over j um sul f at LI.tered a concentrated in vacuo to afford

3.15g of aﬁsEgderP %858?| E?Sfolokl’yg'fagl ﬁ%%&ﬁi GFPP¥IFShas triterated in 9 : 1

hﬁxane ; dileﬂh}@lﬁygdétbegoxymauleubllas Omfoﬁﬁ;om.e'@ged EWHé |std1&itji§m

The materi a s. subj.ected to preparatory chronmtography. Product was

el uted wi t%%m%bl’iﬁ@éirr@ h&aReMm ! eB‘EF&FMﬁnf&%ES %oé’p%% thefut e peri od.

Fractfons ccdszf eéahlﬂ'rageﬂi tibevaﬁmoubdamoliweremk ine waid t(‘z@xt@aihl Rn?.tt‘?ﬁ in

vacuo to a r 89ny. Thi_s teria s taken i nto orof orm

(25m) anoc}%\g%’ﬁ%gom (R a&a‘eé}gl? SEV SIS "eFE TSt e (2 x 10m )

anldf b][{fjlnzetfatémﬁgm Yo the @ngamaeephase a\mdj?iaﬂz%x(;\zl(gFOﬁnglm‘ie pH h

sul fate, filter and .concentrated. in vacuo t.o afford 720ng. is

materi al WHS r%‘g?‘g}?ﬁﬁfil F?eg'\% o?ﬁlg'rhe'zbh)}IN SO gxydro%r@nélm of the

Z gfle cgmmsleﬁ/samégenatepab:atguas dﬂe?d@rgzggidﬁma;s@cm Wﬁﬁ“ﬁ{&gﬂ(’?ﬁc‘i‘é )
err]LC. pectrum . z : err,

T 8 sk 7 Ben G0 Igabi, beine Ta o i) The SsiAn B pases

g- 8(7)( ? 1|‘|)1weﬁegéxégéuzébb'hrzégg:idﬂllsu%ﬁhteé éfg.‘l-(t%eﬂnfnﬂ*46)corfbeffx§|_réafﬂelc11%1

: m , 3. , 2. 2. , 1. S, , 1.

(3H). Erent a'IPgétﬁaF‘%i% 1pdy Wé%e%l[e&tﬂdcf%%ﬁqaa :

Cal cul at edehrom&cod#adby HluBidl wilth640to 60% ethyl acetate : hexane

over a 30 minute period. Fractions containing title compound

20 were combined and concentrated in vacuo to afford 2.38g of a
white solid.
Mass Spectrum (FDMS) : m/z 409({M).
'H NMR (C4C13) : § 9.88 (s, 1H), 7.83 (d, J=8.7Hz, 2H), 7.79
(s,2H), 7.03 (4, J=8.7Hz, 2H), 5.58 (s,1H), 4.70 {(m, 1H),

25 4.55 {(m, 1H), 4.41 (m, 1H), 4.33 (m, 1H), 4.01 (m, 1H), 1.46
(s, 18H.

C. 2-{3,5-di~-tert-butyl-4-hydroxyphenyl)~4-{ (RS) - (4N~
30 ethyl-N-methylaminomethyl)phenoxymethyl) oxazoline

To a solution of N-methylethylamine (4.9mmole, 2.00g)
in ethanol {9.ml) at room temperature was added titanium
isopropoxide (9.8mmole, 2.78g). This mixture was stirred at

35 room temperature for five minutes then the compound of part



WD 98/ 15274 PCT/ US97/ 17963
-151- Found: C 74.45; H, 9.10; N, 6.22.

Exanpl e 54 5

2- (3, 5-wio ssaserdbut yl - 4- hydr oxyphenyl ) - 5- ((4- N-net hyl - N PCT/US97/17963

et hyl am nonet hyl ) phenoxynet hyl ) benzoxazol e A

2-(3,5-di-tert-butyl -4-hydroxyphenyl)-5- 10 nmet hoxybenzoxazol e

A sol ution of 2-hydroxy-5-nethoxyanal rhe0¢36. 9mol e, 5.13g), boric acid
(36.9mmol e, 2.28g) and 3,5-di-tert-butyl- 4- hydr oxybenzoic acid

(36.9mvl B, 9b3%e) (4 . owirele,( 2500y} Was wakiadkfdiatest 18] ngrtee Di en St ar k
trap for roximately t . ays._The reactiqgn m xture t hen

concent rate‘gl Pe ﬁ‘s\}%‘u&'\és Vg%tl rfﬁlda}(ﬁ Lo TSP R "Weea{ %V??P%‘BW acet at e
(200m )  theandoddsite thosichly dydider a(t?ecsmmnm)uw mbprwdm G&dcbémaiﬁré&:ly

200m ) rga hase dried u fate filtered, and
concentra?é’(}(i % &ag)ypt?}? 3% nggeet& m%\%ack o')Fl'Il rl??e‘:tr?a?rérl al was
subj ed edmistprep asat (srtylrred @l mmﬁmgr@iﬂeraﬁiu&e NEp i dfpddx ima 506 eghy|
acetate : m nute period. Fractions contgi&%}p{glitle

hexan over
conpound @Péscgp&nnédfvegﬁ&%cw&ght% § AR EY SRR “PEARDF a
sol i d. solVasd ofpec imhemrdshifB)ying MeawBdbIudfension [wdg |+t MR G [Bor])

98,07 (5, it oL 4400 PR, Wand Rons hh pater Tattly G0 (%
El enent al fangleysics thatoughe mHeHfarrgdYdeird ] Insoluble rﬁfﬂi@ﬂiﬂ egks C
R WA CIATIE X I N e LI
phases were separated and the agueous phases were extracted
with methylene chloride (2 x 50ml). The organic phases were
combined, dried over sodium sulfate, filtered and
concentrated in vacuo to afford 3.15g of an.oil. The oil
15 crystallized out and was triterated in 9 : 1 hexane :
diethyl ether. Insolubles were collected by filtration.
The material was subjected to preparatory chromatography.
Product was eluted with 0 to 10% methanol : chloroform over
a 30 minute period. Fractions containing title compound
20 were combine and concentrated in vacuo to afford 889mg.
This material was taken up into chloroform (25ml) and washed
with aqueous saturated sodium bicarbonate (2 x 10ml) and
brine (1 x 10ml). The organic phase was dried over sodium
sulfate, filtered and concentrated in vacuo to afford 720mg.
25 This material was recrystallized from diethyl ether to
afford 640mg of the title compound. This material was dried
in a vacuum oven overnight at 45°C.
Mass Spectrum (FDMS) : m/z 453 (M+1).
'H NMR (CdC13) : d7.79 (s,2H),7.26 (d, J=8.5Hz, 2H), 6.90
30 (d, J=8.5Hz, 2H), 5.57(s,1H), 4.64 (m, 1H), 4.53 (m, 1lH},
4.38 (m, 1H), 4.27 (m, 1H), 3.90 (m, 1H), 3.60 (2H), 2.60
(2H), 2.30 (2H), 1.46 (s, 18H), 1.29 (3H).
Elemental analysis for C,H,Cl N0,
Calculated: c, 74.30: H, 8.91: N, 6.19.



WD 98/ 15274 PCT/ US97/ 17963
-152- A sol ution of the conpound of part A, above,

(14. 7TnRi8.98/252¥89) i n nmethyl ene chloride (26nm) at -78[ er Hceny@917963
treated mntﬁ %oron tribrom de over a 5 mnute period. The reaction was

stirred at -78[err]C for 45 mnutes then at -10[err]C 5 for one hour then
recool ed back down to -78[err]C . At tHi®i- point, the reaction was
guenched with acetone (3m), warned to O[err]C and saturated aqueous
sodi um bi car bonalen§25mM ) was ¢, 74addedy, Addhlyi,opal gsaturated aqueous

[4

sodi um bi car bonat e (25m) was added fol'l'owéd By efhyl acetate (250m).
Phases 10 were separated and the agueous phase was extracted with

ethyl acetate (100n). The conbi nedE¥Ag®AiEc Sphases were dried over
sodiumsulfate, filtered and concentrated in vacuo to afford 2.2g of a
solid.gA solid precipitate devel oped while drying with sodium sul fate.

0 oL d f s e
'S materiab-13, 50%8 Gy RANAPIRTPERERT NP SO KIS FoRiow i

an addi tional 3.23g of the'title conpoun SS Spectru :
mz 340 (M#1). ¢ehy } aminmre Dhpbiishenogymeshyd ) bprpzoxazti g s, | H), 7. 52
(d, J=8.7Hz, 1H), 7.05 (d, J=2.4Hz, 1H), 6.78 (dd. J=8.7,2.4Hz, 20 1H),

1.44 (s, H. o_ egen a Ly S5 Q.z3nol e H20
Cal cul at el (o (35555 EH,@*%.%%W%, it i Rl C, 73. 04;
H 7.38: N 4.0gethogybenzoxazedes-di-tert-butyl-4-hydroxyphenyl)-5- (4-

f or nyl phenoxy) benzoxazol e. A suspension of the conpound of
part B, above, (14. 6rmol e, 4.97g), powdered potassium carbonate

(29. 3nmol e, 30 A4sobgyion- pEoRvbEAzakielyiethpxyammdliae 5.3 Pmmmide copper

(1) 10di de; (Dy4ymobgys 0. 2396) (58. BrbdlNe o 3a)) 486 3, 5-a SUUGANAL 1!

approxi matel y" 4 hours then concentrate vacuo ‘and heated at
140[ er r ] C 4 dry&ppryikenaedrya¢idnddbs Smmed e, 9. 23@dctiinoacvdaang higrd ol ed to

\r,\gghme%gvnfﬁé‘ém;%%fu%%&' u@tfbabepian selQYT o Added A &1 LAGId O vas
days. The reaction mixture was then concentrated in vacuo
to an o0il. The o0il was treated with ethyl acetate (200ml)
and washed with saturated agueous sodium bicarbonate (3 x
200ml). The organic phase was dried over sodium sulfate,

20 filtered, and concentrated in vacuo to afford 15.96g of a
black oil. The material was subjected to preparatory
chromatography eluting with 15 to 30% ethyl acetate : hexane
over a 30 minute period. Fractions containing title
compound were combined and concentrated in vacuo to afford

25 5.18g of a solid.

Mass Spectrum (FDMS) : m/z 353 (M).
'H NMR (CdCl,) : d8.07 (s, 2H), 7.44 (4, J=8.8Hz, 1H), 7.25
(d, J=2.5Hz,1H), 6.90 (dd. J=8.8,2.5Hz, 1H), 5.64 (s, 1H),
3.86 (s, 3H), 1.52 (s, 18H).
30 Elemental analysis for C,H, NO, :
Calculated: c, 74.76: H, 7.70: N, 3.96.
Found: Cc,74.62; H, 7.57; N, 4.01.

B. 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-5-
35 hydroxybenzoxazole



WO 98/ 15274 PCT/ US97/ 17963

- 153- X 100m ) and 10% aqueous sodi um hydrogen sulfate (2 X

100m ). The organi c phase was dried over sodiumsulfate, filtered and
concent V¥@881%2d4 vacuo to afford 7.64g of an oi | . The ReET®PYAV9as

subj ected to preparatory 5 chromatography eluting with 10 to 25% acetone :
hexane over a 30 minute period. Fr§d§|ons containing title conpound
were conbi ned, concentrated in vacuo and<et aside. Fractions

cont ai ni ng t|tIe conpound plus inpurity were rechr omat ogr aphed el uti ng
with 2 to 596et%y$°b%@%9ﬁeoiothﬁe%améoﬁaﬂ pliepfires®, 12bbvect i ons (fraction

si ze appL i OB €l Vs 25851 ) 1ﬁhﬁ§tﬁf}@eﬁ8”?h’ﬂ8?:&d‘éa§ 3%&ntit>e%tW-t7*éo%0{?as

acetone : xane. Fr aCtI ons contal nin
along\Mtrtx¢%&¢@dwsthrbﬂr@netp%bﬁpmndﬁ auer a 5cmﬁ@@hﬁr@ﬁéd0dn vaheo to

fford 2 d 1 t t
W thout T ur ey -on Sptor Tokfa v URBSL Fbr 83 hEKERERTcHEA 3F, DaffecS B
[ er r ] SNV 9DVSTR 6lhour [ Bhep peggoled bark dogs te, -ZEPC 7. 93t(ah1s

J=8. 7Hz, 1ng 8§hédre5621§htwggbqu F@RE% %%E% é@ét%H%BHé%l)? %%r%ﬁ%

J=8.7,2.4Hz,1H, 13 (d, J=
2- (3, 5- di t@r@°%u@9@ aaﬁynabg§pﬁqngpys5s9@ium-hephybonatg5(25m1) was

t hyl I f
The” compocaiey! phRsagEIERAT) LA RERENTERLE0us goaium DIEaRiBUBRETSLON O
added N—eth@$mh& was agdad| el hewed. Bumekbyloas2og)ef dREOWAd bbeaE@ﬁlun130
('V)'iﬁprqp ydr|%% ?%E%& éﬁhrE%E %gheBBQ”bh e&QE“%§$ Aletddq witBOUrs,

sodi um boro was a 'S suspen5|on was
stirred at8¢hMM1@@ﬁbétat&i@0mb9 Thappnmhunadebygaﬁls Poasest werrequenched

i 2N SERAGyer DAL 061 CILEL) eiTURRRIRE onctme g g, for 10
vacuo to afford 2.2g of a solid. A solid prec1p1tate
developed while drying with sodium sulfate. This material

15 was carefully separated from the sodium sulfate providing an
additional 3.23g of the title compound.
Mass Spectrum (FDMS) : m/z 340 (M+1l).
'H NMR (DMSOd6) : d7.94 (s, 2H), 7.75 (s,1H), 7.52 (4,
J=8.7Hz, 1H), 7.05 (d, J=2.4Hz,1H), 6.78 (dd. J=8.7,2.4Hz,
20 1H), 1.44 (s, 18H).
Elemental analysis for C21H25NO3 0.3mole H20 :
Calculated: C, 73.14: H, 7.48: N, 4.06.

Found: C,73.04; H, 7.35; N, 4.00.

25 C. 2-(3,5~-di-tert-butyl-4-hydroxyphenyl)-5-(4-
formylphenoxy) benzoxazole.

A suspension of the compound of part B, above,
(14 .6mmole, 4.97g), powdered potassium carbonate (29.3mmole,
30 4.05g), 4-bromobenzaldehyde (29.3mmole, 5.42g) and copper
(I) iodide (0.7mmole, 0.139g) in pyridine (25ml) was
sonicated for approximately 4 hours then concentrated in
vacuo and heated at 140°C for approximately 17 hours. The
reaction was then cooled to room temperature, ethyl acetate

35 (100ml) was added and the reaction was washed with water (3
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- 154- filter aid. Insolubles were washed with chloroforn1(100n1)

and bri The phases separated, and the aqueous
extractgﬁom%g%g%hloroforn1(3 x 50m ). The conbi ned organlc gﬁgées wer e
concentrated in vacuo to an 5 oil. The material was then subjected to

preparatory chromat ography el uting.qfh O to 10% ( nethanol : 1%
anmoni um hydroxide ) : chloroformover a thirty mnute peri od.

