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Abstract - 4,5-Dihydro-5-oxo-1,3~oxazoles are important class

of heterocycles and interest in their chemistry continues

unabated because of thelr usefulness as synthons, In this

review an attempt has been made to present the chemistry of

this class in an integrated form and in proper perspective

under the following headings:
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3.2.2, Cleavage of the 1,5-Bond

3.3. Miscellaneous Reactions

3.3.1. Reactivity of the Side-chaln

3.3.2, Reactions with Oxygen

3.3.3. Fragmentation

3.3.4. Formation of Oxazolo[§,4-b]Quinolines
3.3.5. Bivlogical Activity

4, CONCLUDIHG REMARKS

1. INTRODUCTION
Of the several oxo derivatives of dihydro-1,3-oxazoles (1) - (5), the
chenistry of 4,5-dlhydro-5~0xo-1,3-0Xxazoles (1), more commonly known as
2-oxazolin-5-ones or simply 5(4H)-ocxazolones, have engaged the maximum attention

of chemists because of the synthetic importance of this class of compounds.

1 2 8 4 5
Historically, Plochl was the first chemist to discover the product obtalned by the
interaction of hippuric¢ acid and benzaldehyde in acetic anhydride, but it was
Erlenmeyer who rationalised the structure as 7, extended the reaction to other
aldehydes, and ushered in this c¢lass of c¢ompounds to prominence, c¢hristening them
as "azlactones"l. Since then the reaction is known as Pldchl-Erlenmeyer or simply

as Erlenmeyer azlactone synthesls.

Ac,0/AcONa N CHPh
PhCONH-CH,COOH + PhCHO 3
2 ~Hp0 i’ phi};z)

£ 7

It 1s noteworthy that penicillin was originally assigned the now discarded
thiazolidine-~-oxazolone structure and as such many new facts regarding 5-oxazolones
came to light in connection with the penicillin~program during the second world ~
warg. Az a result of vigorous and sustained research, vast material accumlated
over the years, as is evidenced by the number of reviews published from time to
1-6

time , and there is no abatement in ibts proliferation, In this article an
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attempt has been made to present the subject in an integrated form and in its

proper perspective.

2, SYNTHESES OF 4,5-DIHYDRO-5~0X0-1,3-0XAZ OLES
Though simple heating of & -acyl{aroyl)amino acids has been used to cong-
truct 2-oxazolin-5-ones, this method 1s not of practical imporiance. Generally,
some ¢yclising agent 1s used for this purpose. Besides, there are some other

routes to these systems.

2.1. Cyclisation of X-Acyl{Aroyl)amino Acids by Organic Reagents:

Heating with acid anhydrides, particularly acetic anhydride, continues to
be the most common practice for cyclodehydration of = =-acyl(aroyl)amino acidsa.
Erlenmeyer was unable to obtain 9 because of the instability of such compounds.
fLater workers have been successful in isolating some of these Z-oxazolin-5-ones in

moderate or good yields in fairly pure state. Depending upon stability, the

R
R.CONH lCB(.‘OOH r: 20 2 " 22
1 i - +H,0 R 3
:

Ry

8 Rl’ Rz, RS = H, alkyl or aryl

A

1c

product can be separated by decomposition of the unreacted acetlic anhydride with

7,8

an excess of water or by removal of the excess reagent and acetic acid under

reduced pressureg, and finally by distillation of the residue or recrystallisation
from suitable solvent. PFused sodium acetate has been usually applied as a conden-

sing agent but its use is not an imperative one.

Use of acid chlorides, such as acetyl chloride in dioxan, and chloroacetyl
chloride in the presence of potassium carbonate is known in the 1iteratur62.
Similarly benzy12 and ethyllo chloroformates and a tertiary base were used to
prepare 2-oxazolin-5-ones, but these reagents have not found favour for unknown
reason. Recently, it was shown that <-acyl(aroyl)amino acids underge smooth
cycligation to the corresponding 2-oxazolin-5-one with ethyl chloroformate in the

11

presence of triethylamine in benzene , and this procedure is quite convenient for

generating these heterocycles in situ. )

N,N'-Dicyclohexyl carbodiimidelg, which 1is extensively used in the peptide

synthesis, found application in the preparation of several 2-oxazolin-5-ones.
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Recently, a method of ob%taining chemically and optically pure 4-substituted

2~oxazolin-5-ones by the use of soluble N-ethyl, N'-(y-dimethylamino propyl)
carbodlimide hydrochlorid.el3 was developed.

Benzophenone dichloride, which was reported to be useful for anhydride
formation, was employed for the preparation2 of Z-oxazolin-5-one, but its

applicability 1s not very clear,

Recently, hippuric acid was found to give g (Rl= Ph; R2= RS= H) on treat-

nent with l-methyl-2-halopyridinium saltsl4. The scope of this reagent for the

preparation of 2-oxazolin-5-ones remains to be exploread.

2,2, Cycelisation of e ~Acyl{Aroyl)amino Acids by Inorganic Reagents:

There are several inorganic compounds which have been reported to be useful
for the preparation of 2-oxazolin-G-ones. For example, phosphoryl chloride in
pyridine, thionyl chloride, phosphorus tribromide, phosphorus pentachloride and
phosgens may be mentionedz. e -Acyl(aroyl)amino acids, on reaction with aciq

2,3

halide-forming reagents, give S5-oxazolonium hydrohalides and not the corres-

ponding aeid halides which were earlier erroneously considered existant., Recently,
benzyloxycarbonyl glycine was cyclised with some of these reagenis, and it was
found that g (Rl= PhCHEO; R2= Ra= H) is aifficultly obtained when phosgene,
thionyl c¢chloride or phosphorus oxychloride and triethylamine in tetrahydro-

15,18 are used at -20°C. The result was better with phosphorus pentachlo-

ride, by using 10% excess and maintaining low temperature for 25 minls.

furan

Phenylthioacetyl glycine3 and thiobenzoyl glycin92’3 (10) with silver oxige
in ether undergo cyclisation to g8 (Hl= PhCH2 or Phs R2= R3= H) apparently by attaex

of the carboxylate lon on the thioamide group aided by silver oxide in removal of
2,3

Agy0/ether N 2
R,CSNH-CH,CO0H —> [ R4
-HeS R1

bl 9

the sulphur atom

Recently, use of polyphosphoric acid (PPA) for the stereospecific synthesis
of 4-arylldene-2-phenyl-2-oxazolin-5-ones (13) was reported (Scheme 1)17. The

reaction has been clalmed to produce 12 as anh intermediate which subsequently
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cyclises to 13. It 1s not clear why hippuric acia itself does not undergo cycli-
sation in the first place in presence of PPA which 1s a powerful dehydrating
agent, This point needs further clarification. Also, the authentic (Z)-izomer

17 under the influence of PrPA, and it is

changes to thne corresponding (E)-lsomer
quite likely that PPA acts as an isomerising agent besides bringing about cyclo-

dehydration of § and concomitant condensation with 11.

