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synthesis of Oxazole and 4-Oxazolone Derivatives via ¢ -aminonitriles
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Abstract

Dazermient of Chemisty, Callege of Selerce, Lniv. of Baghdad, Tudiciva, Bagndad, Trag

The scheme of this work included preparation of axaqe’e ad dosaanloen Jenvatives stotioe e oa-
aminimitciles which were prapares? acoo=ding to the modified Stecker’s method. Treatmernt ol a-am raniivilas with
8% suifuric acia on & steam bath for 10 mingtes praduced w-amincamides which produced cxazale derivatives upan
treatmers wilth p-kromophenaneyt beomida, aqd deazclors derivativas upon teeat-reet with cklirs acctic acid.

Intradnction

Licawale and d-oxazolone derivasives were
choszen az a ta B fon thes work S IETHY ol heir
derdvalivas  gre known e poessss antibacterial,
antimieroliel,  anriviral,  analgesic” ™ ard
sharmcolopical activitics such as Indelmpeire.
Dicls-Alder reaclicn of osaroles was used  as
syathetic 7ol e vitamin B analooeces'™

Oamoozs ace oblaingd Ly the rewclivn ol -
vl i:||1r||r|i1ft:1-. "-'ri |l'| |".‘,—|":| .L'-Ii Tt ll;_l']"_ﬂ_!b HI;_'J_‘J_‘rdi[lg ll;_l
Hamzsch's methoc™™ Refliwing  a-moinosnides
with a-chloroacetic acid in abaolole etead prosdoced
dzagaalore derivilaves, The zeamincamides wore
preparel by The hydmlssis of g-amtrecimiles which
were propared according to tie medified Steecher’s

et
Lxperimental
Wielimer purrke wers detemmined nzing 2

Callen Kamp  omelting point a9pares &ndooare
mnesees 2l TR spectra (KR dise wers roeon®od oy
Pye-Llnicam Sp3-500. TR specte were mevorded
wsing Uracksr 25C Mz with tstre nethylslane as
inturral stardurd D1 doulcred chlore®mm nr S0
Menmiremenls wore made al the Chemistny
Trgpartmert, wYhirta e varsiy, lordan Thin Laver
cheematography was carrizd sur wsing Fertigtolen
poe-woated il shedls ad Lhe plases woere developed
withn ivwlines wapor

Ceneral procedure for prepavarion of com pounils
g-Amninoenitriles:

c-ATInINcs wers Epueld o asine o
reedified Strecher’s procedue Cyolob eonneree £007)
reol was Sissndved inplacal acelis azid 57 mb
felbowed by the additinn of 0.0% val of o pranary
arenine fm-taluis ne, e-tcnidine, o-anigiding A-cklnmn
seanizidine o-bonmo anilin:, © tlecro welice and p-
citve eniline ). The 9 wias hen el sl 1 334 wilh
wiveerirted H-50, fsllivaresd by the aditicn of
potsszinm cyanide 003 mal | ag reaclion mixtirs
Wis Aot 370 overedl, poared onodee ad meads

soights alkaline vl wemwmia, The sohd which was
formed wes fi'tersd, washod with water snd driced.
torcy of the obfzined coopourds waz checked by
TG uamg chiomalionn s efy!t acerste (75, 27) o5
aluent Recryrtaliizntivon fnnn ethima] cad seaten (1:10,
pave the pure prediens

Takle | lists gp amd pereest vield of the
pregarsd c-aocinonidnlzs, Feeoe 1 oshows the 'H
RMAE smmsirun gy an J.:'.x;qr"u]jlc-. an :'.um[mllrui (50 al
thz przpatec nitrile compennds.
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Fivure (1) H W spectram (e NA2-Broma

phenyt]-1-rvana cyciohexyie-amine (5]

-Aminnamidos:

a-Amnorides wer e prapaied Ly treatniznt
ol cosi il les Lom o/ e [l 90050 siclfords acid
o1 4 sleam bath oo [0 micates, The mxioss wes then
wilued 1o rocn wemporsEwre sl pedrad e erisled
i e ngle glralice with amenenia, Fhe golisl weas
filterzd, weshed wity waker 2ad dried. Ltleaoe] weatber
Rture was wses S orecrystallization.