Curtate i D) dthd o SRR 588 Gy RUBHBESn auReBh T a Byen ch or de

gas. The ld@mit)i.on Tes dibganic phmﬂeewasadedednovamusoﬁaualhmaEBtEhe f oam
was dried

uum oven 0 C Qv to.af ford 0. 766g of

t he t|tIelellt Eﬁﬁ)%ﬁl conceﬂﬁggtﬁg %?ru FUe %QRF? 488 4@vPlicen
[err]H NNBlOCUCHEﬁe mdteeriaB. Wds (sub2éelrted. 66 bdépa&a&o%& 2. 4Hz, SFD
7.38 7.03 ( 20 (m
1H , 94 Pﬁ°4§% r%?%ﬁy(%ﬁégl%ggg&tgk$8 E? g%% ace%§%elePex@ﬂ§ ove
Exanple 5% 30 minute period. Fractions contalnlng title compound
2-(3,5-di-tert-but hydr oxyphen ) 4- N- t -N
et by am HER T R0 s e eRe S ad i g kicuD Bhd” 5et aside.
2- (3, 5- drﬂnadtinnq1edahqﬁmnugphenyé)¢eﬂpound plus impurity were
(nethoxyet 5-ox S nsi on
3, 5- dl-tethﬂﬁ%ﬁa -% #9%%%9 WItBCth?lé ﬁ#ggg &f%ﬁ i‘'n xyl ene
(3 3n) EﬂhaxxnnEKbrtEMQefﬂrﬂtelMaSradﬂEdnthﬁﬁ&bt&bhogm%é The SUSpenSIon

heated at 4 rr f 40 ' utes to _renove ess thi.on
chlorlde ?ﬁP§9ﬁ¥P§ﬁéf% %%@mggi %ﬂl FdEeHQFP9§F|V3 uted ﬁ?&ﬁéﬂé%Ted to
a drop addiddtwmd unrieéxarddi s PRAetiahswaesntainaddediouer c@nfplomdmwaalﬂee
period to 2 ' | 15. Ommol e, 78g) in

| ut h t hyl d
pyridine © b3 u‘%ﬁ$3°ngﬁwiﬁh Egg%g??go g&EgébgﬁB&éP§ rFWeaPQactlon was

concentrated in vacuo to afford 2.18g of a solid. This
15 material was taken on to the next step without further

purification.

Mass Spectrum (FDMS) : m/z 443 (M).

'"H NMR (DMSOd6) : & 9.93 (s, 1H), 7.99 (s, 2H), 7.93 (4,
J=8.7Hz, 2H), 7.85 (d, J=7.8Hz,2H), 7.60(d, J=2.4Hz,1H),

20 7.17 (&4, J=8.7,2.4Hz, 1H), 7.13 (4, J=8.7Hz, 2H), 1.46 (s,
18H) .

D. 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-5-( (4-N-methyl-n-
25 ethylaminomethyl)phenoxymethyl) benzoxazole

To a suspension of the compound of Part C, above
(4.6mmole, 2.06g) in ethanol (27.6ml) was added N-ethyl-N-
methylamine (9.3mmole, 0.549g) followed by titanium

30 (IV)isopropoxide. After stirring at room temperature for 4
hours, sodium borohydride (7.0mmole, 0.263g) was added.
This suspension was stirred at room temperature for
approximately 15.5 hours then quenched with 2N ammonium
hydroxide (31ml). The suspension was stirred for 15 minutes

35 then filter aid was added and filtered through a pad of
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- 155- heated at 100[err]C for one hour. The suspensi on was
concentrated to an oil then heated at 130[err]C for 1.5 hours. The
react i owowsieepl ed to room tenperature, nethyl ene chkor/iskniased wat er
wer e added and the phases were separated. 5 The aqueous phase was
extracted with nethyl ene chloride. The conbi ned organi c phases were
washed with saturated aqueous sodi-dh4oi carbonate (2 x 50m ) and brine
(1 x 50mM). The organi ¢ phase was dried over sodiumsulfate, filtered,

ang_concgmwmﬁéxidiﬁ&wﬂimsélub&é@rﬁeﬁﬁ4@afhe@nwﬂth-cﬁmeﬁéﬁgaﬁakﬂobﬂﬂ)MﬂS
subj ected to, prepara ronat ogr.a el utin Wi t o acet one :
hexane. Fﬁﬁﬂgﬁﬁﬁyﬁxjéﬁﬁﬁiﬂg ?F??ephgsgﬁoﬁﬁBﬁﬁgtﬁgreaegnﬁbﬁeﬁgueeﬁéentrated
in vacuo phafd afdb extZadPgd Whts ORLErbabrmas3t aKsomd@nt o he next step
wi t hout further urificqﬁion. 15 erréH NVR (CJA 3) : [err] 7.94 (s,
2H), 5.71COMRINeR gPgrnlic phaseg yepe %Pﬂ? §F§§t?é,1§kW?C§?oB°(FP J=6. 8Hz,
gH%B é539 <{iS.L . bTr%elfih&t_?]r:'a&D w&f1 thtlan) sxibjected to preparatory
-(3,5-di-tert-butyl - 4- hydr oxyphen - 4-
(hydroxyefﬂ&qﬁmﬁf%g%ﬁé&%d?225¥£g Wed) 5%o 143 4 meEBErBA of 1Bhe conpound
of part AamghVunm hydréRidaempl e, cRld2@Fotn svbhyhennieblonidatell. 3n)
cooled to 25, O[err] C, was added borontribrﬁnide élQ.InnDIe, 4.798). The
reaction REFIQG 1 r AFACTLPRTr SOREABPERH] BLEABNCGURABAEIWRF EhCOmPiBE yr at ed

?ﬂgﬁ?us sqﬁhuﬁzbza@rE@@@i@m(é@nfatevwherfilgatég. hTﬁadmethutﬁnﬁaehloride
were a ed, . pnases re arate an t he agueoys pnase was
extr ai;ﬁ? ed SATH HeR R BheR 3‘@‘/“559%% aﬁfgilséezgﬁ%) . TRReSPORBLRBIWEPgARRR

phases wer®rdreth-atedoyer vaedoupbssl Eahf. firhtergdm #8d eeneantihaked in
vacuo to afford 2.27¢g SL an oil. The natgrial maﬁ %ubj%ctgd to

pr epar at or{ASHIBRYSYrabh§Y e uPYRERWPPR 58 85EQEY, Ur APPY ©F LRE; fiLle
hexane ovefompaithdrl nute period. Fractions WO 98/ 15274

PCT/ US97/ 17963 Spectrum (FDMS) : m/z 486 (M-HC1).

15 'H NMR (CdCl3) : & 8.07 (s, 2H), 7.55 (dd, J=8.75,2.4Hz,3H),
7.38 (d, J=2.5Hz,1H), 7.03 (m, 3H), 5.69(s,1H), 4.12 (m,
2H), 3.20 {(m, 1H), 2.94 (m, 1H), 2.67 (4, J=5.0Hz,3H), 1.52
(s, 21H).

20 Example 55

2-(3,5-di-tert-butyl-4~hydroxyphenyl))-4-({4~-N-ethyl-N-
methylamino methyl)phenoxyethyl)-1,3,5-oxadiazole

25 A. 2-(3,5-di-tert-butyl-4-hydroxyphenyl))-4-
(methoxyethyl) -1, 3,5-oxadiazole

To a suspension of 3,5-di-tert-butyl-4-hydroxybenzoic

acid (13.é6mmole, 3.41g) in xylene (3.3ml) at room

30 temperature was added thionyl chloride. The suspension was
heated at 45°C for 140 minutes to remove excess thionyl
chloride. At this point the acid chloride derivative was
transferred to a drop addition funnel. This material was
added over a five minute period to a solution of

35 methoxyethylamidoxime (15.0mmole, 1.78g) in pyridine

(6.7ml). After the addition was complete, the reaction was



- 156- containing title conpound were conbi ned and concentrated in

vacuo to afford 1.63g of the title conpound. Mass Spectrum (i on spray
MB) : R¥Goif3d M . [err]H NVR (CdC 3) : d7.94 (s, 2Hpctuss#{meiH), 4.05
(t, 5 J=5.8Hz, 2H), 3.04 (t, J=5.8Hz, 2H), 2.73 (t, J=6.4Hz, 1H), 1.48
(s, 18H). El emental analysis for Clerr]Herr]Nerr]O[err] :

Cal cul at ed: C, 67.90: H 8.23: N, 83 Found: C, 68. 03;
H 8.27; N, 8.67. 10 C. 2-(3,5-di-tert-butyl -4-hydroxyphenyl))-4-((4-

fornyl phmwé@tawliedo@ Bopxaflearelhi®. The suspe-ﬂél@rls@dﬁion of the

conpound of part B, above, 4. 8mol e, oL he 0S h ne
(5HEW#D|§O LS co a% ﬂyargkﬁﬁeﬁféF&éhF&eqag EA#% qX§P I

tetr ahydmfélrleéacmolﬁ 8w881 todleQCtwagoaddednietialtylraz Ot A®nd at e
(5.1 mol e, 895q). The reactiqon was stirred_at roomtenperature for

f our day§1"tllﬂa‘hl%n%% t¥akey VRr§aedgeco 3t &e PhRS eSO VR SSRaTr

subj est et feRFE St Phis&wasREREFARRE e Wit thet hy 1 o3 329 KDY et hyI
acetate : hexane over a 30 mnute period. Fractions containing title

conpound F&iCerbined h969%§§6eﬁ?éﬁ&éh%@%awﬁﬁ§hﬁ9ﬂmr%&jﬁﬁﬂPnﬁﬁﬁﬁwnrated in

vacuo  achfedlls OibdidhenobhrvBaateeqhes wom)efamd Geat@ 8%Un1 )25 then
washed MAt 10% agueous ggta35|un1carbonate X 50mi t.hen 10% aqueous

sodi um bi8f FRELARLC xPBBAP) WaPhErdfgativer Soddasés ti ddihRieSodi um

sul fate, drd tesenBPted iR0DELRL dled Afdbraaquad %ﬁifafrprdil520nﬂ1é)f a foam
The materi al taken on to the next step without further

puri tPcateadrerial wag, pppo REReACEe] B eparataryy c@goe@q%rapm gluting

7.83 (d, withJE8s 7hGetdhl, : ThB%ahd.. Jf&e%@%on%Hkodié&ﬂfhé“@mtfb51 (t,
2H), 3.31 (t, 2H), 1.48 (s, 18H).
PCT/ US97/Corgaaund’ were combined, concentrated 1n qggpo to affford

2-(3,5-dix teid: bubyk s 4mBY XY PRARY lekedr Nt Hedt step without

further purification.

15 'H NMR (CAci3) : & 7.94 (s, 2H), 5.71(s,1H), 3.83 (t,
J=6.8Hz, 2H), 3.39 (s, 3H), 3.06 (t, J=6.8Hz, 2H), 1.49 (s,
18H) .

20 B. 2-(3,5-di-tert-butyl-4-hydroxyphenyl))-4-
{hydroxyethyl)-1,3,5-oxadiazole

To a solution of the compound of part A, above,
(6.4mmole, 2.12g) in methylene chloride (11.3ml} cooled to
25 0°C, was added borontribromide (19.lmmole, 4.79g). The
reaction was stirred 2.7 hours at 0°C then guenched with
saturated aqueous sodium bicarbonate {10ml). Water (10ml)
and methylene chloride (10ml) were added, phases were
separated and the agueous phase was extracted with methlene
30 chloride (1 x 25ml). The combined organic phases were dried
over sodium sulfate, filtered, and concentrated in vacuo to
afford 2.27g of an oil. The material was subjected to
preparatory chromatography eluting with 20 to 35% ethyl

acetate : hexane over a 30 minute period. Fractions




met hyl am no net hyl ) phenoxyet hyl ) -1, 3, 5- oxadi azol e To a solution
of the conpound of part B, above, 5 (1.1mvole, 0.450g) in

1, 2-di chl oroet hane (5m ) was treated wi th sodiumtriacetoxyborane

(1. Inmolwo 9818689) fol | owed by N- et hyl - N- et hyl am nePCT/USHIIES
0.063g). The reaction was stirred at roomtenperature for approximtely
24 hours then quenched wi th aqueous sodi um bi carbonate (25m ). Ethyl 10
acetate was added, stirred 15 minutes t4&T t he phases were separ at ed.
The organi cs were washed with aqueous sodi um bi carbonate (3 x 25m).
The or ganicomptmisei ngst tohe entmpbedd werencembinetioaad ebhcenthetedt dni al

was then subjected t repara raphy,. eluting with 0 to 10%
( met hanol V4%© tclo/agﬁ%%igmgﬁ%d?oxﬁﬁg I):'IJ‘QT% g‘?‘BBb‘ﬁﬁTover athirty mnute
period. Fnéds secomimi hiog sprag Mbipoundzwele dmybi ned, dri ed over
sodi um sulsf at.e _a lt.ere efllt te%vaf atu wi t h hydrogen
chl ori de gg E&‘th%éigl&u on%v'\?/agﬂt h j}ﬂ 4h(tsr a'ltx'g> %aé/ic{ﬁ) to a foam

The foam wass dBHz2d 2H) a 32004vatuum=5veﬁzat 280} ekr. & aver o=ghunutzo alfiord the

title co {gi 1%%;5 Spectrum (FDVB) : niz [err]H NMR (Cdd 3)
[err] 7. ont (38215 (d, 2H), 7.00 (d, 2H),5.73 (s, 1H), 4. 44 (t
2H), 4.10 E(mmélrlrt)al3aa81:(rsis25br CigH3gMOgmM: 1H), 2.86 (m 1H), 2.63 (m
3H), 1.58 (3H), 1.49 25 (s, 18H). El emrental anal ysis for C28H40CLN303
Cal cul at ed: Caleelagedy s @3 6K| 98 3%, 8.23: N, BofAd: C, 66. 86;
H 7.91; N 8.2Fx5und0 H, 7; NEX@NR l7e 56 2-
(3,5-di-tert-butyl-4- hydroxyphenyl )) -4- ((4 N et hyI et hyl am no

met hyFP-1, 2, 3, 4- tetrah drona ht h%iG oxyet hyl)
oxazol e hydroch? of3 d2- 35" cer 98#EBQ¥@XYPhenyl))— -{{4-

PCT/ US97/ 17963 formylphenoxy)ethyl)-1,3,5—0xad1azol§8'

To a solution of the compound of part B, above,

15 (4.8mmole, 1.49g), triphenylphosphine (5.lmmole, 1.35g) and
p-hydroxybenzaldehyde (5.1lmmole, 0.629g) in tetrahydrofuran
(8.6ml) at 0°C was added diethylazodicarboxylate (5.lmmole,
0.895g). The reaction was stirred at room temperature for
four days then concentrated in vacuo to an oil. The

20 material was subjected to preparatory chromatography eluting
with 20 to 35% ethyl acetate : hexane over a 30 minute
period. Fractions containing title compound plus p-
hydroxybenzaldehyde were combined and concentrated in vacuo
to an o0il. The o0il was treated with ethyl acetate (50ml)

25 then washed with 10% agQueous potassium carbonate (3 x 50ml)
then 10% aqueous sodium bisulfate (1 x 50ml}. The organic
phase was dried over sodium sulfate, filtered, and
concentrated in vacuo to afford 520mg of a foam. The
material taken on to the next step without further

30 purification.

M NMR (CdC13) : § 9.88 (s,1H),7.94 (s, 2H), 7.83 (4,
J=8.7Hz, 2H), 7.07 (d, J=8.7Hz, 2H), 5.74(s,1H), 4.51 (t,
2H), 3.31 (t, 2H), 1.48 (s, 18H).