Scheme 1 R1
R -Hs0
Ry U | 2 N R
PHCONH  + ~~e=0 PPA PHUONH-C=C —_—
Ry e HOO(I: "R, Ph 2
CHBGOOH
6 11 R;= Me or Hj Ry= aryl 12 13

2.3, From Other Heterocycles:

Conversion of some heterocycles into 2-oxazolin-5-ones are known in the
literature, but it is not a straightforward reaction and it involves several

steps. Therefore its practical utility is limlted.

4-Arylidene-2-thiohydantoin (14}, on heating with two to four fold excess

of aroyl chlorides in pyridine gave 17 in high ylelds, possibly through 15

{ Scheme 2)18’19.
&
Scheme 2 C AT
AgHC_ M ATHC A 2 AT
BhraCOCL/CHN ~Ar CON=C=5 (16)

7N /L o d l
I a0 \ S ” At
H AL:CO 2

14 5 i

The 1sothiazolidin-5-one 1,1-dioxide (18), on treatment with acetic
anhydride in pyriadine, afforded the (E)-isomer of Z2-oxazolin-5-one (g;)zo througt

the intermediates shown in Scheme 3.

Scheme 3
HC-CO ACNHOS")
3 2 H
Ph NH Ph N& H\g
. Acg0 % CH3 N /C I
02 CgHgh 02 g .(/O pir -H Ph CH3
H Ac N
18 19 OE\O/U\ICH/ 20
21 3
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A number of 3-aroylamino-Z-azetldinones (22) have been reported to give
25 (R1 and R2 = aryl), via acid catalysed 1,2-bond cleavage (Scheme 4)21. This
method is not of practical utility because the route is cireultous and a mixture
of products is obtalned resulting into poor yileld of the resultant 2-oxazolin-
S5-ones (25), Somewhat similar transformation is encountered when anhydropenicillin

(26) is treated with mercury (II) acetate in benzenezz. The oxidative

Schems 4 ;
boH R "2 H R :
CO—N,—- i H N —r H N q’C—H _P‘3NH2 N CH

HO),_,_JR — R, — i —>q

7N R; 3
22 22 24 25

rearrangement of 26 to 27 obviously envisages an intermediate formed by cleavage

of the 4,7-bond., The compound 27 exists as tautomers (Scheme 5).

Scheme 5
R
CONH S N N S
Me R R H
26, R = PHO-CH~ 27 28

I

Recently, a derlivative of Z-oxazolin-5-one was implicated in the conversion
of penicillin v sulphoxide by extra cellular anzymeza. Also, the rearrangement of
methyl benzyl penicillinate to methyl benzyl penicillenate 1s noteworthy in this

connection24.

2,4, Miscellaneous Synthesegs:

Glycine and DL-*-aminobutyric acid react with N-phenyl-arylimidoyl
chlorides (30) in benzene, containing triethylamine, to give 32 in moderate ylelds
(Scheme 6)25’26.

A spimilar reaction of amino acids, such as alanine, valine, lsovaline and

methionine, with orthoacetates in dimethyl acetamide leads to the formation of a
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Scheme 6
?l $H2 Et_N/=-HC1 N R2
R, -C=N-CcH; + R,~CH-COOH —-———-—----)»_PhNH |
2 R1
30, Ry= Ph 31, Ry= H or Et 32
or
3,4, 5-trimethoxyphenyl- (,}0
e R
ra |2
+ - -t
R C(OEt), + 31 R, CONH-CH-COOE®
33 34

mixture of ©(-acylamino acid esters (34) and 2-oxazolin-5-ones (32), the former
27

apparently being formed by alcoholysis of 32 during the reaction™ . Yields are
low,

Potasaium or sodium salt of o -lsocyanocarboxyllc acid (35), on neutrali-
sation with a mineral acid in the presence of an aldimine and immediate shaking
the mixture with a water-lmmiscible solvent, gives the spirc compound 3128. It
should be mentioned that addition of the aldimine after neutralisation did not

afford the 2-oxazolin-5-one (37). This method cannot be considered as a general

one. O
& oM ) e cn-cr=yeH_pn —-------——)H2804 Gy e
. o CHoCH=
\2n_"Spe 2 2 N2 N=L CH-CHMe
PhCHZNH
35, M=K or Na 36 2

Recently, a2 number of Z2-oxazolin-5-ones were prepared by dehydration of
primary amides, aldehydes and carbon monoxide in the presence of group VIII metals
or thelr compoundseg. Apparently, the reaction proceeds through the intermediate
38, and this ie supported by the fact that the amidol (38) itself can be used in

the reaction. Yields have been reported to be high.

)
Ro Co HN%I“‘LR2 ~H,0 N R,
R,CONH,, + R,CHO —> R,CONH-CHOH —— —_——
2] a
1o 1 R oo
3 38 2

Nitrones, such as 40 and 43 give spirooxazolones (42 and 44) respectively

on reaction with ketenes (Scheme 7)30-32. This method 1s not a very general one

and different products are obtained from other nitrones.
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Scheme 7 R.I
O L
KA
R R
c=§:: 1o 2::C=C=0 — NS
o

41 42, Ry= Ph, Me, 1-Pr etc,

Rz= Ph or Me

&

Conversions of some 5-allyloxyoxazoles into 2-oxazolin-S5-ones are also
known in the literature, Thus, N-aroylleucine 3-methyl-2-butenyl esters (45) were
cyclised with triphenyl phosphine/hexachloroethane/triethylamine in acetonitrile
at 0% to 46 which changed to 47 via Claison rearrangement (Scheme 8)33.

Scheme 8
R—CO-$H PhSP/CZCls/EtaN N N
-CH-COO0 v —_—
2= GHp~CH-CO w MeCN/-H,0 "R R
45, R=aryl 48 47

3. REACTIONS OF 4,5-DIHYDRO-5-0X0-1,3-0XAZOLES
2-0xazolin~5-ones give diverse products with different reagents and the
reaction may involve retention or collapse of the hetereocycle, 4-alkylidene(aryli-
dene) derivatives being more stable than the corresponding saturated compounds.
Also, the C-2 substituent affects the stability and reactivity of the ring. It
should be mentioned that in many reactions cleavage of the ring occurs as a result

of gecondary proceéss. In others, the reaction is initiated by opening of the ring.