Tabslz 2 Lists fr.p, ood oeccent visdd of the prepared @
aerinzamiios . Fioane 7 chows S TH SR s o
di A exampic ol compensd Olde o) the prepares
amide cumpounds
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Fignre {23 11 WMR spectrum for N-{4-Nitro
phenyl)-L-sacbamovi-cyelobexyle amine {14}

Tt

trxnzoles:

T alepholic seluien of p-oone pleencyl
bramide  an ciuimoloocar of the -
aminoamide was afded and tha mixhore was kepl
uriher refos fon alawt G-% oouwrs. The disappaaranss
ot the amtide spet and appeerarce nf a higher il o
1147 Sedicated the tonnation of the osazoie. ‘Lhe
L Ao~y Sq'_'\l"q,"i_'l'l; Lo B rl.'ITI-CIl'hI'.!I.] h:- L'".-':I_:ll':lli'l-.i-.-:llfl :lr.d tl]E‘
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L'l:maining mizhers was E'IL:"III'LF';I o srosleed Loc and
stirred so cleain the expecarad oxazolz as solld which
was filtored, waslued wili water anc dnes Ehanl
wis used for recrystallization,

Table 3 st oup, and peteert yizld af the
prepared vaaales, Ficare 3 shaws an ciamplz of 'H
hME speorcam of the preparcd asazole O16).

[ ot s -

Fienre (3): B NMR spectrum Tor 1-[4-{p-Lremo
phenyl pFoxaenl-2-yi| =" 2= ¥ethosy phenvl)s
ovcbahexyle amine [16),

A-Oxaehinae, 4=hvdraxy naarnle:

A redwture of syuimolecolar wmsans ol -
wiincanidss and chloroacetic acld weme rellixed fir
24 hiows wsirg cosolute othancl as & solvang, Hueass
elharol was evaporzzol ad fhe mixiuee was pourcd
o coushed ice, tae tormied soltd wae filtcres and
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recrystallized wsing etianod and water (131, The 2ad
ol the csaciim was checked by TLC,

‘lakle 4 fists m.p. and peroent vield of the
prepured okezolones, Fgure 4 shows the 'TT KMR
epectenn 25 an examplz of compoeund (19} of the
preparas nxazalane compounds,
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Fipure (41: H BYIR spectowm for 2-[M-(3- Methy
phensl)-eyclohexyle amine] 4 hyilrisy oxarale(l9).

Besults and [iscussion

The imperance @l prepaging nev: T-aminc aitriss
arises from their versatility as sarling material for the
symbesls ol murey Lnstioonal.zed orgnic compoimds
stich as armine amides, waning acids, thiazoles,
thszolores'™, oxarelss and  exazelones Uy
ailueve his, dilferent primary smines wo ecacted
Wilh I::J'L"ll‘!l‘llfxl-.l'll.'H!E.

The peepararion af the a-amine nilries was achieved
by a method deperded an the fummation ol inzdos,
which was [indl discoeerad Ly Schit,

The pbs o7 e rosoive i gloce was maintined at 5-4
veing glacial aceric acid end by widing coneznorated
sultiric acid dl'l:-pWiSC, go the Mrmd inire oould be
Lrarsbesmieel Lo wn ciinoon doz wiad then to aneept U
CH iom Lgi'.'ir'.:_r_ Paedbesiren] c—amino nitreles,

The IR spectra of the prezstad a-aming nilrikes (1-7)
thawesd (e main characeistie bands 3 v, 33R0-
A3 om ' for NH siremeniig vilwation and #1 voe
D202 em ' for Ce i addiven o the bands
wh'cl Dl seen snsicced to the aramanc and alipha,iv
CH zreteing vibrations and the hends ohacreed u” -
et e Duliute thie prosence o3 the aromatic rirg
= streacnnp band C1shlz 2.

The chasmeristic chemcal <0lis ol the "H MBI
snectz! dera of the oo amdaa rot-ila (22 (Tiguee 1] we
the eyelic muthyvleons pretens (105 o the range .73
ans 255 ppn, oo znglet wmo Al TH fao WH O and
sronelic prosons ot G s for I (1T, =6 7.3 o o Hb
and Eo 29 awd wt 7 50 T Hd [ 1TH]).