A. 2-(3,5-di-tert-butyl -4-hydroxyphenyl))-4-((4-

car bonet hoxynet hyl ) phenoxy) oxazol e 5 To a solution of the conpound
of Exa rt C, above, (31.2nmole, 10.149), hy,
acet at nggggf(l .1mol e, 5.85g) and triphenyl phosphi ne (35 l;1&96%/99;1%9“239)

in tetrahydrofuran (56m ) at room tenperature was added
di et hyl azodi car boxyl ate (35. 1mol e, 6.138)%. The reaction 10 was stirred
overni ght at roomtenperature before being concentrated in vacuo to an

oil. The was treated w th t hyl ene chl.ori an iltere nd the
filtrate \%S i_égngéﬁtlr—gteg& _ibﬁlt\ygg_u }i'fyo %ere?nﬁﬁ)e) T Ték%éﬁ‘%%yf—ﬂ“
subj ect ed t mephgpamitnor ynethydnetiogiaphys el Wi 3, SvdbadDatol85% 15
acetone : hexane over a 30 minute period. Fractions containing title
conmpound were resubj ected to chromat ography, eluting with 15 to 30%

ethyl acetate.:To a belamdcoverf alidd crdmiptbmcpeasﬁ ashrFrEctaleee cont ai ni ng
title ound wer.e i ned centrated in vacuo to afford 20
12. 079 °of Lh - B 8! °w§§§n§péiiﬁuﬁ?( Stoqiitig s SRfT as tEePFRANVR
( DVBQJ6) wﬂih9§o@3uﬁHﬁxﬂaE&dbxyﬁHﬂané’EQ(Bmmdié O OsﬁbﬂGféIﬂodéﬁ B&E
2H), 6.90 (d. _J=8. (

(t, J=6.6 ﬁ?}’ i 4ft%‘?1 %‘mfsrél 1m° n ‘?ﬂg anal ?-s é%‘?tlgpl wis®
Clerr] H[ergi:NEtedr ]at: room temper@adwctd afteeel: appr&clﬂéﬁ:éﬁz M HodBs thes. 01.
Found: H_ 7.65; N .3.1

2.3, 5- oi - P4PPCBER, PAEM, SR RIS iqatbonate (25nl).  Eehyl

et hanqat e) pbevaxy) @xaz@dded, stlrred/isnﬂﬁnuﬁésntmént&meqpm@@@@dw@fepart

A, above (26nmol 2.07 and lithi um ox1 78rrm)l 86Q0) | n 35
et Fanydr of SPARAEES ) Thisy it (g e RSt ikl S Rer o | sodi
98/ 15274 blcarbonate (3 x 25ml) The organl&xﬁﬂéﬁgﬂhéggﬁﬁncentrated

-159- for 4.5 hours. t|on was 1 hen oled to.ro
t enper at ur &7aKa°HA § (aé’Sr‘ﬁl) an mt%%t"éai zgﬁﬁrj %H}a:!ecter% to

preparatory chromatography, eluting with 0 to 10% ( methanol

15 : 1% ammonium hydroxide ) : chloroform over a thirty minute
period. Fractions containing title compound were combined,
dried over sodium sulfate and filtered. The filtrate was
saturated with hydrogen chloride gas. The solution was then
concentrated in vacuo to a foam. The foam was dried in a

20 vacuum oven at 60°C overnight to afford the title compound.
Mass Spectrum (FDMS) : m/z
'"H NMR (CdAC13) : 8 7.94 (s,2H),7.49 (4, 2H), 7.00 (4,
2H),5.73 (s, 1H), 4.44 (t, 2H), 4.10 (m, 2H), 3.28 (t, 2H),
3.18 (m, 1H), 2.86 (m, 1H), 2.63 (m, 3H), 1.58 {3H), 1.49

25 (s, 18H).
Elemental analysis for C28H40C1N303

Calculated: C, 66.98: H, 8.03: N, 8.37.
Found: C,66.86; H, 7.91; N, 8.27.
30 ' Example 56

2-(3,5-di-tert-butyl-4-hydroxyphenyl))-4-((4-N-methyl-N-
ethylamino methyl})-1,2,3,4-tetrahydronaphthyl-6-oxyethyl)
oxazole hydrochloride



hexane (25m ) were added. The phases were separated and the organic

phase was washed with 10% aqueous sodi um hydrogen 5 sulfate (1 x 50m) and

brine (1 x 50m ). The organic phase was concentrated in vacuo then

subj ect wa 98 5pTdepar at ory chromat ogr aphy, el uting w t Pcrwss74@¥83 net hanol
met hyl ene chloride over a 30 mnute period. Fractions containing

title conpound were rechrontat ographed eluting with 0 to 3% 10 net hanol

met hyl ene chloride over a 30 minute peib8d. Fractions containing title

conmpound were conbi ned, and concentrated in vacuo to afford 1.60g of a

f oam Mass Spectrum (FDVMS) : mz 452 (Mtl). [err]H NWMR (CdC13) :

d7.82 (s, 2H), 7249 ¥, &-diHrert mulethdﬁox@w&z@))zwu&-So (s,1H), 4.16

(t, 2H), 3.56 (s, ,2 3. 1, 48 El emrent al
anal ysi s for c%ﬂi?ﬁ%mxymethy]daﬁk&%ﬁ% 2824 71 82 H 7.37: N, 3.10.

Found: C 71. 82, H 7.46; N, 3.03. 20

6-[2-[£3,5-di- rt but h hen 4- 0X
et Lox -tetral e 6d ygl%oéy‘gocf?]{?%‘fp%f fégx%‘f}ﬁlrb%u}ld B#Thart B, above
25 (3. Smablose, 1 (ng)sz@t yd sy chl p+tneler dorphempll dcdt Qe

(4 2ol .26, 5L orni % AT e I R GRE L 1%, 17018y 5. ho <

t hen cool eg t@drmmdlﬁimﬁfa&t ufs6mend at rmmeémgs@wdur@ wasugadeda foam To

a suspensi_gn of | um.num chl orj 10.6mmol e, 1.41g). in nethyl ene
chl ori de diet %é’ aa arbHREy e éf&"ﬁ%%e éoﬁm on ofethe2ak+achl ori de
in 10 rre:htsyls@ieczf&& QiVeSL&l:(g’ifd )atOVﬁclSorﬁt tiélﬁﬁ@r&ftttﬁ\ﬁé eb@ebreUbe Ryt

et hyl ene gas was bubb] ed t hrou t he sus ens approxi mately 105
ot es. HRRCRRTANRR Wi TG ot B R | AR bl R : TEBHES WEER
stirring. mé@hymﬁhaMﬁﬁﬂdmﬂ&ﬂEﬁmmiflltered aNM)BBélﬁﬂférate was

PCT/ US97/ 17963 t he,_organic

phase was SRRSIRRFRAGHE N IAFERHT DT Attt The(9a§e%bﬂ})w§ﬁdsﬁP?ﬁ8t? X
100m ). The @Igmﬁlfatﬁﬁlﬁﬁ&:matogfﬁplﬁad oyPlit Bogli wbtksubdate, 36l tered and

concentrated ifhe . NAMR QA T97h 1406 812 {0am JhepEisrial ves
subj e ed?®
containing title compound were resubjected to
chromatography, eluting with 15 to 30% ethyl acetate :
hexane over a 30 minute period. Fractions containing title
compound were combined, and concentrated in vacuo to afford
20 12.07g of an oil.
Mass Spectrum (FDMS) : m/z 465 (M).
'H NMR (DMSOd6) : d7.92 (s,1H),7.73 (s, 2H), 7.52(s, 1H),
7.16 (4, J=8.7Hz, 2H), 6.90 (4, J=8.7Hz, 2H), 4.22 (t,
J=6.6Hz, 2H), 3.59 (s, SH), 2.96 (t, J=6.6Hz, 2H), 1.41 (s,
25 18H).

Elemental analysis for CygH3gNOg :

Calculated: C, 72.23: H, 7.58: N, 3.01.
Found: c,72.47; H, 7.65; N, 3.10.

30 B. 2-(3,5-di-tert-butyl-4~-hydroxyphenyl))-4-({4-

ethanoate)phenoxy)oxazole

A suspension of the compound of part A, above (26mmole,
12.07g) and lithium hydroxide (78mmole, 1.86g) in
35 tetrahydrofuran (87ml) and water (28ml) was heated at 65°C



L TRt mr—

5 to preparatory chromatography eluting with 20 to 35% et hyl acetate :

hexane over a 30 m nute period. Fractions containing title conmpound
wer e conmaigwahiszand concentrated in vacuo to afford 680RQTAKIZHITI6 | .
Mass Spectrum (ion spray Ms) : mlz 462(M+l). 10 [err]H NWR (Cdd 3) : d7.83
(s,2H),7.50 (s, 1H, 7.04 (d, 1H), 6.82 (2H), 5.49(s,1H), 4.28 (2H)
3.51 (2H), 3.03 (m 4H), ~ 2.55 (2H),-12%8 (s, 18H). El ement a
analysis for CJerr]Herr]NJ err] Cal cul at ed: C, 75.46: H,

7.64: N, 3.f% 45 hoursFourilé reaction @Wagbthtn HooledtNrodmd2. D

2-(3,5-di-tert-butyl -4- hydroxyphen = 4- (((4- N- et hyl -

N- et hyl anmi F&HRE 9rﬂ,§¥%,§§¥£?ré%%éﬁ&n&bﬁtﬁﬁpy - acetate {(2pmldi @ARd

oxaéol e h%d{jeaféﬁe)][imnﬂp were addedThi Theophaded wasesselaarited lanhdrepar ed
as escri pe

Cfor. in Exanpl 5 _ Ma S A _
i 7 Sl SRRty sl PRI T
itl)i) g.gg SH)fatfe 701 22 5001 H) and. B4iatH)(1 % 30m(y,.1HThed o3Yadlkd phade’ (M

2H), 3.11 (m. 6H), 2. 3 .1.53 (s, 18H).
Exanpl e 57 WafH éon‘gen%?@?@-ﬁ?- {F’%SHPyZ-?’E-g‘h%‘F’affﬁﬁé‘nW) Pﬁ%ﬁ?&@&y& ( 4-
getgygeghybmﬁdﬁgﬁﬁ$Wépﬁﬁﬁnal&ﬁiﬁgyhﬁ@haDOEQ 10% meBhanol : methylene
2(3 5 41 Lo oty - &0y PREVEL $(%0a. rracsgpreesosiigiRiRzol e 35
- 161-t ol titlhelz Acéxgﬂacblﬁiiggwéfet fépheamltalg@@wa%m@d( 21%t8 nyTetith 3)1-tb293)%|
in me ene chl orj de was. treated with iqdine appr oxi mat el y
3Q.17g}gmﬂW?tQPQR4I’yé?FBgléaﬁth grddg; gyer a %%hgﬁq%%ﬁi ¥%$Tred
fifteen m nutL£syidNeNcenc@inihgntot1d- compound were combined, and
(3,5-d|-tert-butyl-4-hgdnonghenyl)-4-%2-
concentrated in cuo” to afford 1.60g of a foam.
Mass Spectrum (FDMS) : m/z 452 (M+1).
'H NMR (CAC13) : 47.82 (s,2H),7.49 (s, 1H), 7.17(4, 2H),
15 6.85 (d, 2H), 5.50 (s,1H), 4.16 (t, 2H), 3.56 (s, 2H), 3.06
(c, 2H), 1.48 (s, 18H).

Elemental analysis for C27H33NOS :

Calculated: c, 71.82: H, 7.37: N, 3.10.
Found: C,71.82; H, 7.46; N, 3.03.
20
C. 6-{2-[(3,5-di-tert-butyl-4-hydroxyphenyl)-4-oxazolyl]-

ethoxy]-tetralone

To a solution of the compound of part B, above

25 (3.5mmole, 1.59g) in methylene chloride (5ml) and 1 drop
dimethylformamide at room temperature, was added thionyl
chloride {4.2mmole, 0.50g). This solution was heated at
45°C for 2 hours then cooled to room temperature and
concentrated in vacuo to a foam. To a suspension of

30 aluminum chloride (10.6émmole, 1.41g) in methylene chloride
(24ml) at -10°C was added a solution of the acid chloride in
methylene chloride (3ml) over a three minute period. Next,
ethylene gas was bubbled through the suspension for
approximately 105 minutes. The reaction was then poured

35 into ice/water (50ml) with stirring. Phases were separated,



hydr oxyet hyl ) oxazol e (79. 2nmol e, 25.10g) and i m dazol e (158. 3g, 10.779)
in methylene chloride (300m) was added over a ten mnute period. At
3.0 hours the reaction was concentrated in vacuo then taken up into

met hyl ewo s8niser4 de 10 and subjected to flash silica gel HOTVES92MT968.
Desired product was eluted with 1:1 ethyl acetate: hexane, collecting
500m fractions. Desired fractions were conbi ned, washed with 1 X 250m
AN sodiumthiosulfate and 1 X 250m brilAé- dried over nmagnesium
sulfate, filtered, and concentrated in 15 vacuo to afford 32.53g (96% of
the titl eap@mbendrganidhtmasipesds wdsiddb)with 1IN hydmbehie@ridMacid

err]HN CdCl [ err]).: 7. 90 , 7.52 (s, 1 5.6 s, 1H),
5550 (1 325 oy g e (R Hlomly 02 dfe Sxlanty Phide dag L ion
?:ngl?)yzi)s ﬁa{i(gdil@tv@ﬁ fs:o“dzi(i{mrsdl-ifaaréj Lfﬂtaﬁzl‘éd E%06] c%nceSIGaiéﬁUéﬁt_eg: 6 N
und:
3. 30. vacgo %02-6(%5%’?%1- 1499 -HLt31 f%%ydr%&?d%%ﬁﬁgﬁ-‘(% subjected
cyanoes hyltooxazsradory chromathkiyfasio) Wivhing wdth uzo cyanssie ¢844y bmmol e,
5.509) in di met hyl sul f oxi de% m) at 92[err]C was added

2- (3, 5- di &&@te - 31 LYSAr EQHE{-RHS%E BLeQGuoet AT I TRAzol €

(70. 4nmol @ontaindthPlg)t Ve POt rwetksi ¢dripi Aednein@vesnasnergbeaf iye 30
m nut e peri od. qﬁ)pr%n(?t%ﬁ/ 1.5_hours,]ater, the reaction was cool ed
to room t &fet%t it & rR80 f 137 194 et hyl acetate : hexane (250ni)
and 10% amieQl o acsh UM earaoray eMs) : (mbPnd g2 (Mhree distinct phases
resul The |l owe e S se ated and di.scarded., The r inin
phasesO werE H¥R zéﬂgﬁgsed d7T\I$§ é&ugg]sgp%zgs %&ﬁgxtra&%c‘% t]ﬁﬂ? 1 e?hyl
acet at e: haxare (Bi)X 20004 )s, Bonpi aepls orZ@Nj c3 phasesuNer®. 03 (dri gd) pver

sodi um chl_orj de,_ filtered, reduced in volume and WO 98/ 15274
PCT/ US97/ 27§83 (2H), PIE8 (& PLssS -162- subj ected to
prepar at OrEy exUr B Qg @PAYLs Ther ey g1 alioyas eluted with 10 to 30%
ethyl acetate : hexane. Fractions contai ning the desired product were
conbi ned, driefadhelatedySOerrT5i46t eiled? ahdl: c8nc2nPPated in vacuo to
afforgs18. 259 poung: c,75.41; H, 7.39; N, 3.02.

D. 2-(3,5-di-tert-butyl-4-hydroxyphenyl))-4-((4-N-methyl-
N-ethylamino methyl)1l,2,3,4-tetrahydronaphthyl-6-
oxyethyl) oxazole hydrochloride

20
This compound was substantially prepared as described

for in Example 55, part D.

Mass Spectrum ({(ion spray MS) : m/z 505 (M+1).

'H NMR (CdCl13) : 8 8.25 (s,2H),7.71 (s, 1H), 7.00 (1H), 6.71

25 (1H), 6.64 (1H), 5.30 (s,1H), 4.39 (2H), 3.57 (m, 1H), 3.39

(2H), 3.11 (m, 6H), 2.79 (3H), 1.53 (s, 18H).