8.1. Reactions without Cleavage of the Rings

3.1.1, Formation of Oxazolonium Salts
As already mentioned, < -acylamino acids with acid halide-forming reagents

give products which have been confirmed as oxazolonium hydrohalides. Boyd and
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co~workers have found that eyclisation of w-acylamino acids with acetiec anhygride
in the presence of perchloric acid affords stable 5-oxazolonium perchlorates from
vhich free bases can be separateda4. These perchlorates have been found to be

useful in obtaining the unstable isomers of 4-arylldene-Z-oxazolin-S-cnes.

3.1.2, Tauvtomerism and Related Reactions
If C~4 hydrogen 1s available, 2-oxazolin-5-ones behave as meésolonic
compoundsss—sa and can exist as one of the several tautomers, such as 32, 48-50.
This has been profitably utilisea in carrying out C-4 substitution with alkyl,
benzyl and allyl halides in the presence of ethyl diisopropylamine in dipolar
39-41

aprotic solvents Alsc, C-4 hydrogen can be substituted by halogen. Thus,

® L+
N—7R7 N— R HN— 2 HN—2
R p—— = |l le=—/—_I
. R1 H R‘l R1

——— — — —

51 on treatment with sulphuryl chloride afforded 52 which reacts with benzyl

thiol to give 4-3-benzylthio compound (53a). Similar reaction of 52 with thio-
acetic acld, followed by hydrolysis, afforded the stable 2-benzamido-2-mercapto-
propancic acid (54) which on oxidation with iron (ITI) chloride in ether dimerised
(Scheme 9)42. It is noteworthy that 51 nor its anion reacted cleanly with
a-toluenesulphenyl chloride and similar was the case with sulphur monochloride.

However, the anion reacted with S-benzyl p-toluenethiosulphonate,

Scheme 9

N Me

/lo I 2"12

Ph cl(CH2J301 Ph
21 52 53a, R=PhCH,
b, R=AcS

e Me

HC1/MeOH 5{ FeC i

53t ——————> PhCONH~C~COOH —Et—;s-—) (PhCONH-(':-S-)é—

Su 2 CoO0H
B4 56

Recently, 5-hydroxyoxazole (48) was trapped with c:ycl.oprczpylca1"bon,w,rl4"3
carbethoxycarbonyl44, and trimethylsilylg’45 groups, The Dakin-West reaction44
obviously involves migration of O-acyl groups to C-4, especially when aided by

pyridine derivatives. 4-Dlalkylaminopyridines are quite useful for such
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transacylation and recently they were reviewed46.

4-pcyl-2-oxazolin-G-ones (57, R,=H) can exist as tautomers (57) and (58)

and studies on 2-phenyl-4-(l-heteroalikylidene)-Z-oXazolin-5-ones revealed that

they exist in the form having exocyclic double bon647.
Ro _-OH
J,LO N co R3 Ry=H JNLOj) ~ R3
R OCOR R, R
=14 58

3.1.3. Formation of the 4-C=C Bondgd

As already mentioned, Erlemmeyer synthesis Involves condensation of the

C-4 active methylene group with aldehydes and ketonesa. Aromatlc aldehydes give

better result. Aliphatic carbonyl compounds are generally taken in excess to get
better yieldss. When aldehydes are used as reactants a condensing agent is not-
necessary, but'for ketones some metal salls, such as sodium acetate and lead

48,49

acetate y areé required., Recently, tin (IV) chloride has been recommended for

reactants like acetals, ketale and ketonesg. Also, solid drying agent, such as
molecular seivé, has been used for the formation of 4~C=C bond under mild condi-

tionso. Application of polyphosphoric acidl7

for the preparation of (E)-isomers
has already been mentioned, A complex of dimethyl formamide and sulpnur trioxide
was reported to be useful for the preparation of 4-arylidene-2-phenyl-2-oxazolin-

5-0n9851.

Erlenmeyer azlactone synthesis and 1ts modifled versions are useful routes
to o -amino aclds and other important synthetic intermediatee, and in thie
comnection diverse aldehydes and ketones have been inserted at the 4-position,

This reaction has been extended to carotenoidsse, carbohydratesss, pyrilium,

54 and other heterocyclesss. Recently, it has

56

silapyrilium and thiopyrilium salte

been used for construction of tetraecycline Also, azlactone synthesis with

pyrene-3-azldehyde was employed for the detection of acylglycines by paper chroma-

tOgraphy57, It is noteworthy that several bls~2-oxazolin-5-ones (59)-(61) have

been synthesised and used for dying polyester fibressa'so.

In a recent modificetion of Erlenmeyer synthesis, imines derived from

11,61 62,63 and n-butylaminesss were used and 1t was found that the

aniline y benzyl-

— 2004 —




R,=R

a, R=R,

R1(=CH)nCH

reaction proceeds fast.

ketimines reacted directly unlike the corresponding ketones™ .

=H,Ci,Me or OMe
b, R1=H or OMe; R2=Me or OMe

No condensing

H-Z-H

S99
00O
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60, R=heterocycle

0]":)_){\.\210

|2
o]
u

CH(CH=)nR2

OO0

n = 0,1; Rl,R2=heterocycle

agent is required in this case and

11 The reaction

however failed when ketimines derived from benzophenone and benzil were used as

reactants63 This is apparently due to steric factor.

It ehould be mentioned
11

that the produects obtalned by this modification are mostly the (Z)-isomers™.

Erlenmeyer synthesis and its modified versions envisage formation of an unstable

adduct 64 which immediately undergoes B -elimination to give 65, and formation of

B -lactone (g6, Y=0), B -lactam (66, Y=RN) or their derivative was not observed 1n

any of the cases (Scheme 10).

Scheme 10

Ry
ol v Doy —— ]
R 0 ry R

62 63, ¥=C, PhN, g4

“H,Y
AN
R
<
N YH 3
1
—H—

PnCH, and n-Bu

2

—2005—

Ry

R

| 3

R
65, Rl=alkyl, aryl
Rp=alkyl, aryl
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Some similar reaction occurred with enamines4 and amidinesz’a. When imines were
used as reactants partial aminolysis of 85 occurred due to cleavage of the

1,5-bond by the resultant amine™l,

2-Fhenyl-2-oxazolin-5-one (67) reacted with 2-alkyl-2-thiazolines (68} in
pyridine to give 73 in 75% yield, When benzene was used as a solvent, compounds
73 and 71 were obtained in 6.5¢ and 8.5¢ ylelds respectivelyss. Obviously the
reaction involves nucleophilic addition to thilazoline, followed by cleavage of
the 1,2- and 2,3-bonds of the resultant thiazolidine and concomitant thiolysis
and aminolysis, respectively, of another molecule of €7 (Scheme 11). Earlier,
similar nucieophilic attack on 77 was reported to give methyl phenyl penillonate
(78A) or methyl phenyl penicillenate (ZQB)G6 depending on whether the reaction is
carried out in néutral medium or in pyridine. Hecently, an oxazolone inter-
mediate has heen 1lmplicated in the rearrangement of methyl benzyl penicillinate

to methyl benzyl penillonate®”, when lactim ethere (74)%5571%% Lere usea as

€65

reactants 75 were obtained some of which cleaves depending on the starting

material (Scheme 12),.