Thic-A-ninns amides hated in tasle (2) wers poepaced
tront the hydeclyss of she g milnles with
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0% suliure 2cd by heating the misiers on s steem
bath .

Tl characteristic bands of the g-pming wvides (8- 14)
anc listed intable (5 bhavicg WH basd at 3450-3520
et ', WHa pands ul 3396-3240 ¢m. OH arermatic al
JABC-30:0 o L CET lizhaliz at arcund 2930-2870
cin’! | amide 1 chsorption dus zo C—0, near 2650 con™
aad amifia B hand dee 1 WH, dedfnrmnation mods in
srizracy armidss at 1580em '

'E kR spectrim (Figuee 2y fom aetde | 4
slivneed the following chemcal shofis ; the svelis
methytena protons (1OFD or the range 1.2 - 2 popm;

i proton as 3 singlet at 4.65 ppm, 1H; NH, protons
at 5.4 ppm, 5, 1H, Nila and &.4 ppm, 5, 1H, NHb; and
arpmatic protons as @ pair of doublets for p-
disubsiilution al ibe region 6.7 ppm for He, 2H and at
8.0 ppm for Hd, 2H.

Treatreent of the previcusly prepared amides (9-12)
with p-tromophenancy! bromide gave the desired
oxazole derivatives (lable 3).

The IK spectra of the prepared oxaroles (Tahle 7)
have the Following characterstic bands: NH band at
344013360 em'; C-H aromalic as weak band just
above 3000 em™ and C—H aliphatic at about 2980-
2940 cm'; a band ar 1650-1580 em™ due to C=C and
C=N vibrations; a stronp band at the range 1080-1020
em” due to =C-0-C=; and bands appearing in the
region 900-700 cm” atiributed o aromatic C-H out-
wl=plane deformation vibrations.

Structure of compound {163 was confirmed by it's 'H
MME spectrum (Figure 3). The following spectral
data has heen phserved: cvelic methylene peaks m the
range 1.7-2 ppm {I10HY; a singlet at 3.85ppm for
OCH, (IH); = singlet at 4.8ppm Fr NH (1H}
aromatic peaks at 6.3 ppm, t for Ha (I1H). at 6.7 ppm,
m for 1ib and He in addition o the gxazole proton as
doublet at 6.8 ppm. Tor Hd (1H), and aromatic
pratons at 7.7 ppm and 8.2 ppm for (4H) as a par of
doulbslets for the p-disubstitulod benzene

The 4-pxazolone derivatives {Table 47 were obtuined
by treaterent of the o-aming amides (8, 10, 11, 14)
with a-chloroecelic acid. 4-Hydroxy nxasole was first
formeed a5 shown by TLOC, and as rellux continued a
second lower spot appean], which indicaed the
formation of the noo-aromatic geolone form. When
reflux was continued the intensity of the lower spot
increased indicating that the keto form is dominated
% 4s in compound 21,

Characteristic bands of IR specira of 4-oxazalones
(1322} arc listed in (able (8). These include bands
due to OH stretching at 3480-3440 cm™' for the eno)
form, NI bund ut v = 3390-3280cm'; C-11 aromatic
as strong band above 3000 cm, and C=1 aliphatic at
about 2900-2820 em™'; bands due 1o C=0 vibration a
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1740-1680 o™} and oands at | 590-1300 e’ dug 10
C=C and C=M vikralian,

Vhe sructere of d-hvdeesy oxasole (197 wus
contirmed by its "Ll MNiH sacezrum (Fignme 43, The
climacteriste vhiedal shifis are the svelic metaylans
presians wl Lh= rAr 1.2-20 [pm l:]ﬂ!'l:l-, 1l [_1 jripilinin kd
et 2.3 ppem (3E1), NH az a beead peak at 4 ppm (EH]L
OH as o beoad peak al 3.3 pom(lLy the oxaroles
preicon al &8 ppen (TH), and arcmatic peatons ar the
vargs 6370 poe (100
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Lable {3): Melting poiots nnd percent yield of the prepared Qxazoles.
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Teble (8} Characreristic infrared absurplion bands of g-aminonitriles
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‘Tahle {8): Charscieristic infrared abserplicn bands of 4-oxazolone, 4-hydroxy oxazale
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