Example 57
30 2-{3,5-di-t-butyl-4-hydroxyphenyl)-4-(3-keto-3-(4-

methylethylaminomethyl-phenyl)propyl)oxazole

A. 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-4-(2-
1odoethyl)oxazole.
35



5 (799% . Mass Spect r um( FDVB) mz 326 (M. [err]H NMR

(CDCl[err]): d 7.84 (s, 2H), 7.53 (s, 1H), 5.54 (s, 1H), 2.94 (t,

J=7. 1Hz wWabdsn1s27478 (t, J=7.1Hz, 2H), 1.49 (s, 18H). El eqEmsat1mesl ysi s
cal cul ated for C20H26N2Q2: 10 Cal cul at ed: C, 73.59; H 8.03; N,

8. 58. Found: C, 73.37; H, 8.05; N, 8.53. C.
2-(3,5-di-tert-butyl -4-hydroxyphenyl )-"41—6(12' f ornyl et hyl ) oxazol e 15

A solution of 2-(3,5-di-tert-butyl-4-hydroxyphenyl) - 4-

(2- cyanoet hyI )wasz:mhﬂ:iﬁml terlﬁlaeﬂﬁgﬁ;hbspmhuenewl@?mh)ole, 3at. 1260[,err] C
was treat I f L ut vl mhydridein
tol uene ( q}ﬁé%% %ch?flég Lé&qlg it Fgeaﬁgtge%é:ﬁ cq)' er stirring
15 mi nut es(a@tpro:@mata{lyth% Hrg) |@@¢aéeaodel&aylalﬂ/@y c@tiwe@matr@

reaction mne s &lidd eé’&ﬁ%ré&"’fﬁf@&@ﬁrﬁﬁﬂﬁ%e@r theh® QWL Satlw

reaction was treated nmet hanol .5m) t en a saturate o) utlon of
amoni am dBl-GiHe ‘E%B@Tﬁ")‘tyhﬁetﬁyé’{?mﬁﬁn&fﬂ)‘ ~{(Room tenperature for 1.5

hours, they &aﬁ&yéﬂhy@poia@@wd(?ﬁ MBléo‘V@sunbgnl @ndCiithi@e2oleunti| a

bi phasi t t ed t al b
ol utt on wad 38 Wl ERY S e vk BR chieade, o BREMaR R (e
aqueous ploassr m&mtmmm&d pethodt hyAtadelaheuf2 Xh250mepction T

combi ned qi gqgaa%%\gé ¢ ¥RSDady Mﬂezqesszga e g&gbeq\?h DI 19N O fodi um

bi car bonat e-organi c. phase was

rine
r educ®® t@%pﬁ@d%@%&yﬁgoﬁ%%h sioigp gslufd lixatiemj-edasduss preparatory
chromat ogifdict wadhe1dBé@rwathwasiekthod Wcklhal el: (Pxel@%émtdaﬂ!l@ctlng

t ol uene radj e Fractjons cqntaining the desire uct

conbi ned, Sd)rqg ‘%)‘?/%‘Ft%ﬁﬁes#ﬁﬁfgﬁaf tac F?’PFeW@Jeaﬁcﬁ’ ecdg éﬁ#feéfed in
vacuo to afiftar di 15. 23¢m{ 88%) sodiumMabsoSpachterghiVE) X 250ml brime, 329
PCT/U897/fy§g§¥w5§§f%§§gées1um sulfate, filtered, ;ﬁﬁaconcen ﬁqﬂﬁﬁvQ
(DVBCHB) : whang4 §e, afifprd7382589, (3AF) pif7ihestipde compoun (s, 1H),
2.78 (s, 4Hss lsfdct BumiBbhis) El enent gl; zanals)s cal cul at ed for
Cerr]H err] NGheT (dacay) : q 7.68' G4l abes’, 7 5% (&2 %) M5 &6is N 28.

3.50 (t, J=7.1Hz,2H), 3.18 (t, J=7.1Hz, 2H), 1.49 (s, 18H).
Elemental analysis calculated for C19H2INO2:
20 Calculated: C,53.40; H, 6.13; N, 3.28.
Found: C, 53.64; H, 6.06; N, 3.30.

B. 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-4-(2-
cyanoethyl)oxazole
25
To a solution of sodium cyanide (84.5mmole, 5.50g) in
dimethylsulfoxide (120ml) at 92°C was added 2-(3,5-di-tert-
butyl-4-hydroxyphenyl) -4~ (2-iodoethyl)oxazole (70.4mmole,
30.08g) via a powder addition funnel over an eightyfive
30 minute period. Approximately 1.5 hours later, the reaction
was cooled to room temperature and treated with 1:1 ethyl
acetate : hexane (250ml) and 10% aqueous potassium carbonate
(250ml1). Three distinct phases result. The lowest phase
was separated and discarded. The remaining phases were
35 separated. The agueous phase was extracted with 1:1 ethyl
acetate:hexane (2 X 200ml). Combined organic phases were
dried over sodium chloride, filtered, reduced in volume and



5 Found: C, 71.40; H, 8.27; N, 4.23. D.
2-(3,5-di-t-butyl -4-hydroxyphenyl) - 4-(3-hydr oxy- 3- (4-

(1, 3-di oxol an- 2-yl -) phenyl ) propyl ) oxazol e. 10 To a -70[err]C

sol ut i OMO®B/182784- br onophenyl ) - 1, 3- di oxol ane (21. 67gPCOASHIAIGE) in
tetrahydrofuran (142m ), was added 1.6M n-butyl lithiumin hexane
(59.1m, 94.6mmvl e) dropw se over 25 mn. The resulting suspension was
stirred for 2 hours at -70[err] C1@2-which tine
2-(3,5-di-tert-butyl-4- 15 hydroxyphenyl)-4-(2-fornyl ethyl)oxazol e

(10. 39g, Sibj8mhrelero prepardonghinoiotayraddyl.) e addedidrlopmwise over
30 m n. elué‘zahe{vi%:h750hg'6r .‘?‘5’0%t Qaech Ola' al?:%t h Was reerr.oﬁg:%cﬁorfs?ﬁ[ err] G,
the reaction was quenched with satdrate annonlunycrﬁorl ] and diluted
wi th et hyfoREataiadafirel EsIaEdumusdndt atexe zonbimedr ghniad It was
extract edM@EOR . bEidsergd ead sowiognt ratesulimtvequaerap@ifieed t18 .A5mess,
and cgron?gggsaphed on silica gel using a nethylene chloride : ethyl
acet at’e gradient to give the protected al dehyde/ al cohol (7.84q,

519 : [ ermhklsNSRecEDRG(®DMS) [err] :7.85n(/x 3248 ,(M)..4 (m 4H), 7.35 (s, 25
1H), 5.8 1§, : (£ Y 1 ol 4H) , < (d,
J=4Hz, 1|—|)lf,i gﬂ{g)S (E:t%&}:)7l—|zle)2|§|)4 (%.5'1(2(}%' %7::?)53 ‘1‘(511(5 1, lé%'ss,l; 1(8g|—'|) 3”@[5 M5 479
(M) . 2.94g(t, F=H3]15zdi2H)-bidy18 4thy dF-OxWitren\ABH)-.4-1 3 hyldr.0x4B81- ( 4- 30
fornyl) phengmpatapy bhergzdlse calculated Fora CHgHIah®O! ution of
2-(3,5-di-t-butyl - 4-

hydr & phenyl ) CB1CRIRFEGxy - 394731, - iditox & - &2 Nyl -8-58.

phenyl ) propyl ) exaad:e( 7. 84g, 1H. 3%usd e, 8.4t ane 8.2 ) and wat er
(25m ), was added pyridinium p-toluene sulfonate 35 (0.21g, 0.82nmmole). The
reaction was refluxed for 1.5 hours before the acetone was evapor at ed.
The remai Gi-ng aqudodsdi-tert-butiyd-gg/MmIrxyphenyl) -4-(2-

PCT/ US97/ 17963 f6rmylethyl) oxazole - 164- suspensi on was

extracted with _ethyl gcétate. The organic | ayer was extracted with
brind> dried (SodCdmtaa™ ffe)d- Ghd ~di- Rz R e 4 MASERSY i VA t he
al dehyde/ abeehahoethyl) oxazole (52mmole, 16.99g) in toluene (167ml)

at -60°C was treated with a 1.0 molar solution of
diisobutylaluminum hydride in toluene (67.7mmole, 67.7ml)
over an eight minute period. After stirring 15 minutes at -

20 78°C, the dry ice/acetone bath was removed and the reaction
was stirred at room temperature for 1.75 hours. Next, the
reaction was treated with methanol (6.5ml) then a saturated
solution of ammonium chloride (650ml). After stirring at
room temperature for 1.5 hours, the reaction was treated

25 with 50% sulfuric acid (v/v) until a biphasic solution
resulted. Crystals that developed in biphasic solution were
removed by filtration. Phases were separated, and the
agueous phase was extracted with ethyl acetate {2 X 250ml).
The combined organics were washed with agueous saturated

30 solution of sodium bicarbonate (1 X 250ml) then brine (1 X
500ml). The organic phase was reduced to approximately 50ml
total volume and subjected to preparatory chromatography.
The material was eluted with 0 to 10% methanol : toluene
gradient. Fractions containing the desired product were

35 combined, dried over magnesium sulfate, filtered and
concentrated in vacuo to afford 15.13g (88%).
Mass Spectrum{FDMS) : m/z 329 (M).



internediate (6.82g, 96%: 5 Mass Spectrun( FDV5) : mz 435 (M.
[err]H NMR (CdCl[err]): d 9.98 (s, 1H), 7.87 (d, J=8.0Hz, 2H), 7.82
(s, 1H) wolesfid2ts6, 2H), 7.59 (d, J=8.0CHz, 2H), 7.50 (s, 1HpCTUS97/17963H3 (d,

J=4.6Hz, 1H), 4.72 (m 1H), 2.53 (m 2H), 1.92 (m 2H), 1.41 (s, 18H).
10 Elenental analysis calculated for CJerr]Herr]NJerr]:

Cal cul at ed: C, 74.46; H, 7. 64 N, 3:18B- Found: C
74.22; H 7. 64 N 2. 96.

2- (3, 5-di 14¢ Xyph nry}l) ( ydroxy- 495 5 7 7

met hyl et hyI am none Aaéb[@%ﬁen% ?pr opﬁ o%ggo | e s a 'scjil u(tsi’or%chf’

2- (3, 5-di ‘.t d - 4LwydrdxYphésyl 354, 1.41 (s, 18H). _

(13- hydr ox ¥ 3sf e OF rwﬂapp@ml&91@9!5ieaa§gkecgaﬂxg9ﬁmgl :€, 5.18g) in
met hanol (50m ) cooled to -10[err]C, was adde met hyl et hyl am ne

(118. 9mmol e, 7. TBgyuiatedned by. addePérabid8286:(Wi184988ul e, 7.14g) while

mai nt ag ni ng t herdgagper at ure bed:own_ 404[ grr BCadur hng 4t hg addi tions. Next,
sodi um cyanobor ohydri de (12. 5mol e, 0. 78g) was added then stirred at

room tenperature for two days. The reaction was then concentrat ed
i n vacuo, Oreated{dy shdail-d-ettyl- AGByatrexgbhehgxane ~((36my)draxyases aner e

separated, and Hm,j o&g&gbfg df;%y)gsggg g E/E) gueqays, saturat ed sodi um

bi carbonate (25 |um bisulfate and finally
with brine (25rr1) The organics were concentrat ed in vacuo, treated

wi th ¢Bl orof or m@ng sybhpeckstut QoRr BRanatiQL ﬁr%&opﬁ@hgmtqgraambxolm
material was eluted wth to

0 anol ;' |1 % ni um hy de) :
tol uene gr&ddh enfJovet- grmnole)tg\@np§tmaﬁggg‘oggﬂagd (1 #%g]tml'oﬁ@%éﬂ%%l ng
desired prodsMtn-buty el erhdimenhr Ak&dnien ($3caml, Yredimee 1w )t raipuwdrsed or m

t hen h dro n chl or The saol ution.was Qneentr 5 vacuo
to a foamo‘y 018 vvasjrggkg%gultln os#glpﬁ% é\r(%%'wg %%I (L)‘:rrlaé %(02'8,%3
filtered tﬁwm&ghat ateoafad wasmadcw thme 2- rfét, Byldand egtfl-dritdd (40 ) . The

filtrate ha-
e U%gw\f% At SRV § Da- (2- forny‘ﬁ@t%%%%%ééole (20399, 32%4 |Ss3c§n;§nr°olpey)l

16
et her (10m%. t%’éa@iﬁEPf-BﬁaWaé456‘#I’e&’a§omdﬁ6l dro%ﬁ’reoﬂvr?di 4 TG
resul ti ng Af-&8at (78] hgussil, ngheutocefling aehutiagn reforegl verdt VBB Tlecant ed

of f and the, QUMY e 5 on"Fh8" RenBRa T AL Rk AUt dd'e
and diluted with ethyl acetate and 10% sodium bisulfate.

20 The organic layer was extracted with brine, dried (sodium
sulfate), evaporated to dryness, and chromatographed on
silica gel using a methylene chloride : ethyl acetate
gradient to give the protected aldehyde/alcohol (7.84g,
51%): 1H NMR (CDC1l3) &6 7.85 (s, 2H), 7.4 (m, QH), 7.35 (s,

25 1H), 5.8 (s, 1H), 5.5 (s, 1H), 4.85 ( m,. 1H), 4.1 (m, 4H),
3.7 (4, J=4Hz, 1H), 2.65 (t, J=7Hz, 2H), 2.1 (m, 2H), 1.45
(s, 18H); FD MS 479 (M*).

E. 2-{3,5-di-t-butyl-4-hydroxyphenyl) -4~ {3-hydroxy-3-(4-

30 formyl)phenyl)propyl)oxazole
To a stirred solution of 2-(3,5-di-t-butyl-4-

hydroxyphenyl) -4- (3-hydroxy-3-(4-(1,3-dioxolan-2-yl-)

phenyl)propyl)oxazole(7.84g, 16.34mmole) in acetone (82ml)

and water (25ml), was added pyridinium p-toluene sulfonate
35 (0.21g, 0.82mmole). The reaction was refluxed for 1.5 hours

before the acetone was evaporated. The remaining aqueous



5 conpound as a foam (1.78g, 29%. Mass Spectrun(ion spray)

mz 479 (M HC +1). [err]H NVR (CdC13): d 8.12 (s, 2H), 7.62 (s, 1H),
7.53 (d, J=8. 1Hz, 2H), 7.46 (d, J=8.1Hz, 2H), 5.93 (s, 1H), 4.88 (m
1H), 4.3ésansihh, 3.18 (m 1H), 2.95 (m2H), 2.88 (m I1Hpchiss7A7663 (d,
J=4.8Hz, 2H), 2.20 (m 2H), 1.41 (m 21H). El emental anal ysi s
calculated for CJerr]Herr]ClNJerr]Jerr].1.5Herr]C Cal cul at ed:
C, 66.46; H, 8.55; N, 5.17. Fa6rd: C, 66.38; H 8.57; N,

5.22. 15 G 2-(3,5-di-t-butyl - 4- hydroxyphenyl ) - 4- ( 3- ket 0- 3- (4-

rrelt h%/I et h)gf éh@i&il mﬁaﬁwaéﬁ&%«bim%@hﬂ acetate. iﬁtszea?%aﬁiﬁ? 4
SOl utl on oxa C or | e LN ne ene C ride
(6.1m) a aé’(ﬁrer"?‘/i ‘gb%‘id"%é* Roie B s%rlaégof%%@bﬂmo?ug¥%?hy|§n f oxi de
(0.38m , Eav&bzmzit@d to diymetdyiengivedl ohé delddhyde)alddbhel warmng to