Scheme 11
SCH.CH_NH
22 2
@o ™ @_@ e
PH b
67 68, R=alkyl 69 70
87
NHCH.CH,S NHCH,CH,SH S CH,CH,NH
N 2 %0 @ N R N ¢0
tH, e M | R CH
iR Ph Ph P2
PH PhCONH PhCONH
73 72 71

It should be mentioned that similar agdition to some other compounds containing
carbon-nitrogen double bond, such as oximes, Q-acyl oximes and hydrazones was

unsuccessfulsg.

4-Heteromethylene~-2-oxazolin-5-ones (81) are also important in this
connection., For example, 4-alkoxymethylene-2-oxazelin-S5-ones (8¢), which can be

prepared by condensing orthoformic esters (78) with 62, easily give the corres-
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Scheme 12
N R C(tH.)
N~ N
(CH.,) L) 20 L RH
el Lo+ g —— ol L 2
& 748, R=OMe; n=5 75
b, R=SMe; n=3 w
¢, R=SMe; n=§ %
94
|
w | e
Y |
s |
COOMe cgwfl-'l
77 PhCOKH-C~-COSMe
PhClOV = |
e g PPk fod
or \ CH 2
0 COOMe py, 0 {ooMe N
784 7€B 76
ponding 4-hydroxy compounds 8la or aminomethylene derivatives 8l¢ under mild

conditiOnsz'4. The hydroxy compounds behave like acid and ¢an exist as tautomers

which have already been mentioned, It is noteworthy that 8la can be converted
into reactive chloro compounds 81lb which are useful for the synthesis eof
2=pxazolin-5-ones with 4-C=C bond in cases where the aldehyde ig not readlly
available70. Recently, 4-ethoxymethylene-Z-phenyl-2-oXazolin-5-one (80Q, Rl= Ph;
R,= Et0) was employed for cobtalning several 4-pentenylidene derivatives serving
as intermediates for ibotenic acid71. It should be mentioned in this connecticn

that some of the aminoalkylidene derivatives 8lc resist substitution as well as

ring cleavage,

HG(ORy ) (782} N CHOR2 N CH-X
‘ s> |
R 0 ~R,0H R1 R1

! 62 80 8la, X=0H
b, X=C1
¢, X=RNH
d, X=R-§

Synthesis of several 4-alkylidene(arylidene)-2-oxazolin-5-ones have been
accomplished by Bergman's method2’3’72. Recently, 4-dlchloromethylene-2-aryli-
2-oxazolin-5-one (83) was obtained in good ylelds frem 82 by cyanation, hydrolysls
and cyclisation with phosphorus pentachloride73. As already mentioned, the chloro

group in compounds llke 83 is quite reactive ang has been replaced by several
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secondary amines, but the reaction with primary amines cleaves the ring.

(&) Cl
cl 1,CN N
2,Ho0 Cl
o
C1,C~CH-NH-COCgH, ~X(p) -——ET;EI~——} |
5  PX-CH
82 G4 83

Recently, 4-benzylldene-Z-benzyloxy-2-oxarzolin~5-one (85) was prepared by
bromination of 84 and subsequent dehydrobromination of the resultant bromo
compoundls. Alternatively, it was prepared in fair yield by treating benzyloxy-
carbonyl threo-/ -phenyl serine (86) with phosphorus pentachloride at low tempe-
rature, but starting from erythro-isomer lower yield was obtained, though in both
the cases a single isomer was found, It is noteworthy that dliethyl azedicarboxy-
late failed to convert 84 into the corresponding 4-benzylidene derivative 85,

though the same reagent satisfactorily dehydrogenated 87 to 7 (Scheme 13)16.

Scheme 13
CcH,Ph Ph
N 2 1 oBr, \ L Pl ProR0-com
b | 2. NEtg | 2- "% HO-~GH~CH-COOH
thE PhCﬁp Ph
8 85 86
& ;
2 N-COOEt
N I IR il N___,CHPh
| N-COOEL s Il I}ICOOEt J@O
Ph Ph LNHCOOE! ’oh
&7 89 7

4-Alkylidene{arylidene)-2~oxazolin~5-ones can exist as two geometrical igomers
and thelr formatlion depends on the reaction conditions. Generally, the (Z)-isomer
is more stable than the corresponding (E)~isomer which is thermolabile. These two

isomers are interconvertible, and recently their stereochemistry was revieved’

Also, their characterisation by 13C-NMR75, Raman76, and fluorescence spectra55

has been reported,

3.1.4. Reactions involving the 4-C=C Bond
A cormon reactlon involving 4~C=C bond 1s reduction and it is extensively
practised in the synthesis of amino acids. Besides catalytie hydrogenation,

3,77

hydroledlc acid and red phosphorus are alsc ueed It shoula be emphasised
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that the 2-oxazolin-5-ones are generally cleaved before reductlon because this
gives better result, Some of the methods for preparation of amino aclds have

been discussed in another section,

Addition of dlazomethane can lead to different products. For example, 80
gave the spirec compound 91 obviously by the insertion of the carbene moiety or by
elimination of nitrogen from the resultant pyrazoline adduct. Some of these
compounds have been degradated, and an attempt to obtain cyclopropylphenylalanine
(92) led to the formatien of styrylglycine (93) in low yleld (Scheme 14)78. It is

noteworthy that p, ¥ ~unsaturated amino acids have stimulated interest in recent

years79.
Scheme 14
L e, 1 B, s
_ 2 \ 3 —_— !
Ph’C-CTw ) — Ph'czcr\‘/le Ph @ Ny  preH=CH-CH-COOH
2 92

Recently, alkylation of 94 with lithium phenylithio-n-butylcuprate was effected
and the resultant compound was converted into a useful aldehyde (96) by ring

cleavage and oxidation

1. N.HC1
Li[PnS Cu(n-Bu)] . 2. Pb(OAc)4
qjh ;40

25

2-0xazolin-5~ones with 4-C=C-bond are =, p-unsaturated carbonyl compounds,
but their potentliality as participants in the Michael reaction does not seem to
have been thoroughly exploited, though addition of some mercaptans or bifunctional
reactants attacking simultaneously the olefinic bond and carbonyl group is known

in the literaturea’s.

3.1.5. Michael Addition

2-0Oxazolin~-5-ones containing a C-4 hydrogen atom give Michael adductseo-s2
with suitable reagents, addition taking place at positions 4 and 2, A number of
unsaturated compounds, such as acyl or aroyl acetylenes, acetylene sulpnoneao,

acrylonitrile, methyl esters and nitriles of fumaric and maleic acids, acraldehyae
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and methyl vinyl ketone, have been used as reactants. These adducts are quite

useful intermediates, For example, the 2-oxazolin-5-one (32) added to acetylenes
(97) from which y-dlketones (101) were obtained (Scheme 15)51, Recently,

Michael addition followed by sultable manipulation afforded B ,y'—unsaturated

amino acidsao.
Scheme 15 CHCOR
i R.CO R
R2 CH 3 1 3
R, NH CO
N NEt, N R,  (COOH)5,2H,0  ©/
| + HCZGGOR, — 2 2 C=CH=CH
R, CH,C1,/-20 R Ac0H,80-90 N
1 Co0%c¢=0
i |q
0 0-H
2 87, R =Ph, Me,CH, Me 28 99
R, C0-NE Ho0
__________} s=CH=CH= =0F -l - =00~ ‘
_U=CE-CHSG=0H ——=—=  RyCO=CHy~CHp=CO-Ry + R;COOH + NHj
Ro
Me
100 101, Ry= Me, MesCH, CH, PhCH,
Et

MeS~-CH,CH,, PhCONH(CH,),, MeOOC-CH,,

: CH2"
H
4-lfethyl-2~phenyl-2-oxazolin-5~one (51) reacts with benzylideneaniline to
give an unstable adduet 103 which decomposes on bolling wlth aqueous ethanol to
anilide (107) and benzaldehydeaa. Barlier, this reaction was reported to give

the B -lactam (293)84’85.

Recently, 104 has been synthesised by an unambiguous
route and found to be quite stablesa. It has been suggestedsa that the aniliae
(107) is produced as a result of dissociation of 103 to 105 or 106 and concomitant

generation of aniline (Scheme 16), which ultimately leads to the aminolysis of 51.

3,1.6., Mannich Reaction

2-0xagolin-5-ones carrying at least a C-4 hydrogen atom are capable
of progucing Mannich bages. The reaction cccurs with simultaneous cleavange of

the 1,5-bond8?.
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Me
Scheme 16
o=NFh
Me Me lo4 Me
N GHPh N—1e cHPh
| + PHCH=N-Ph = LO NHPh 5 || o Ph
Ph Ph Ph
5L 102 103 108
Me
N HPh  Hy0/-PhCHO He
— | || el —2— 5 51 + PhNH, —=——) PhCONH-CH-CONHPh
«—— N Ph 2
Ph QH
106 07
R
R .
3 CH, NI 3
N 2 cH,O v . 2 \R3 R
R
R l EtOH-? | —_— RICONH-?C}Ig-N%3
1 R 3
1 COOEt
32 108 109, Ry= 4=ClC.H,; Ry= H, Me,
PhCH,, Ph, MeS-CH,CH,-,
k
H
R,= Me, Et etc.

3,1.7. Cyecloaditions
Those reactions in which cycloaddition does not cleave the heterocycle in
the first step are dlscussed here, Since many of the Z2-pxazolin-5-~ones behave ag
mesolonic compounds, their reactions with a suitable addendum procesd in a

typical 1,3-dipolar fashion, Recently, mescionic compounds have been reviewedas.

Acetylenes and reactive alkenes react with Z-oxazolin=5G-ones to give
pyrr013535—37’89 and pyrrolinesgo respectively. Similar reaction of acetylenes
with 2-oxazolin-4-ones leads to the formation of furan derivativesgl, as a result
of cycloaddition and concomitant decarboxylation. On using dimethyl fumarate,
methyl acrylate as dipolarecphiles, 2-oxazolin-5-ones give pyrrolinesgo, but
recently, eo<-chlorcacrylonitrile (110) was reported to give pyrrole isomers on

reaction with 2~oxazolin-G-ones (32) (Scheme 17)38. It ahould be mentioned that
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4-unsubstituted 2-0xazolin-5-ones failed to react.

Scheme 17

H
112 i1l, R, =H,Me,i-Bu,Ph 114 115
R, Me, i-Bu,Ph
-HCl =T ~HCl
CN NC
LI .
RT H R2 ! H R2
113 116

Recently, S5-trimethylsilyloxy derivatives were subjected to Diels-Alder
reaction with several dlenophiles and the resultant adducts were converted into

vitamin B6 derivatives (Scheme 18)45.

Scheme 18
Coy COYC
YOC-CH=CH-COY R coy HO OY
1 Yy >
R RJ;[OR 7 RSNTR R Ry
1 3 2 1 2
2 117 112 120

R, Me, Ph, etej Ry= H, PhCi,, Me,CH, ete; R,= Me,Si; Y = OMe or Y,Y = N-Ph

3,1.8. 0Oxldative Coupling

2-Phenyl-2-0xazolin-5-one (32, R,= Phj R,= PhCH, or 1-Bu) undergoes
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oxidative couplingz’3 on treatment with mercury (II) acetate in dioxan. Recently,
sensltised photooxygenatlon of 2,4-diphenyl-2-oxazolin~5~one (32, R,= Bo= Ph) was
reported to give 121, besides other degradative productsgz. Solid~phase photo-

23

lysis™™ of 122 leads via asymmetric dimerisation and hydrogen abstraction to

dimers 123 and 124 as main products (Scheme 219),

Scheme 19
R R
\ R2 |2 ,2 l
Fe]Q% ——— R, :‘91
32
Nl hv
Ar

122, Ar = 4-Cl-CH,-

It is noteworthy that bis-oxazolones are of several types depending on the
links of the individual units which can be through C-2 as well as C-4 atoms.
Also, two heterocycle-moleties may be comnnected to one another through the

olefinic bondé. Generally, their synthesis 1s carried out by conventional method
starting from suitable materials, (Qxidative coupling Invelwving C-2 atom does not

seem to have been reported,

3.2. Reactions Involving Cleavage of the Heterocycle:

2-Oxazolin-5-ones can underge cleavage at the 1,2- as well as 1,5-bonds.
The course of the reaction depends on several factors. Also, stability of the
ring is 1nfluenced by the substituents, and as already stated the 4-alkylidene-
(arylidene) derivatives are more stable than the corresponding saturated

compounds.

3.2.1. Cleavage of the 1,2-Bond
Cases of the 1,2~bond cleavage In 2-oxazolin-5-ones are rather limitead.

For example, hydrazoic acid with 25 (R1= Me; Ro= Ph) afforded the tetrazole
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carboxylic acid (126, R1= Mes; R2= Ph} via cleavage of the 1,2-bond and subsequent
cyclization of the corresponding imigazide (;g§)94. Yields are excellent and

there 1s no evidence of any slde-product. Similar opening occurs with its

saturated derivative. The reactlon of 25 becomes very slow when Rl is a phenyl
group, where as in the reaction of 4-benzylidene Z~benzyloxy-2-oxazolin-5-one
(25, R1= PhCHgo; RZ= Ph} cleavage of the 1,5-bond predomin&tesls.
R2 _CHR, —
N—pCH N5 “coot ,[N
R | = R'J%Ejﬂvig\ N
1 1 HOOC ~C=CHR
25 125 1286 2

With the ald of labelled water and mass spectpomebry aciadic¢ hydrolysis of

95

2-0%az0lin-5-ones was shown to undergo cleavage of the 1,2-bond Acid

catalysed ring cleavage has also been investigated by employing acetic acid96
There are some other reactions in which cleavage of the 1,2-bond has heen

reportedz’a.