-20[err]C, pound of part F, above (1.17g,
2. 44mol e ln%emeél{g% Fé;ng%h{%rfge (2.4m) was added while the
tenper%tuﬂ@ﬂﬂxﬁQﬁQQﬁQWfﬁﬁM%btween 120 dndz-2%fefM] € After 30 25 minutes
at this témens ureic1s) etdyd 298 nes (117N ,7. 87 (d2. 28800E2, Was) added?2

dr opwi se. The reac rmto roomtenperature and

t | owe
diluted with vidtler. +T %W?S ai%hueﬂuégl &9erJV\%s°Ié?<t r&Et ed” wPPh{Fret ) ene
chloride. stie8 (4, Tenbbmed IHyand 72 aymf S1NEf €233 1 &af edHW, tD.being, dried

30 over s um sluliflt eYaRPr ated to dryness, and chromat ogr aphed on
silica ge Iene chl orj de- met hanol gradient to give the
free blse E(ller@fgtale@)aa i$es calcyulakedafer (©28H33N@441mol e) was di ssol ved

in methylene cg1&M0 HFéde (2Q@1)74t4gatﬁd yng@ hydrechboric acid, and 35

evaporated to he desi red pro uct (07719, 99% : WO 98/ 15274
PCT/ US97/ 17963 Fotnd: P55}, 7, 7 54 N16% 96. [err]H NVR
(ChClf[err]) [err] 8.1 (m 4H), 7.8 (d, J=9Hz, 7.6 (s, 5.8

27os (5 By, Bathe-diptlert %E"‘x&raﬁ%pf?w&@ 473 -Hibroy93- i 14,

methylethylamlnomethyl—phenyl)propyl)oxazole

To a solution of 2-(3,5-di~t-butyl-4-hydroxyphenyl)-4-
(3-hydroxy-3-(4-formyl)phenyl)propyl)oxazole (11l.9mmole,
5.18g) in methanol (50ml) cooled to -10°C, was added N-
methylethylamine (118.9mmole, 7.03g) followed by acetic acid

20 (118.9mmole, 7.l14g) while maintaining the temperature below
4°C during the additions. Next, sodium cyanoborohydride
(12.5mmole, 0.78g) was added then stirred at room
temperature for two days. The reaction was then
concentrated in vacuo, treated with 1:1 ethyl acetate :

25 hexane {(50ml), phases were separated, and the organics were
washed with agqueous saturated sodium bicarbonate {25ml)
followed by 10% aqueous sodium bisulfate and finally with
brine (25ml). The organics were concentrated in vacuo,
treated with chloroform and subjected to preparatory

30 chromotography. The material was eluted with 0 to 10%
{methanol:1% ammonium hydroxide) : toluene gradient over a
twenty minute period. Fractions containing desired product
were concentrated in vacuo , treated with chloroform, then
hydrogen chloride gas. The solution was concentrated in

35 wvacuo to a foam. The foam was taken up into methylene
chloride (20ml), filtered through talc and washed with
methylene chloride (10ml). The filtrate was treated with
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Cal cul at ed: C, 67.16; H 8.19; N, 5.2 Found:

66.90; Bhodannk2ra N 5. 24. 10 pc-r/ﬁsmsss

The braln I'S onIy about 2% of the total body nass, yet it consunes
approximately 20% of all the inspired oxygen Al t hough neurons depend on
oxi dati ve nmetabolismfor survival ~1@sconsequence of this process is the

production of 15 reactive conpounds such as hydrogen peroxi de and oxy

radi cal s g&ohe 1‘“‘6&?& 1[9&@) "Phépééﬁué’ioﬁhﬁag' 88iled aameeablllty
of the brain't gen ra

attack free-radical actions
and OX|da?PF€°6&ﬁﬁﬁ?%¥e§qmirﬁﬁﬁUItln%akﬁsmﬁE?Hl?ﬁ EH@@RnEyOHHtP xi dant

?ﬁfensetnﬁﬁhﬁﬁh%ﬁﬁ unges éﬂ%&éﬁﬁﬂwagndﬁ&aﬁﬂéd Eaﬁhahdgthalggmmﬁltlons off
e centra ervous_syst em exi ovever e_excessiye,anounts o
oxygen frBetexdi I“éasar%o%‘?%%ﬁe hiR Yﬁﬁﬁ?rtae‘—f‘ghgﬁg Egem%%ﬁ%%i SITS.

UnchecﬁedcomeMhd%§ﬂna\Ebamygbn7&96c29%)(RCS) can |l ead to DNA danmge,
per oxi dat of Q§HBF d 25 neur on l,,dgagh. Oxi dati ve

damage caM§§ ree §H£c dﬂﬁ uctlon “apd f87 2 %Ig éMpgc jtion as wel |l
as by prodéc f qqﬁ?%ﬁad%lﬁ 2}y d7c8echAde iﬁ g ed to be

primary fga%0@%£|1jﬁ¥a 7. 4@cuae §L@ggHQathbogg of qgchgﬂna 4l.g@rgases in

t he amounts 30 of free fatt a g earl
reper f usi ) cart prbVitder he %uf)ét ?’Bt iﬁg, g (ﬁesggr dg ‘m' éﬁd f or
t he fpmnaQL@m(ﬂﬁJﬂ&mbn&szfzmhe araohxﬂonzﬁ}a0|d 41 (maseade (d enens, et

al ., Strokg .ﬁaan%ﬁy ? @Qchlateéggéi C?§H43C1N2§ \&r.ak bevi ews have

been mﬁltten on t ero radicals in cere raI i Schem a
(Braugher and KElqula8ed: FbIIC 66 46; WO 88P352W4 5.17.

PCT/ US97/ 17963 goyund: .38; H, 8.57; N16%-22. and Braugher
1989; Kout os, 1989 Fl oyd, 1990 hblson et al., 71992; Panetta and

Qenmeps, 993) 5_(3,5-di- @b@@ymhﬁf;a%&ywleay@ql geqeniky,saggast i ng t hat
free radi cal s be involved int genesis of Parkinson's 5 dlsease
(Graham 1984; r@talvm{e@hyhamlnqggghyéeﬁhswéRarop&l>Oxazole

To a stirred solution of oxalyl chloride (0.23ml,

2.68mmole) in methylene chloride (6.1ml) at 60°C, was added

20 dropwise a solution of dimethylsulfoxide (0.38ml, 5.37mmole)
in methylene chloride (1.2ml)}. After warming to -20°C, a
solution of the compound of part F, above (1.17g, 2.44mmole)
in methylene chloride (2.4ml) was added while the
temperature was maintained between -20 and -25°C. After 30

25 minutes at this temperature, triethylamine (1.7ml,
12.2mmole) was added dropwise. The reaction was allowed to
warm to room temperature and diluted with water. The
agueous layer was extracted with methylene chloride. The
combined organic layers were extracted with brine, dried

30 over sodium sulfate, evaporated to dryness, and
chromatographed on silica gel using a methylene chloride-
methanol gradient to give the free base (1.37g, 85%). The
free base (0.67g, 1.41lmmole) was dissolved in methylene
chloride (20ml), treated with hydrochloric acid, and

35 evaporated to give the desired product (0.71lg, 99%):

T o g N3 e A M



al ., 1992; Carillo, et al., 1993). Reports have al so appear ed

suggesting free-radical involvenent in the pat hogenesi s of Al zheiner's
di sease and Down's syndrone. (Zel man, et al., 1989. Ceball os-Pecot, et
al ., 19Q@&9shGr74Andorn, et al., 1990; Subbarao, et al., 19Qmuswieosh, et
al., 1991.) In addition, recent reports suggest the i nvol venent of free
radi cals in the pathogenesis of ALS (Rosen, et al., 1993; McNamara and
Fridovi ch, 1993). The conpountlsgef the instant invention inhibit

the 15 formation of reactive oxygen species in a manmal and are

to e | ndtbeti By (FRERERsBoP Folit afia 770 {3 oRG8Ron Hlen Taf diobal and.

cerebral 1ﬁ§3heﬂ‘é (Bar KH@SOQ § (m Q|}§ea%e,656\|(zchel,jre;ers dipease, 2 S
syndr one and unds of formula 'l have been ‘shown to
prevent r58h8§1 a(mvnéﬁéedznéér difal &I ladndde slHenonstrated in

t he foIIo NGt t Cerebral Ischem a Mddel in
Rat s ﬁb ﬂsc%?%bﬁ %ggﬁ%&la was produced in rats by occluding t he
four @rteﬁnéﬁehhau anBRkY ikl e -AC &Y HH Ng to the following
procedure. Male Wstar !ryats wer etgomg'neg@hdétl zedzva\}th Met of ane and pl aced

into a stereot 8Rilculatednst r uRent? .Af;olgi t8udi%valN,i rficizxd on was made on the
dorsal 30 surfF ﬁ Qf t he necl& G-Eheéone‘hk r:gugq_g e%{v\e_{ezieflect ed to
S e Two ’

expose the dorsa urface of the spi'ndl dol unm. vert ebral
arteries were exposed where they pass through the first cervical
vertebra. Both arteries were permanently occl uded by the application of
el ectyrpcautery. After 35 coagul ation S(ga::gghe vertebral arteries, the rat
was renoved fromthe Stereotaxic rnstrunment and the surgi cal wound was

sutured. Two | 3R§ DEGLRaR S| RELY GROWerRd Hethfadetgh tirdy mass, vetyp
98/ 15274 it consumes approximately 20% of alll%EEl£ﬂBﬁﬁﬁgﬁﬁbxygen.

-168- gntr sur f.ace of tla;e neck.. .The n car t| d arteries
wer e expo%%g 3H§ I PSYEOPE ) FPEEY B2 s’ﬂ'rq‘%d‘nvcﬁ nge °Tand connective
ti ssue. Amuaviadat iac conssguence fodbrtitdat exrauesd ytsf rdre smcpchmteicrrutm%r

tubi W]Qa VW28 2Rk 3GRd complotiitd SR A dl R dfpkidk BadBHE o ch that the

vess
radicals {Cohen and Werner, 1994). 1In spite of the high

vulnerability of the brain to oxygen radical attack, oxygen
free-radical reactions and oxidative damage are in most
cases held in check by antioxidant defense mechanisms under
20 basal conditions. Pathological conditions of the central
nervous system exist, however, where excessive amounts of
oxygen free radicals are produced that impair defense
mechanisms. Unchecked, these reactive oxygen species (ROS)
can lead to DNA damage, peroxidation of membrane lipids and
25 neuronal death.

Oxidative damage caused by free radical production and
lipid peroxidation as well as by products of the arachidonic
acid cascade are considered to be primary factors in the
acute stage pathology of ischemia. Increases in the amounts

30 of free fatty acids after ischemia and during early
reperfusion can provide the substrate for lipid peroxidation
and for the formation of products of the arachidonic acid
cascade (Clemens, et al., Stroke, Vol. 22, No. 8, Aug.
1991).

35 Several reviews have been written on the role of oxygen
radicals in cerebral ischemia (Braugher and Hall, 1989; Hall



was not traumatized or occluded. An indwelling jugular cannul a was

I npl anted into each rat for drug delivery. The surgi cal wounds were
then cl osed. The atraumatic cl asps wer e designed in such a nmanner that
t hey cowalogies2rd ght ened 10 to occlude the carotid arteri eBCBESHUMIM®ENg on a
smal | silastic thread that was allowed to protrude fromthe wound.
Circulation to the brain through the carotids could be restored by
relieving the tension on the silastic =167t hreads. After the surgery, the
rats were allowed to 15 recover for 24 hours. Cerebral ischem a

was inducamdnaﬁaqguemnxﬁﬁﬂheKchaess 1989ar Bliogdt h2964ar;oNedsonDuritng thi s
time, ratg,in e ce Iy been produced | ost the
ri ghting 3l r??i 5% an %%%n%hﬁngggmgﬁgfvi§gg Stimuli. The period of 20
i scheni a was 2EVAdIRRES h@mdafﬁmulat@ﬂyraf:egtlyhéuggestlnm shess faee

I schenia, Rlaitded Irﬁ@yoéerle@%ivéaomn eaapgeﬁegls of WBLek2dBLRAI st ered as an
I ntravenous bol us | njection of |l owed by a const ant

i nt ravenodd SRR dFrpam, ol984; dﬂgﬁﬂape?théﬁr'f6P9§® §hrShagkad . 4 &fFs
aftfer tgeallS.ChEIm%d ZSa:t‘h_’feldsatétV\&l.e , SaepBii cede,?aﬁdst hav:@r ailBS‘al wer e
perfuse Wi t ormalin_an rocessed. for sto i ca
evaluatlor?ppeare sy gg%ﬂn?hér%?eggdgfaEhénggﬁvﬁmfﬁgt st susceptible
to |sphemnauhunﬁnﬁbIHU@@@Ab©hhlmﬁrfhediaeaaadanﬂewanas synﬂﬁomhe CA[ err]
pyram dal Gflimd:ay e o1 ! heléua@EJOCéggamognFecotanéqagi t hagg?erm' n

unresponsi ve m nut erl I schem a, the err

pyr amt@lal 28elqrn vl ?% co%%?%ie$9bbaraaes?Fo?édf RS, Iyﬁéptéﬁheeﬁﬁs was
exanm ned al. mMEXFPBCOPi TR é&diﬂlbnstQle@gh@akegegtsoe&ggéelaata@ fromthe 35

hlppocanpus raln amage_was ra ccordi foll.owing scale:
0 P o Gae L ooy T e oECOLERES| aherhe pAthOGengsisgproshs
PCT/USQ?/ﬂRﬁﬁhn, et al., 1993; McNamara and Fride¥6eh, 1993). 1 =mld

two-t hirds of er dead evere damm eater than
90% ckP| deamption Of re{ﬁhﬁ@é Pﬁyge§e§9?§h§soﬂntﬁeméﬂm§ | aRCpg&€anpus

from thereby useful for treating conditions and diseases which

danage, One_thk@f%rr &%%&ﬁéi é?ygﬁedgﬁgtang 1nveng10n”QQﬁ g&% daage,

are believed to be induced by increased free radical
production such as global and cerebral ischemia, Parkinson's
disease, Alzheimer's disease, Down's syndrome and ALS.

20 Compounds of formula I have been shown to prevent
ischemia-induced neuronal cell damage as demonstrated in
the following test system.

Cerebral Ischemia Model in Rats

25 Cerebral ischemia was produced in rats by occluding
the four arteries that supply blood to the brain according
to the following procedure. Male Wistar rats were
anesthetized with Metofane and placed into a stereotaxic
instrument. A longitudinal incision was made on the dorsal

30 surface of the neck. The neck muscles were reflected to
expose the dorsal surface of the spinal column. The two
vertebral arteries were exposed where they pass through the
first cervical vertebra. Both arteries were permanently
occluded by the application of electrocautery. After

35 coagulation of the vertebral arteries, the rat was removed
from the stereotaxic instrument and the surgical wound was
sutured. Two longitudinal incisions were then made on the



each brain was assessed in order to obtain an accurate esti mat e of

damage. An average damage score was cal cul at ed for each treatnent
group. Scores fromtreated groups were conpared statistically with
scores rol groups which 10 received only the ve phat e
buf fered sgﬁ | nﬂi t hat was used to suspend the corrpounmdc?@sl?&gg%%vel of
significance was determ ned using the Mann Wit ney- U-test.