3.2.2, Cleavage of the 1,5-Bond
The general reaction of 2-oxazolin-5-cnes involving cleavage of the

1,5-bond may be represented as follows,

"ﬁo ____-) R-CONH-Z ~COY R R

1 1
128, R = alkyl or aryl; Z = \\C or ::

2

Cc=C
R

The reactant YH may be water, alcohols, thiels, phenols, ammonia, primary and

2~8 97

secondary amines, hydroxylamine, hydrazines s Phosphate anion®’ and also

enzymesa. The reaction 1s governed by several factors, such as nature of the

substituent, temperature, catalyst and the type of reactants., In general,
4-3lkylidene(arylidene)-2-oxazolin-5-ones are more stable than the corresponding

saturated compounds, and many of them are recrystallised from neutral alcohols.

4,98+100

The carbonyl group can react with Grignard reagents and can also

participate in Friedel-Crafis reactions 4,201

102

. Similarly, treatment with sodium

borohydride or lithium aluminium hydride in a suitable solvent, such as

tetrahydrofuran, results in reductive cleavages.
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Scheme 20
0
ooH
H@ @H o -
or O
H Ph 7 A
12¢ 130 Ph

Ref. 108-112 m 2
7

N——CHR, Ry Y0

R/@ 132, R1=alky1 or arylj Rz=ary1

! 25 ¥=H, alkyl, aryl, or OH
YNH CHR
2 R.= PhCH,O HN‘N—/EO 2
1 2 . 4\
rd
Ref, 16 0
Y
RBCO_HN_T=C}IR2 -H;0 133, By=aryl; Y=alkyl, aryl,
Y-HNCO PhNH or OH
131 CHR2
Y=NH, or PHNE N 0

Ref. 16,113 ’ R{“\N/NH
R3

134, R,= alkyl or aryl;

R2= aryl; B.‘B: H er Ph

H CHR,
Ry PROH0; 0
Y=NH2 or PhN‘/ RaN__N

H
Ref, 18

135, Ry= Phj Rg= K or PhN

It should be emphasised that products obtained by rupture of#the ring may
undergo subsequent changes, and in many cases they serve as useful intermediates.
For example, one of the most important methods of aynthesis of o(=-amino aclds is
through hydrolysis of 4-alkylidene(arylidene)-2-oxazolin-5-ones and subsequent
reduction, Often hydrolysls and reduction are carried out in one step with the
aid of hydrolodic acid and red phosphoruss’77. Hydrogenation of 4-alkyllidene(ary-

lidene) derivative under elevated hydrogen pressures and in ammonia-ethanol, using
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Raney nickel as a catalyst, leads to the formation of o<-acyl(aroylj)amino aciq

103 104,105 106,107

and aminolysis of

amides in high yielas Recently, alcohelysis

2-oxazolin-5-ones were employed in polymerisation, Some of the products of the
1,5-bond cleavage are userful for construction of other rings, especially hetero-
cycles, For example, the 2~oxazolin-5-one (129) on ring cleavage and subsequent
¢yclisation afforded the imigazole (lgg)67. Products of aminolysis of 4-aryli-
dene-2-oxazolin-5-ones have been cyclised in the presence of anhydrous zinc
chloridelos or in glaclal acetic acid centaining catalytic amount of fused sodium

109,110

acetate to the correspondlng 5-imldazolones ; and recently this reaction

has been extended to one-flask synthesis of 4-arylidene-5-imidazolones starting

from 4-unsubstituted 2-oxazolin-5-ones and Schiff baseslll. As already indicated,

the produects of aminolysis of Z-0Xazolin-S-ones which are amenable to cyclodehy-~

dration under the influence of an acid or a base serve ag starting materials for

several heterccycles (Scheme 20)16’108'113,

can exist as tautomerslls.

It 1s noteworthy that 134 (Rg= H)

N-Benzylthiothiocarbonylglycylamide (136), obtained by aminolysis of the
corresponding 2-thiazolin-5-one, undergoes cyclisation to 137 with concomitant
cleavage of the amide bond, and this reaction is potentially important for using

Z2-benzylthic~-2-thiagolin-5-one as a protecting reagent for aminesllé.

S R ® R
il o1 TFA HN e 1@ ©
PhCIiZS-C-NH-CHgCON\R —_— Jl\s | A+ . P
2 PhCH28 2
138 187, A= F,C-C00 138

As indicated earlier, 4-alkylidene(arylidene)-Z-oxazolin-5-ones may react
with bifunctional g?mpounds first at the 4-C=C bond with one of the two functiona-
lities and subsequently undergoing cleavage of the 1,5-bond. Alternatively it
coula be the other way around as shown in the reaction of hydrazine hydrate with

92115_ Recently, amidinoacetic enter was reported to give 145116

on reaction with
65, apparently by Michael addition followed by intramolecular aminelysis

{Scheme 21).

Barlier, hydroxylamine was reported to give 5-isoxazolidenes (146) with

§§117_ An atiempt to obtain these heterocycles by the interaction of 2-oxazolin-
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Scheme 21
Ry
RON\e . Ry R1CONH RZR
3
R3Z e R H OJ;;A‘L H
N-NHR *NH
Ry 72 4 ! R
85 139 1 R 141 %
b
R1CONH Ry
Bi- Ry
R CONH-C=C{ —_— R
R, ‘,
RN H
NH-NHR,
142 143
R3 R
/CHzcoomt RCON COOEt
65 + HN=C] _ 1IH |
NH, 0 NH,
144 145, Ry= Mej Ro= Arj Rg= H

5~ones (62) and suitabl

to the formation of 0O-a

agents for primary amines

e oximes was unsuccessful (Scheme 22) and the reaction led

cyl oximes which are potentially important as aeylating
118

Scheme 22
R RCONH
q 2 1 0 ' Ro
FS HoKOH R3 Ry
R g C——— OJ\O/NH —H— ] + \C=NOH
1 R R3
1
65 146 62 17

R
/2
R_ CONH-CH,,UC0-0N=Cy

1 2 R

3
148

As already mentioned, hydroxamic acidés are formed on aminolysis of Z2-oxazolin-

b-ones with hydroxylamine.

reactants various products are obtained with hydroxyl amine 112

addition can take place

It should be emphasised that when 65 are used as
For example,

across the 4-C=C-bond, and recently such adduect-forming

property has been utilised in the synthesis of e, -diamino acidslgo, wnich can
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be alternatively prepared by manipulation of 3Z~substitiuted pyruvic acidslzl.