Conmpounds of the instant invention wergggested in the above-descri bed
assay and were found to be useful. 15 The followi ng three tests are

useful In ti [ 1] inhibit.free radical
formati onvgh@g SI?ﬂ‘ftah%el | evﬁ'gel ﬂé%(e ﬁﬁcg{?&% cgrll s%%égl' s%ch as
i schem a, aPéF?k“llﬁéioWesf%hmd /ﬁ%éilrﬁtﬁe%tﬁﬂ ske, fpmueswrroundimar one and

ALS. 20 nerves and connectlvelﬁﬂ%éhé%”(ﬁﬂcgﬁféUhéﬁﬁﬁ clas Conpounds
of formnul wer e shown to i nhi bit, the f ormati gn, of erOX|des in

manmal s ugP??@lFﬁéeldeé‘ialn ¥ pfrrtﬂr%c%‘l Wl%@@% CARRR, "éﬁs aﬂ’f acedg9),
Free Rad. aReandZEzaﬁmma,romaLéhastdfw e d meniper ahech haefieneessel
Conpounds f e i nve st fssay. cit d above

wer e foun‘c'fatsonbt tg‘(}:}t%m%% a'dY &ééﬂpdég %Qn @%%‘?elbxjr%% :[%?‘l’f Secretion
Test 30 cannuilaemrpmni@sltcﬂd figrymuleadh fat afthlf tdong detEvemst edThe  for

t hei r abi se | nmet hod of
Lori co, etyug g}ydﬂésBl ocC é}ﬁac%frr‘ﬁéc% it é;:gr g%ﬁg %e?le%%?
i ncor por abeFen eiséﬂé\%jr\c’é" &Jﬁwrtﬁrtwt thewsgeintd b ehiglheredt ed in

t he abpve toebicicQrerd mwm&@%ﬁm&bg GPoUBEind .on a small WO 98/ 15274
PCT/ US97/ 17963

. -170-
H er r] O ePrT-28&d et iitafbfhat was allowed to %?%u‘%)%efﬁ?%t%lﬁ%l of Root,
et al., (¥emed. Cirxkudadbion rhetthe 35rid, thmwrein tineorqportatdsl dyuld

referencene re s%m&gf 1 OHRY dle LG 16 G @ dppek 1o be effective
5 in inhi |t|n H[errg err secretion.
threads ter the surgery, the rats were allowed to

15 recover for 24 hours.

Cerebral ischemia was induced by tightening the clasps
around the carotids. During this time, rats in which
ischemia had successfully been produced lost the righting
reflex and became unresponsive to stimuli. The period of

20 ischemia was 20 minutes, and immediately after the 20
minutes of ischemia, at the time of reperfusion, compounds
were administered as an intravenous bolus injection of 10
mg/kg followed by a constant intravenous infusion of 5.0
mg/kg per hour for 20 hours. Five days after the ischemia,

25 the rats were sacrificed, and the brains were perfused,
fixed with formalin and processed for histological
evaluation.

One of the areas of the brain that is most susceptible
to ischemia induced damage both in the rat and the human is

30 the CAj] pyramidal cell layer of the hippocampus. In

animals that remain unresponsive for the 20 minute period
of ischemia, the CA} pyramidal cell layer is completely
destroyed. This layer of cells was examined
microscopically in histological sections prepared from the
35  hippocampus. Brain damage was rated according to the
following scale:
0 = no damage, completely intact cell layer



Phar maceuti cal Fornmul ati ons As noted above, the conpounds of
formula | are capable of slow ng the process of neurodegeneration
associated with 10 Parkinson's disease, Al zheiner's disease

syndr on®0 9815274y ot rophic | ateral sclerosis and preventi nﬁCT’yﬁ?{’é‘r??%"

i nduced cell damage thereby | ending thenselves to the val uabl e
t herapeutic net hods cl ai ned herein. Thg%gnethod conpri ses adm ni stering
to a mamual in need of treatnent for Par ki nson' s di sease, Al zheiner's

di sease, anyotrophic | ateral sclerosis or ischem a an anmount of one or
nor e conmpodnds MG SlomAge | Ve ehivd oh GRhi tavay €rad t her apeutic

effect desired2 = moderatd GgRefa) W EPAROUSESCA 1B9ernaéaal on are

nost 20 desirably adm nistered at a concentration t Wil | general ly
afford effective T SEYaLE WAFHRER, FHRIFRY afpan 90%a€ﬁ¥hld8ﬁtbeleterlous
si de effects and can be adnlnlstered either as a single unit dose, or

if desired, ﬁ dosage nqg S ¢q§g to cgn%enlent subuglts
admi nistered aP2XRSSH0e §eqtilr?er§ PTIRe QRpPOcAmpUS IXefe
conpoundseabhlbnainlwaSuas&ﬂd&ﬁﬂ(ﬁnt¢mﬁ¢resen¢bta1n|aneatcnnaaee effective

ouer a W g:30330° JANIGIRY. 1 aveldFA!SBL Q" SEBLE! ‘ggsncélgif;seas,

Al zhei ner I sease
used hereifﬁr ﬁﬁ§h8¢r3ﬁﬁmﬁnqfﬂﬁQHRnn|$§9¢9Sef?@@ttﬂ@aéﬁ@uﬁroupéfEﬁgeto a

dosage coh@'&%@%tﬂ%ﬁﬁ@t&bﬂﬂl}p witle SboHts 1590ﬂgé45ﬁt9&1b@%uﬁsl Qﬂ‘ich

per da In the tyeatnen o dult h ra .0 to
Pbouti B0 rgregvset Gty bhe sl e o PRResnate BRPEERA0: sabiBrt: koA
adm ni st etvae &saﬂwuaﬂsuapﬂnnutﬂnﬂmmmﬁﬁhnd% f roneabeutl0cf to 100 ny/ kg of

body wel 04 LIS PN ger SUNSLATWLIRE WD MERhRHELAD, 26-2BRYC 01 tO

50
pCT/U597/17963Compounds of the instant invention.-wgge teste@ogyp tBE a

period of ,abodl A& ddWBY &nd iedb | Foblfa to Hédﬁéém@d that the

annunt of the ¢ npo act ual | adm nistered_w | | term ned by a
physi®? an, in t dgﬁiOWlngcﬁg%%% ?%?%%a%FeCP?EEH%téﬂc@geghEFﬁﬂgnﬁhFhe

choi ce ofablaﬁn@oum&la(rdmpauhdrﬂ@tfmmﬂblthereéos&alcamtEonmatlon

admi ni st r%lh:% t?%e%.gl vé’&a'tQ{]tbe aﬂﬁ? ?é’é)&ﬁeu?f diggase shgg % dual

patient, an e severl erefore the
above dosag@hean@es Baac:écmon s dm%ml@d Abzhenmertﬁeds,éepseof Dpwa's

i nventi ongih AMNANHNA ALS.
20

Lipid Peroxidation Test
Compounds of formula I were shown to inhibit the
formation of lipid peroxides in mammals using the test
protocol described by Aruoma, et al., (1990), Free Rad. Res.
25 Comm., 10:143, herein incorporated by reference. Compounds
of the instant invention tested in the assay cited above
were found to be active.

Superoxide 02+ Secretion Test

30 The compounds of formula I, in addition, were tested
for their ability to inhibit superoxide 0O2-.secretion using

the method of Lorico, et al., (1986), Biochem. Pharmacol.,
35:2443, herein incorporated by reference. Compounds of the
instant invention tested in the above mentioned assay were

35 found to be useful.



10 The conpositions are formul ated preferably in i ntravenous form
such that each dosage contains from about 4.5 to about 9.5g of the
active ingredient in association with one or nore suitable

phar macevd pgres274li | uents or exci pients. 15 The necx/ossrgeesr ati ve

di seases, Parkinson's disease, Al zhei mer' s di sease, anyotrophic |ateral
scl erosi s and Down' s syndrone are chronic conditions. The term
“chronic" means a deteriorating coldiftion of slow progress and | ong
continuance. As such, a chronic neurodegenerating condition 20 is treated
when it is diagnosed and conti myed Stcaegiom Tdae course of the

di sease. . Ischem a, represents a phengnenon in which tissue is
deprived of ei tHdtebhf¢iuFing ?Q@d?r%W%%glf?gwﬁ?ﬂt' et cahi unétPdadwith
hypoxi a. Iat cmmh Ochiietds, ags a%4i5 £ B eein Oin@SrPoLdt Qi By CPBdetEABe, The term

per 0d_of 4 ARG B Pohie 1SS hefEed 30 Eowel: B ThaLze BeRE P
damage>® 1Qxﬁﬁhﬂﬁﬂ%&%% B2Rh 2REFREBPR- chronic forms. In an acute
event, conmpound is adm nistered at the onset of synptons and 30

dlscontlnued when the synptons di sappear. As descrlbed above, a chronic
condition is treated throughSdRQRtess & di sease. The
conpounds can b&‘smmsém@él btyh@ yempeiNdef of fomulgsxlaﬁéUQagablae

oral, rect s t r ansder.nal t aneo i ntravenous nt r amyscul or
oy anneaSt 'sTaHg AR e S Re S BH S0SPUS e a bR SRR Seaf B EHo LR
pr ef et 0 ed.PaNkitt ot s Whibseasat eAbthatimeni st daseasej sDown's syndWemeg/ 15274

PCT/USQ?/%. rophic la er%1 S%lerOSlS a?d prev néiﬁ‘ 1sche§§85en such
adm nistrati'on 1S acco nmeans g armaceuti c conpositions

which are l;ﬂfbﬁ%ﬁ!%oc%lF&@mwau%%erebymendkmm eprseheephienbBeut i cal

sci ences. valuable &Meﬁaﬁse@glmae@haaga@wiméal hepapasi t rRNs, m@aﬁoar mor e
5 active i gredlen S arri ut ed

by a carri ?ﬁs%$c?%%%ﬂlﬁf?ﬁfﬂ¥ g%a?r?@?ma lnanea?lB?eﬁrﬁ?tgeeﬁrFPEr or

enclo%éd\ﬁaﬂkxnspmasrﬁesemﬂechAhayelmerbe dnsehsef oamyotrapbapsul e,
e DRl UfEront s COP! AL0RENI SN LREURR! OEChn8obYCRoPE @ I uent,

it my be a solid, m -so |qU| materl a acts as a
compounds of formula I effective in achieving the

therapeutic effect desired.
In general, the compounds of the invention are most
20 desirably administered at a concentration that will
generally afford effective results without causing any
harmful or deleterious side effects and can be administered
either as a single unit dose, or if desired, the dosage may
be divided into convenient subunits administered at suitable
25 times throughout the day.

The compounds utilized in the method of the present
invention are effective over a wide dosage range for the
treatment of Parkinson's disease, Alzheimer's disease, ALS
and ischemia induced cell damage. Thus, as used herein, the

30 term “therapeutically effective amount” refers to a dosage
range of from about 0.5 to about 150 mg/kg of body weight
per day. In the treatment of adult humans, the range of
about 1.0 to about 50 mg/kg per day, is preferred. The
compound is preferably administered as an intravenous bolus

35 of from about 0.1 to 100 mg/kg of body weight followed by a
constant intravenous infusion of about 0.1 to 50 mg/kg per



vehicl e, excipient or nediumfor the active ingredient. Thus, the
conpositions can be in the formof tablets, pills, powders, | ozenges,
sachets, cachets, elixirs, suspensions, enul si ons, so Lon Syrups,
aerosol MO id or in a 15 liquid mediun), ointnent s%&h&g‘?’mgﬁ% f or
exanple up to 10% by wei ght of the active conmpound, soft and hard
gel atin capsul es, suppositories, thﬁLje I nj ectabl e solutions and
steril e packaged powders. Sone ‘éxanpl es of suitable carriers,
exci pients, and ZOESiIuent i pcl ude Igg:ose, dextrose, sucrose, sorbitol,

manni t ol , r df¥s, @ REFIRAG S, 2RAVE| 4 BRYEPhat BOwevery) ditnstidd be
tr?gacanfhndyﬁsﬁddd Kﬁémi&TQS&méﬁﬁteof thentaﬁpéﬁnat?bkhﬁﬂlgel|U|OSG,

pol yvi ny r.ql.i do e ry.,salipe_sol.ution rup,.

met hyl cel %u olsnel,s({réf%%ﬁ?i#lnog ésd %?%W?ﬁ%gr%Xy%eﬁI%Xﬁ%E&?nt’alla %ﬁﬁgﬁféﬁlﬁm
stearate_@ﬁdﬁh&uﬁ%ﬂevantcﬁiFCqWEtanﬂﬁﬂléntbnéingntaedbhbdma lf i ncl ude

| ubr i o8l RmpourRPXY She Rdihi 105882045, tREVLALEXRNGARY Yyspendi ng agents,

preserving agents, sweetening agents or VOring agents.
conposi t i G¥EATEE AR Bhe €. d¥elghpr oandereaprase3ofsideai ned or

delt ayesl [) Q'r@ﬁ)la..cﬁial r;satai:éﬂawe amreﬂéeaévsﬁey of tcﬁéwbaitcabh@t'ison toT}] he
patient by enpl oyin ocedur gs_we nown in the art. e
foIIomﬁngsﬁﬁa%ﬂgéﬁgﬂaixém%¥%§oﬁ%ykéﬁp?BQVESg%é??@erangeﬁn@ﬁ@ﬁ?@ﬁts any of
t he conpoumdergied arenl &mit Ithadhec@beerfinphesiaventlibustinatinye wagl.y and are
not i1 ended tonld dmposi¢16ns°@PE BbrhlfalBYBLERRLBIINL Y.

WO 98/ 15274 963
-173- intravenous form such that egghyfaspgs gontains frggy @bgattat i n

capsul es ar & MERMBHE Usi 5g dhechel hewidg ingrbR9ead ent SssBciation

S (2 (- ST TR o IR eHERp S Sharmacetint: fIberEE oF )
500 excfﬁﬁﬂnﬂsdried _ _ . 200 10 Magnesi um
I i S
Alzheimer's disease, amyotrophic lateral sclerosis and
Down's syndrome are chronic conditions. The term “chronic®
means a deteriorating condition of slow progress and long
continuance. As such, a chronic neurodegenerating condition
20 is treated when it is diagnosed and continued throughout the
course of the disease.

Ischemia represents a phenomenon in which tissue is
deprived of either partial or total blocd flow in
conjunction with hypoxia. It may occur as an acute event or

25 a chronic condition. The term "acute" means an exacerbated
condition of short course followed by a period of remission.
Thus, the treatment of ischemia induced cell damage
contemplates both acute and chronic forms. In an acute
event, compound is administered at the onset of symptoms and

30 discontinued when the symptoms disappear. As described
above, a chronic condition is treated throughout the course
of the disease.

The compounds can be administered by a variety of
routes including the oral, rectal, transdermal,

35 subcutaneous, intravenous, intramuscular or intranasal
routes. The intravenous route of administration is
preferred. No matter what route of administration is



15 Formul ation 2 Atablet fornula is

prepared using the ingredients bel ow

Quantity (ng/tablet) 2-(3,5-di-t-butyl - 4- hydroxyphenyl) 20

-4- (2- (Avalbsrea2iy | am nonet hyl - phenyl t hi 0) et hyl ) orewros®/17963

100 Cel lul ose, mcrocrystalline 400

Silicon dioxide, funed 10 Stearic acid
5 25 The conponents are bl ended -aif@-conpressed to form tabl ets
each wei ghing 515 ng. WO 98/ 15274

PCT/ US97/ £Ha63®n, such administration is accomplishdd4by means of

For”U|atH§}é%maceuﬁl 3ﬂ*ﬁ8§§5&§?¥%ﬁ§qﬂﬁféﬁ'Q9e58r38aredaﬁ§'¥Sch29r Lent

are
Quantity M@egdik quyfr) in the phgrpaceugical bsciéndesydr oxyphenyl)
-4-(2- (4- et hylef iyl CﬁﬁﬁfbﬁarTaceutlcal com%951tlons, one %F pore

| -th
Ege%légl O)‘Prqp%/l%}%? nhg Laisyably be mxedrrv?lth a carrigqy, ner
Pol yvi nyl mzmjmﬂed'icme a carrier(asr & 6sed i whthin V@t €srrier, or

4 ny C th . 4.5,
Magnesi um dd; élzi:rg? B £ ABPVEP! W 8181 8dea within g qarrier w&éﬁgg may
1 ny be imrdithe form of a capsule, sachet, paper or othe#50 ny

The activedmgrediLnt wsdarale a@&fﬁééu%]géﬁ%@;% ué‘séfﬁu?nt thpoygh geNo. 45

nmesh U S. sieve and m xed thorou

pol yvt iyl By 51 ioreMis R/ %ﬁﬂ%?%@r@%%@%%@% whichod@es sashtch are t hen
passed thw@hﬁtktf*hxdibiﬁﬁﬂldkfhedlum for the active ingredient.