Some 4-arylidene-2-oxaz¢lin~5-ones, on photoradlation, undergo solvelysis
or abstract hydregen atom depending on the wave length, concentration and choice

= H) on irradiation in 2-propanol
122,123

of the sensitiser. Thus, 85 {B1= R2= Ph; RS

afforded the lactone (151) in 17% yleld (Scheme 23) Conversion of the

(Z,)-4~salicylidene-2-phenyl-2-oxazolin-5-one (157) into its (E)-isomer similarly

py124,125 17

results in the formation of 3-benzamido coumarin (155, R,= P Rao™ has

Scheme 23
R
Nl R, hY , 253.7 nm
R, Me ,CHOH
65, Ry= Ry= Phj Bg= H 149
HH ph H  Ph
N Me PhCOHN————H
— ph L;'6\0|-|Me —_ mg
10 151

reported synthesis of the (E)—isomer 156 by condensation of hippuric acid ang
salicylaldehyde in the presence of PPA, but the absorption band quoted for the
carbonyl group in the IR spectrum is not cempatible with the oxazolone structure
and it is more appropriate for the coumarin (155) which would he easily formed
because of the steric disposition of the carbonyl and salicylidene groups.

dlz6 and an alternative

Recently, a number of 3-amldocoumarineg have been synthesise
route has heen propesed {(Scheme 24) which is supported by the isolation of
dihydrocoumarins (154, R~ Me, ¥ = PIN or 0)83

Scheme 24

0
OH 0 (@ﬁwcom
)“L;En CHy — R— M

152, ¥ = Ph or O 154, Ry= alkyl or
aryl; Ry= Me,H;
Y = PhN or O

* @W @Lgy

155 O-CR
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Cleavage of the 1,5-bond in 85 by diazemethane has been recently
rep0rted16 This behaviour is similar to that of the corresponding 2-benzylthio-

2-thiazolin-5~one, and in this reaction formation of 131 adduct is not disce-

raivle. PhCHO  Ph
_Ph 7
N“: }I ~H CHgN,, J_
PhC&? 0 ether
85 158

The reaction of spiro-2-gxazolin-5-one (159) with excess of diazomethane

afforded the dlazoketone (181) and a number of other products (Scheme 25)127,

some of which were formed as a result of progressive ring expansion,

Scheme 25
CHN,, [\} E]I NHCOR
EEE— R’Lo ® - COCHN,,
e CH2N 5
160 161
AN
R AN ‘\\\\\j - o
= CH, Ny
| Oe
¥ I —I/
162 163
R R e o \I R
% , 70 N2
{ ¢ v
66 165 164

——— .

There are some reactants with which cycloadducts are formed through

128,129

cleavage of the 1,5-bond. For example, some mesolonic oxazolones added to

benzylideneaniline and other imines to give @ —lactamslzs. 4lso, formation of a
& -lactam by the reaction of 4-methyl-2-phenyl-2-oxazolin-5-one with einnamyli-
deneaniline is known 1In the literaturelao. It 1s noteworthy that the perchlorate

salt 167 led to the formation of imidazolone (168)64 on reaction with 102,
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H

®
HN o COPh e o
oh Ii | €10y + 2PhCH=NPh ——> () Ph + PhCH=NPh C10,
)
Ph
167 102 168 169

Recently, benzodioxinones were prepared by cycloaddition of g=-chloranil

(170) and Z2-oxazolin-S-ones (32, Rl= Phj Ry= H, alkyl or ary1)181,

. cl Cl R
! 2
I ¢ ¢ NHCOPHh
R 0 + g — ¢
1 82 mC‘ _1_2_1932= i, Me, i-Fr, PhCH,, Ph,

Thermolytic dimerisation of 32 to 172 should also be mentioned in this

cennectionlaa. Similar dimerisation has heen reported earliers.
R R2
—_—
R R
1 =C—R4
a8 1?2, Ry= i-Pr, n-Bu, i-Bu, 1-Bu, PhCHyj

32= Ph

3.3. Migcellaneous Reacltionsi

3.3.1. Reactivity of the 8ilde~Chain
The methyl group in 4-benzylidene-2-methyl-g-oxazolin-5-one (173} condenses
with benzaldehyde to give the corresponding 2-styryl derivative 174133, Recently,
this condensation was carried out with Schiff bases in glacial acetic acid conta-
ining & ecatalytic amount of fused sodium acetate, and the reaction led to the
formation of 4-benzylidene-Z-styryl-5-imidazolones (;zg)laé. These compounds can

exlst as gigold- and transeld-conformers.

Chlorination of 173 In a mixture of acetic acid and acetic anhydride gave

5

the pentachloro~acetoxy compound 22213 y but halogenation in acetie anhydride

alone or in carbon tetrachloride afforded the dihalo compound 179 (Scheme 26)136.

The methyl group in 4-ls¢propylidene-2-phenyl-2-oxazolin-S~one (180) is

also reactive and it condenses with benzaldehyde. On reaction with N-bromosucci-

3

nimide the bromo compound 1822’ is given (Scheme 27).

: —2020—




HETERQCYCLES, Vol 16, No 11, 1981

Schems 26
PhGHO/-Hy0 N“ ECHPh
7 CH=CH
PH
174
H HPHh
AYCH=NPh mHPh 1\11 £
i\ + PhNH, —
AcOH/AcONa 7 CH=CH 2 ;O ICO
K¢ LH=CH NHPh
CHPh 178 AT me
nllg Ly —
3 cl
173 L Q,
N —
T et be” '
Ac_0/4cOH
eq0/4c 3 ji;;IiHPh
a7 LH=CH
Ar Ph
178
N CHPh
X5 \ | I
Acy0 or CL1, ’ XZCH
hivje)
Scheme 27
CH=CHPH
PRCHO/-H,0 N, Me
“ Ph
Me

Nl ;ﬁ;Me 181
Ph CHzBr
180
= NBS N” E “Me
Ph

182

¥

Friedel-Crafts and Grignard reactione with 4-alkylidene(arylidene)-

2-oxazolin-5-gnes may affect the olefinic centre. Also, the 4=-C=C bond is
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amenable to manipulation which has already been discussed.