Thus, the compositions can be in the form of tablets, pills,
powders, lozenges, sachets, cachets, elixirs, suspensions,
emulsions, solutions, syrups, aerosols (as a solid or in a

15 liguid medium), ointments containing for example up to 10%
by weight of the active compound, soft and hard gelatin
capsules, suppositories, sterile injectable solutions and
sterile packaged powders.

Some examples of suitable carriers, excipients, and

20 diluents include lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calcium phosphate,
alginates, tragacanth, gelatin, calcium silicate,
microcrystalline cellulose, polyvinylpyrrolidone, cellulose,
water, saline solution, syrup, methylcellulose, methyl- and

25 propylhydroxybenzoates, talc, magnesium stearate and mineral
oil. The formulations can additionally include lubricating
agents, wetting agents, emulsifying and suspending agents,
preserving agents, sweetening agents or flavoring agents.
The compositions may be formulated so as to provide rapid,

30 sustained or delayed release of the active ingredient after
administration to the patient by employing procedures well
known in the art.

The following formulation examples may employ as active

ingredients any of the compounds of formula III. The

35 examples are illustrative only and are not intended to limit
the scope of the invention in any way.



si eve. The granules so produced are dried at 50-60[err]C and passed

through a No. 18 nesh U S. sieve. The sodi um carboxynethyl starch
magnesi um st earate and talc, 25 previously passed through a sh
U.S. Si MQ98/HRHM t hen added to the granul es whi ch, aftEFT’W%?’WQQ are
conpressed by a tablet machine to yield tablets each wei ghi ng 150 ny.
WD 98/ 15274 173 PCT/ US97/ 17963

-175- FornuPation 4 Capsul es each
containing 25 ng of medi canent are nade as follows: 5

Quantity (ng/capsul e) 2- (3, 5-di et hyl - 4- hydr oxyphenyl)

- 4-(2-(3-di net hyl ami nonet hyl - Formulphéoexy) but yl ) oxazol e

25 ngy St arch . . 60 0 .

M crocrystalli h%r?eIqed‘l““otslé'l capsules are ppgpaped using t%gﬁ&%iawg‘?ear ate
5 ny ingrefideslts: 150 ny

The agfive ingredient, cellulose, starch and S 3/csbgasate are

bl ended, passed through a No. 45 mesh U. S ) nto hard

gel atin capsul s {3n 208 thy buty iy dreeyphenyl)
Fornul ation 5 2Q-(2~(4_%m?ﬂ%ﬂﬁ{¢r@§twprpﬁé}%@ﬂl ng 250 ng of active

i ngredient are ; lIlows
Quantity (ng/s@n5¥ t 20195 2-(3,5-di -t-butyl -29Bet hoxyphenyl )
-4-(2- (4- n- pr opylaammaimidiy/| - phenoxy) et hyl ) ox@gol e
250 ng, Magﬁaetéirxﬂﬁ ed fatty acid 10
The above ingredients are mixed and filled into hard
gelatin capsules in 710 mg quantities.

15 Formulation 2
A tablet formula is prepared using the ingredients
below:

_ Quantity (mag/tablet)
2-(3,5-di~-t-butyl-4-hydroxyphenyl)

20 -4-(2-(4~-dimethylaminomethyl-
phenylthio)ethyl)oxazole 100
Cellulose, microcrystalline 400
Silicon dioxide, fumed 10
Stearic acid 5

25 The components are blended and compressed to form

tablets each weighing 515 mg.



gl ycerides to 2,000 ng 30 The active

ingredient is passed through a No. 60 nesh U.S. sieve and suspended in
the saturated fatty acid gl ycerides previously nelted using the m ni num
heat womsasg®ary. The m xture is then poured into a sufReIEsIMyPWe35> nold
of nomnal 2 g capacity and allowed to cool. WO 98/ 15274

PCT/ US97/ 17963 -176-

Fornul ation 6 Suspensi ons eath’4ont ai ning 100 ny of nedi canent per
5 m dose are nmade as foll ows: 5

Quantity (nmg /5m) 2- (3, Eemiulatidyl| 3 4- hydr oxyphenyl )
-4-(2-(4-n-hex I : e i | I

100 g B e b S a i P Ee P Pu g6t STV R, age |
Syrup made up as follows: 1.25 m Benzoi ¢

acid sol ution 0.10 nm Fl avor

g.v. Col or . V.
PurifPed water to 5Q¥§Q§§L¥_imgi1a§ﬁg;)

nedi canent is pas3ed- throupghtal Nd -hfrB rossibhidng.1 ) sieve and nmxed with
Lhe podi um car DXy et hebFl AU B8 aRRMoner HCUP 10 lorm a sTDOLh paste,
the water and Phengdsbio) prenvdd rbresgyl-siikizolent water is Xh@g added to
produce the reguhtgd Vol une. ey ation 7
Capsil es each cont ai ni ngaﬁggeofgeggdl cament are 25 nmade up as foll ows:

Quantfty (mg/ tUbFEPFTYS u10SEor opyl - 5-t - but yl - 4- hyAd & pheny! )
-4-(2- (4-di et hpbapvyhnpebhykeolidone phenoxy) et hyl ) oxazol e
5 g (as 10% solution in water 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
15 Talc 1 mg
Total 150 mg

The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed thoroughly. The

20 solution of polyvinylpyrrolidone is mixed with the resultant
powders which are then passed through a No. 14 mesh U.S.
sieve. The granules so produced are dried at 50-60°C and
passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc,

25 previously passed through a No. 60 mesh U.S. Sieve, are then
added to the granules which, after mixing, are compressed by
a tablet machine to yield tablets each weighing 150 mg.



30 St arch 164 ny

M crocrystalline cellul ose 164 ny Magnesi um
stearate 22 ny Tot al

355 ng WO98/15274 The active ingredient, cellulose, starch Pa‘fﬂ“?‘?g’dﬁgeégi um 35
stearate are bl ended, passed through a No. 45 nesh U.S. si eve, and
filled into hard gelatin capsules in 35p;40 quantities. WO
98/ 15274 PCT/ US97/ 17963

-177- Foiérul at ign 8 An i ntravenous

formul ati on may be prepared as folf¥Rdtation &
Quantity (9) Capsulef- é3ch- dontahntiylg- 25hydr ofy pleshiydament are made

-4-(2-(4-n-bu t hyl am nomet hyl - phenoxy) et hyl ) oxazol e
50 as #%’%{’8&%96 Sal i ne | g 10 Tot al
6 g The solution of the above ingredients is adm nistered
intravgnously at a rate of 1 nl per mnute to a sWiRAitN (mg/assl0f)
treatnent. 15 VO 98/15%7%
PCT/ US97/ 17963 2~ (3,5-diethyl-4-hydroxyphenyl) —_,7g.
-4-(2-(3-dimethylaminomethyl-
phenoxy)butyl)oxazole 25 mg
Starch 60 mg
10 Microcrystalline cellulose 60 mg
Magnesium stearate 5 _mg
Total 150 mg

The active ingredient, cellulose, starch and magnesium
15 stearate are blended, passed through a No. 45 mesh U.S.
sieve, and filled into hard gelatin capsules in 200 mg
gquantities.

Formulation 5
20 Suppositories each containing 250 mg of active

ingredient are made up as follows:

uantit mg/supposito

25 2-{3,5-di-t-butyl-4-methoxyphenyl)
-4-(2~-{4-n-propylaminomethyl-
phenoxy) ethyl)oxazole 250 mg
Saturated fatty acid .
glycerides to 2,000 mg
30
The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository
35 mold of nominal 2 g capacity and allowed to cool.



Cl ai s 1. A conpound of the formula (111) [err]

wher ei n: Ar is phenyl, pyridyl, tetrahydronaphthyl, benzofuranyl

or chromanyl substituted with zero to two substituents sel ected
from t hwogsaspdaconsisting of -(Clerr]-Cerr])alkyl, 10 PCT/UNYHMP6Xy and
hal o; and substituted with either: (i) one or two
substituents selected fromthe group consi sting of
-O(CH err])tRerr], [err](CH err])nRe¥tg- and
-(derr]-Cerr] alkyl)R6; or 15 (ii) two substituents which when

t aken t oget her Foumnbl gthieore 6 bon atons to which they are

attached form ' red &L 28N AL9RY LLAY b £ ; LANg,;
provi ded t hat %&é?%%%%é??t%%nt Eat?ernx%P) ig g?egenFFd%Sament pfﬁggphenyl

or pyridytl glege are AadayaadiPLiendrly be substituted with two
substituents whi ch when taken together with the carbon atons to
whi ch_they are attached form a phenyl ring; wher e

RlerrP is -NR7R8, morpholin-I-yl, imidazol-I-yl, psluantity (ma/Sml)
4, 5-di hydr o- 12 + (3 dazdi -2-putyl hdehpdpbalphehyyl) ,

pi perazin-1-yl_pr pipgrazin- : ituted with
-(C1-A4) al kyl d? &?cgggﬁ %%f%ii#lgﬁgahb&gnd R8 are each
i ndi vi dual | y hyllemygéhhio{metop) apkprole - (CH&O0r meoH, -
(CH err])pO [ essdRiRr EhrboxyhetRyReBlRELbAY! WO 98/ k2 fthy
PCT/ US97/ 17963
10 Syrup 1.25 ml
Benzoic acid solution 0.10 ml
Flavor g.v.
Color g.v.
Purified water to 5 ml
15

The medicament is passed through a No. 45 mesh U.S.
sieve and mixed with the sodium carboxymethyl cellulose and
syrup to form a smooth paste. The benzoic acid solution,
flavor and color are diluted with some of the water and

20 added, with stirring. Sufficient water is then added to
produce the required volume.

Formulation 7
Capsules each containing 5 mg of medicament are
25 made up as follows:
Quantity (mg/tablet)
2-(3- isopropyl-5-t-butyl-4-hydroxyphenyl)
-4-(2-{4-diethylaminomethyl-

phenoxy ) ethyl)oxazcle 5 mg
30 Starch 164 mg
Microcrystalline cellulose 164 mg
Magnesium stearate 22 mg
Total 355 mg

The active ingredient, cellulose, starch and magnesium
35 stearate are blended, passed through a No. 45 mesh U.S.
sieve, and filled into hard gelatin capsules in 355 mg

gquantities.



-179- -(CHerr])pS(Cerr]-Cerr])al kyl,

-(CHerr])pOderr]-Cerr])al kyl -(CH err])p[err]

(derr]- &59”%1 aI kyl; where Rlerr] is (Cferr]-(err])alkyhg TIUSOIN7963 T
Vi or Terusaid

represe Bubl e or si ngl e bond; Xis -0- Yis
-CRlerr]"Rerr]-, -O or -S, Mwml{ar]isHamiNeH]ls-H or -OH
or Rlerr] and R[err] t aken together are,30, Zis -CH2- or -N-;
Ris Hor -(Cerr]-Cerr])alkyl; Rlerr] and Rl err] are each
individually -(Cerr]-Clerr])alkyl, 10 -(Cerr]-Clerr])al koxy or phenyl;
R3is Hor -(ferr]-Clerr])alkyl or R3 and R4 taken together forma
phenyl group with the ring to mh|Egzmnég_aga__ attached; R4 is

hydrogen or -k 9hr$8eRnbusS rdPRlISon LAY e ?%&ﬁéa]a@fsmo@g@h

i ndividually H or whent en toget orma bon mis an
integer fromO to 2, bothlncluswe, gis 0 or 1; nis

an intseger fromO to 4 both inclusive ugnedrynigger from1l to
6 both inclusi and 20 n inte rom1l to 4 both inclusive;
i bl

e;
or a phar rraceu? égl' ydécc'feﬁ‘[‘%é’l 455131 .optical isomer
t her eof . -4-(2-(Z-n- bQUymm@nhxiaM1ndmaﬁhyhﬂla (rr) 25 [err]

wher ei n: $ A idyl, or tetrahydrgngphthyl 30
substi t ut ed mnP enoﬁ%)e mo su stltuents sel ected fro%18
Isotonic Saline l1g

10 Total 6 g

The solution of the above ingredients i1s administered
intravenously at a rate of 1 ml per minute to a subject in
need of treatment.

15



WO 98/
-180-
and

consi sting of

15274

hal o;
(1) onewgrogheprasubstituents selecte
-0(CHerr])tRerr], [err](CH[err])nR[err]
and -(([err]-Cerr] alkyl)R6; or

PCT/ US97/ 17963

(i) two substituents

i L 21 e

omtthe + PCT/US97/17963  group

whi ch when taken toget her -178- with the carbon atons to
whi ch they are
t et rahydropyri dyl
substituent pattern (i) is present, t he phenyl or pyridyl group

of Ar

may additionally be

whi ch when t akkn

are 15

4, 5-di hydro- 1Hi mi dazolr?
pi perazin-1-yl

-(derr]-derr])al kyl or

20

attached forma pyridyl or

10 Claimgng; provi ded t hat

substituted with two substituents

attached forma phenyl ring; where R6 is
-NR7R8, norpholin-1-yl, |n1dazolaﬁryl

(CH[err])pCH

-(6Herr])p[err] (Cerr]- C[err])alkyl

or

pi per azi

2- i onor p I| -yI
I

A -derr])al kyl,

-(CH err]) p- pt?peridyl, - Eerr])pS(C[err] C err])al kyl

double orys&Rgl €. bond, Xis -0- or -S; 25 Yis

-CHR[ err] -0

-(derr]- C[err?fg}ﬁy
-((err]-dgg

phenyl

15

20

25

group wf

%L

represents a

when

A compoungogét RBE RPErAuLRe (dddBon atons to which they

(1 substituféd with¥
A(Cerr]-der] al ; and Rlerr] and R err]
are ead® indf vidually hydr (Y1) aYeT

) - or -N-; Ris Hor
Phenylr PyrldY&zyeFﬁfrgﬁ%dﬁF@PPPt&Vé'e&@ﬁzmﬁr@inér&m ly
(C[err] C errdpratkybmanyl substfhetel- Giehr Erabkaoy twd0 subst ituengrs |

hey are

hydroxy and halec; and

substituted with either:

(i} one or two substituents selected from the

i
group consisting of —O(CHz)tRG, C(CHz)nR6
and -(C1-Cg alkyl)R®; or

(ii) two substituents which when taken together

with the carbon atoms to which they are
attached form a pyridyl or tetrahydropyridyl
ring;

provided that when substituent pattern (i) 1is present,

the phenyl or pyridyl group of Ar may additionally be
substituted with two substituents which when taken

together with the carbon atoms to which they are

attached form a phenyl ring;

where R6 is -NR7RS, morpholin-1-yl, imidazol-1-y1,
4,5-dihydro-1H-imidazol-2-yl, thiomorpholin-1l-y1,
piperazin-1l-yl or piperazin-1l-yl substituted with

0
]

-(C1-C4)alkyl or C(C1-C4 alkyl); and R’ and R8
are each individually hydrogen, -{(Ci-Cg)alkyl,

o)
|

- (CH2)pOH, -(CH2)p0CRI, -(CH2)p-piperidyl,

is H

%@EﬁykroﬁrtBEebEbu?n@oREQE%Lnba%%n W@qet%q%lkyl forma

the ring to
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erlgl-each i ndF€| ijaalh?/sr aggp vvhum“ﬂ “ulllﬁm e]r (r)]r m E[d’go}l;‘]%;’::’;[ el m
; n

is an i Wegs5¥om 0 to 2, both inélusiVe; qis

is an integer fromO to 4 both |ncI usive; pis an integer froml
to 6 both inclusive; and an, integer from1l to 4 both

i ncl usi ve; or a pharnaceutlcaﬁl acceptabl e salt, hydrate or

optical isoner thereof. 10 ound of the formqula (1)
[err] 15 wherein ~(CH2)pHjC1¥ @h%?rﬁﬂr’lor'8%2£9P(§&5§659&§)@?wth zero to

t wo substituents sglected fromthe group consisting of

| kyl th
B A D R G E et I A ESARRL TN PTG (o ECH N A
group consrstlm;iﬁ ré égéﬂtﬂeériéﬁﬁﬁérbk §Bﬂgle bond;

-(derr]-derr yI err] (i) two substituents which
when t aken tog Iﬁﬁ Y- S— with the carbon atons to which they
are 255 Y is —CR%tR%cehedoioom aspy' wHgkeoRSt etisally dnap®R5i dy -H

ring; oz, cgprqyr c%ﬁ%a§5mh§£kgﬂbégaggﬁeE B?%tegn (i) is present,

t he phenyl ridy nay a rona substituted
with two substl ueht < whilh? t aken 30 together with the carbon

atons to mhich;thﬂy:@r@r -(cl_c6)ankeghed forma phenyl ring;
Rl and RZ2 are each individually -(C1-Cg)alkyl,
10 -{C1-Cg)alkoxy or phenyl;

R3 is H or -({C1-Cg)alkyl or R3 and R4 taken together
form a phenyl group with the ring to which they are
attached;

R4 is hydrogen or -OH, or when Y is -CHR3, R4 and RO

15 are each individually H or when taken together form a bond;

m is an integer from 0 to 2, both inclusive;

is 0 or 1;
is an integer from 0 to 4 both inclusive;
is an integer from 1 to 6 both inclusive; and

T g B oQ

20 is an integer from 1 to 4 both inclusive;

or a pharmaceutically acceptable salt, hydrate or
optical isomer thereof.

2. A compound of the formula (II)

(CH2 ”J\‘Y-—Ar

(I1)

25

wherein:
Ar is phenyl, pyridyl, or tetrahydronaphthyl
30 substituted with zero to two substituents selected from
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[ dazol -1yl e Ry “M !ﬂﬁ\ﬁ'ﬂiﬂ dazoi -2yl

t hi onor Wobs/ms214 v | BZINn-¥-yl or pi ppCRUSIHITISE

Substituted with (C[err] Clerr])al kyl or
-lerr](derr]-Cerr] alkyl); and R[err% and Rerr] 5 are each
i ndi vidual ly hydrogen, -Jerr]-derr]-88&kyl, -(CH2) pOH or
-(CH2) p- pi peri dyl ; Xis -0 or S; Yis -CHRerr]-
-O or -S; the groupRCbssibltdtng( Gffe r{caCoan @llkallky lhy dfbxy and R err]
and R err] are,each Ln ividually -(Cerr]-Cerr])alkyl; R err]
is Hor (C[err% %Xerr ) al kyl ; Rlerr] is hydrogen, or when Y is
-CHR[err], R[e$uPSENUURFérWﬁtarel@hem i ndi vidually H or when taken

t oget her form a bon K 5 i nt eger
fromO to 4 both .ng?&3|38e gﬁdtwglgabthtu£nt% Sﬁ%%%ﬁﬁ%JkHQQiﬁ to 6 both
i ncl usi ve; or a pharmaceutically acceptable sal@i hydrate or

optical isomer thereof. grdlp consist4ng oEheoq q @¢ of 2y rsherein
Ar is phenyl substituted wiith gne or two_su stlgﬂ%n#s ( g”@Cted from

-(CH err])nRlerr], [err?FéH[éFiT?ﬁRFéFVF)R?QCPﬁrr] C[err] alkyl )Rl err]
where Rerr] is ‘NR[(QEE]E’{vSVB]JbQBQtBE%:%] wRA SRl Blh| 2@ t¥gether

- (C1-Co) al kyl ; aﬂ one or _two substituents_select
hydrogen, 25 - (Cl-C8)al R¥FP F§8r 68§ POBr aERBiSs fes Mind¢dn thewhiaate when

taken together form a phenyhchedufiorm a pyridylRber tletaathydridyir i
(C[g@r] C[err])alkyl rln%) Rlerr] Rerr], R[err] and R are
or

is -0- is7- -S-; . The conpound of
Cla|n14 mhere F{@V%FeénahﬂFeWthasébﬁtituent pd¢MEtnyHaUhyb present,

the phenyl or pyridyl group of Ar may additionally be
substituted with two substituents which when taken
together with the carbon atoms to which they are
15 attached form a phenyl ring;
where R6 is -NR7RS, morpholin-1-yl, imidazol-1-vy1,
4,5-dihydro-1H-imidazol-2-yl, thiomorpholin-1-y1,
piperazin-l-yl or piperazin-1-yl substituted with

i
-(C1-C4)alkyl or -C (C1-C4 alkyl); and R7 and RS
20 are each individually hydrogen, -(Ci-Cg)alkyl,
- (CH2)pOH, -{CH2)p-piperidyl, -(CHg)pS(Cl—Cs)alkyl

0O
I
or -(CHp)pS (C1-Cglalkyl;

——--~ represents a double or single bond;

X is -0- or -S-;
25 Y is -CHR®-, -O- or -S-;
Z is -CH- or -N-;
R is H or -{C1-Cglalkyl;
Rl and R2 are each individually -(C3-Cg)alkyl or
-{C1-Cg)alkoxy;
30 R3 is H or -{C1-Cg)alkyl, or R3 and R%4 taken together
form a phenyl group with the ring to which they are
attached;



-183- 6. The conpound of Claimb5 where Ar is phenyl substituted
with one or two substituents se [err]R[err] or -(Cl-C6

al kyl )Reerr] and one or two sublellﬁlﬂllIﬂﬂMUHmd from hygiagen, otc,
(C[errR%' ) al kyl . 7.* The ‘codpodnd’of Caim ge“% is
phenyl substituted with -(CH err]Rerr]. 8. The conpound of Claim4
which is 2-(3, 5-di-t-

but yl - 4- hydr oxyphenyl ) - 4- (2- (4- nethyletﬁylanlnonethyl

phenyl oxy) et hyl ) oxazol e; 2- (3, 5-di-tert- tyI
hydr oxyphenyl )R= 41§(hyﬂr@gpﬁy|om_when Y is -CHR>, R4 and R® are each

gt gyl ?mbr?@iayaﬁgmwowas&{ MW&%Z@@%&{&QIOW&% a dond;

i- uty roxyphen e
pr opyl ami noet M %ﬁeﬁ&x%‘ﬁ&é I ;k(‘f; & é:%y% R AR iRy 3,
5-di-t-butyl - 4qhydr0xpmh&nyl) -(2-(4- ethyl propyl am noet hyl phenoxy) et hyl )
oxazo|5e n. gs aﬁ‘ ':l?x‘ta:e f% q)oet;g |4C%A )4,1 efrf ctl MEs amount of a
conmpoind of Caimil in eparatlon 0 cane 30/t he treatnent of a
di sease sel ectedifr em un@e@eau;fr@@n@ $19 rfy hﬁtl'AIeri@uﬁarVQ, dindase,
Par ki nson' s di §e§§eanaqylttre%@@ Cfr‘o?ﬁ ar ago %'kﬁf&?'ﬁmﬁ LRfebral trauma in a

subj ect in need thereof use of a therapeutically effective
anount of a coﬂﬁoéné‘hélxmaﬁe?tllﬁaa]rlﬁr @&;ﬁe&{'i%%%fsaal%d?%ﬂ %%r the
treat mentoptigalli seamerseneatsed .from the group consisting of Al zheimer's
di sease, Parkinson's disease, amytrophic |lateral sclerosis or cerebral
trau in a subject in need thereof.

3. A compound of the formula (I)

1 X R’
R 4
\ R
. PR
RO (CHy) Y——Ar
2
R (1)

Ar is phenyl or pyridyl substituted with zero to two

15 wherein

substituents selected from the group consisting of
-{Ci1-Cgjalkyl, hydroxy and halo; and
substituted with either:
20 (i) one or two substituents selected from the
1
group consisting of -C (CH2)nR® and
-{C1-Cg)alkyl R6; or
(ii) two substituents which when taken together
with the carbon atoms to which they are
25 attached form a pyridyl or tetrahydropyridyl
ring;
provided that when substituent pattern (i) is present,
the phenyl or pyridyl group of Ar may additionally be
substituted with two substituents which when taken
30 together with the carbon atoms to which they are
attached form a phenyl ring;



-184- 11. A use of a therapeutically effective anount of a conpound

of Caim3 in a preparation of a nedj r the treatnent of a di sease
sel ected fromthe group consi i\m‘ lﬂgiﬂﬁgwm s di sease, Parkinson's
di seasewoswyistaphi ¢ | ateral sal 3 erebral trauna RQT/ESIZMT6_Ct i n
need t hereof. 12. A use of a therapeutically effective amount of a
conpound of Claim8 in a preparation of a nedicanent for the treatnent of a
di sease selected fromthe group consist84y of Al zheimer's disease,

Par ki nson' s di sease, anytrophic lateral sclerosis or cerebral trauma in a

subject in need thegyreke R® is 1RR7ASYsac@bhaltiheragayt iigaldazaffiegti ve

anount of a conpoun f aimil_|n.a.preparatiqgn .a_nedi,.canent. fqr
inhibiting lipid pego§F8§¥Y8ﬁ°Fﬁhélgﬁ é@?"’ﬁyaee%%ﬁRQQ£ﬂhgiln‘l'y'4. A use
of a therapeutical | piptteetihv-givont pdberazdmpdutyd cfub@tditmted wixh
preparation of a nedicanent for inhibiQ@ing |lipid peroxidation in a subject
in need thereof. 15. A use of a'lherapeutically ef fective ampunt of a
conpound of C ai m 3-i{@1aCpp apkrat pon-df (81nEdi edkrat :f end RHi aind li pid

peroxisdation in a sybbeehchninge¢iklane9f hydrogenl6.-A 48L AfiyA , _
t herapeutically effeﬁtlvg anmount of a conpound of Claim8 in a preparation
of a medi canent for ~itRARBPPENGTI rFH2per 82P&X /i n a subject in need

t her eof . X is -O- or -S§-:

Y is -CHR9-, -0- or -S-;
R is -H or (C1-Cglalkyl;

10 Rl and R2 are each individually -{C1-Cg)alkyl;
R3 is H or -{(C1-Ce)alkyl;
R4 is hydrogen, or when Y is -CHR®, R4 and R3 are each

individually H or when taken together form a bond;

mis 0 or 1;

15 n is an integer from 0 to 4 both inclusive; and
p is an integer from 1 to 6 both inclusive; "
or a pharmaceutically acceptable salt, hydrate or

optical isomer thereof.

20 4, The compound of Claim 3 wherein
Ar is phenyl substituted with one or two substituents
O
i
selected from -(CH2)nR®, -C (CH2)nR6, -(C1-Cg alkyl)R®
where R® is -NR7R8 and R7 and R8 are H or -(C1-Cg)alkyl;
and one or two substituents selected from hydrogen,
25 - (C1-Cg)alkyl, hydroxy; or two substituents which when
taken together form a phenyl group.
Rl and R2 are -{C1-Cglalkyl;
R, R3, R4 and R are H;

X is -0-;
30 Y is -0- or -S8-;
5. The compound of Claim 4 where Rl and R2 are 1,1-

dimethylethyl.



- 185- 17. A use of a therapeutically effective anount of a conpound

of daim1lin a preparation of preventing i schem a-i nduced
cell damage in a subject in neeﬁlmg ﬁmnmll”ﬁ" 18. A use of a

t her apewo #8aIse4 ef f ecti ve anount * of¢ a lcomposind* of O ai m 2PEHUSIH7Bar at i on
of a nedi canent for preventing ischem a-induced cell damage in a subject in

need t hereof. 19. A use of a th&rﬁpeutically effective anount of a
conpound of Claim3 in a preparation 0 “nmedi canent for preventing
i'schem a-induced cell danmage in a subject in need thereof. 20. A use

of a therapeut Peal | Fhef cospiopmdhfurflaim 5 cduporitr ofs apenyd in a
prepar at i ganQt i dured %Wbﬁeoroﬂor@wr&uwim asdebeed £ebh damage in

bj t t { | {
corpr ot g GEEORBeL oft e Some AR P OB e 67 ePEEpRL R Ruc i cal 1y
accept abl geledtkdefrom &Ja'rdmog%n owr- Exci®é ety her eof .
5

7. The compound of Claim 6 where Ar is phenyl
substituted with - (CH32)pRO.

8. The compound of Claim 4 which is 2-(3,5-di-t-

10 butyl-4-hydroxyphenyl)}-4-{2-{4-methylethylaminomethyl-
phenyloxy)ethyl)oxazole; 2-(3,5-di-tert-butyl-4-
hydroxyphenyl})-4-({4-N-methyl~-N-
ethylaminomethyl)phenoxymethyl)oxazolehydrochloride; 2-(3,5-
di-t-butyl-4-hydroxyphenyl) -4-((4-N-ethyl-N-

15 propylaminoethylphenoxy)methyl)oxazole hydrochloride or 2-
(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2~-(4-
ethylpropylaminocethylphenoxy)ethyl)oxazole.

9. A method for treating a disease selected from the
20 group consisting of Alzheimer's disease, Parkinson's
disease, amytrophic lateral sclerosis or cerebral trauma in
a mammal in need of such treatment which comprises
administering to said mammal a therapeutically effective
amount of a compound of Claim 1.
25
10. A method for treating a disease selected from the
group consisting of Alzheimer's disease, Parkinson's
disease, amytrophic lateral sclerosis or cerebral trauma in
a mammal in need of such treatment which comprises
30 administering to said mammal a therapeutically effective
amount of a compound of Claim 2.

11. A method for treating a disease selected from the
group consisting of Alzheimer's disease, Parkinson's
35 disease, amytrophic lateral sclerosis or cerebral trauma in
a mammal in need of such treatment which comprises
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administering to said mammal a therapeutically effective
amount of a compound of Claim 3.

12. A method for treating a disease selected from the
5 group consisting of Alzheimer's disease, Parkinson's
disease, amytrophic lateral sclerosis or cerebral trauma in
a mammal in need of such treatment which comprises
administering to said mammal a therapeutically effective
amount of a compound of Claim 8.

10
13. 2 method for inhibiting lipid peroxidation in a
mammal in need of such treatment which comprises
administering to said mammal a therapeutically effective
amount of a compound of Claim 1.
15

14. A method for inhibiting lipid peroxidation-"in a
mammal in need of such treatment which comprises
administering to said mammal a therapeutically effective

20 amount of a compound cof Claim 2.

15. A method for inhibiting lipid peroxidation in a
mammal in need of such treatment which comprises
25 administering to said mammal a therapeutically effective
amount of a compound of Claim 3.

16. A method for inhibiting lipid peroxidation in a
30 mammal in need of such treatment which comprises
administering to said mammal a therapeutically effective
amount of a compound of Claim 8.

17. A method for preventing ischemia-induced cell
35 damage in mammals by administering to a mammal in need of
such treatment a therapeutically effective amount of a
compound of Claim 1.
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18. A method for preventing ischemia-induced cell
damage in mammals by administering to a mammal in need of
5 such treatment a therapeutically effective amount of a
compound of Claim 2.

19. A method for preventing ischemia-induced cell
10 damage in mammals by administering to a mammal in need of
such treatment a therapeutically effective amount of a
compound of Claim 3.

15 20. A method for preventing ischemia-induced cell
damage in mammals by administering to a mammal in need of
such treatment a therapeutically effective amount of a
compound of Claim 8.

20
21. A pharmaceutical composition comprising a compound
of Claim 1 together with one or more pharmaceutically
acceptable diluent carriers or excipients thereof.
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