3.3.2. Reactions with Oxygen
Oxygenation of Z2-oxazolin-5-ones has been reported in recent years by
several workers, For example, 2-oxazolin-5-one (32, R= PhCH,3 Ry= Ph) in
methanol, under an oxygen atmosphere, afforded ;§§137. On the other hand, Rose
Bengal (R.B.) sensltised photooxygenation of 32 (Rl= Phj Rp= Ph or PhCHp) led to
the formation of the imide (;gg)gz, in moderate yleld, through the adduct 184

obtained by 1,3-dlpolar cycloaddition (Scheme 28).

Scheme 28
Te
0,,/MeCH
2 R, ConH-c~ oM
R, COOMe
" II I 183, R = PhCH,; Ry= Ph
i
22 2
hv ,0,, R.B. HN -co,
> R —= 3 R CONH-COR,,
1
184 185, R,= Phj

R2=Ph or PhCH2

4-DBenzylidene-2-oxazolin-5-one (186, R = Ph} under similar conditions is
cleaved by the solvent (Scheme 29)92. However, 186 (R = Mech) rapidly absorbs

oxygen at room temperature in the presence of triethylamine affording the imilde

(;§§)138. Several intermediates were envisicned in the process,
Scheme 29
0,,/MeOH n
R > PhCONB=-C=C L
R = Ph 1 ~H
N H CO0Me
Ph | &7
186
0,/Et N H
2 3 »=cg + co,
R = MeECH CONH=-CCPh
188

3.3.3. Fragmentation

As already described, some cycleadducts derived from 2-oxazolin-5-ones
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undergo decarboxylation leading to various products. There are several
2-oxazolin-5-ones which are prone to thermal or photeo fragmentation, TFor example,
4-zcyl-Z~cxazolin-5-ones (57) on heating underge cycloelimination of carbon
dioxide affording oxazoles (189) in high yield, Also, 2-acyl-3-oxazolin-5-ones
(120) ungergo similar transformation (Scheme 30)139. Alternatively, 4-acyl-
g~0xazolin-5-ones can be easily hydrolysed and decarboxylated and the resultant
= -acylamino ketones can be converted Into oxazoles by cyclodehydration, and into
imidazoles through cyclisation of the corresponding o -aeyl{aroyl)amino ketimines
and hydrazones,
Scheme 30 R2

N COR R2

I 3 8/-co, Nl |
1 —_—> R
a7, R1= Me or Ph; R,= Me or Me,CH; 189

R

83= Me, Ph, Me0 or COZEt

i

A/-CO,
Ry™SCORy ——— 18
190, Ry= Me or Phj Ry= Ph or CFg; Rg™ Me, Ph, MeO

When 4-allyl-2~oxazolin-5-ones (191) were heated at 2300, Cope'ts rearrange-
ment followed by cycloelimination of carbon dioxide occurred, leading to the

formation of pyridine derivatives (Scheme 31)140.

Scheme 31
Ry R2 Ry
N 230° -Co Jﬂ o
1 R R
191 1& 183 1

2
194 195

e
1,4 H /1 -2H
> VR RWOR ——— g\
196

B,= i-Prj p-Bu, 1-Bu, Phj R,= Ph, 1-Pr, MeCOCH,

Photolysis of 197 in acetonifrile containing methyl acrylate gives 26¢ of

the (2)~ 200, 174 of the (E)- 200 and 7% of acetophenone, obviously through
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elimination of carbon dloxide and generation of the nitrile ylide 198 which is

trapoed by the dipolarophile, It is noteworthy that the C-Z substituent influe-

nces the reaction, For example, photolysis of 197 (R = Me)} results in the expul-
sion of carbon monoxide producing 202, irrespective of the presence or absence of
dipolarophiles, 4lso, 197 (R = FGC) on refluxing in xylene loses carbon monoxide
affording 201 (Scheme 32)141, whereas 127 (R = Me)} remaine unaffected under these

condltions.

Recently, photofragmentations of 2,4-diphenyl-2-oxazoiin-S-one (32,
Rl= R2= Ph)92 and 4-benzylidene-2«benzyloxy-2-oxazolin-5-~one (§§)16 were reporied

and in both these cases expulsion of carbon monoxide is encountered (Scheme 33).

Scheme 32
CH = GHCOOMe COOMe
nmecy O _©Fh Ph
i “ve ——-—> + PhCOMe
-Co,, R Me CF3
R=FC 198 200, (E) & (2)
A/xylene
Ph —_— CH2=4-NHCOCF3
N Me ~C0
| —_ 201
R -
197
= Y /-CO e
— 5 Ph-C=Nic
R = Me
202
Scheme 33
Ry
N nV/-Co
R | —————3 PhCH=N-COPh
i Ry= Ry= Ph
QE 203
OCHMe

H 1v/-co 2
PhCH ————> [PheH,0CON=C=CH~PL] ———3 PhCH,0CON=C~CE,Ph
Me ,GHOE

85 204 205

Fragmentation of suitablie-~2-oxazolin-5-ones has been profltably utilised in

the synthesis of several useful intermediates. For example, 207, easily
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obtainable from 206 through Cope's rearrangement,can be easily converted into 209
in very good yieldssa. This method was used for the chain elongation of several
aromatic and hetercaromatic carboxylic acids {(Scheme 34). Recently, similar

route has been extended to the synthesis of & —-aminolevilinic acid derivatives

and related compoundsaa.

Scheme 34
Fe
UH=G_
5] ] R
Aq,O0H,N, 3
- PhCO-COOH + R,CO-ClL,
R
Ph ™7 Ph 208 209
N
R [ R3'—_> —
L R Fa
e CH=U
Aq.OH/NaBHy | TRy
206 207 > PHCHOH-COOH + R,CHOH-CH,
210 21l

3.3.4. Formation of Oxazolo [5,4-b]Quinolines
Cyclisation of the nitro compound 212 with trialkyl pheosphite gives the

oxazolo [_5,4-1:] quinolines (213) which have CNS activityl*Z,

00 2=, 00
R ON oMe —— > A, OMe
2
212, R = Ph or Me 213

Conversion of 4-substituted 2-oxazolin-5-cnes into other heterocycles is
possible when 4-substituent carries a compatible vicinal functionality, Also,
the steriodisposition around the double bond in 4-alkylidene(arylidene)~2-

oxazolin-5-ones 1g important in this connection,

3,3.5. Biological Activity
In connection with penicillin research, antibacterial activity of this
clasg of heteracycles was investigated2 and a number of them was found to inhibit
the growth of Staph.aureys at a dilution of less than 1:2000. Also, the tauto-
meric Z-oxazolin-S-one (27) was found to be active as antibacterial®®. e-Amido-

=y B -unsaturated acid esters, obtained by alcoholysis of 4-alkylidene-
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{arylidene)~2~oxazolin-5-ones with ¢hloroethanol and ethylene glycel, have been

reported as potential bacteriCidesl43.

4- [oe-( 5-Nitro-2-furyl)-ethylideng] -2-oxazolin-5-ones were prepared as
protozeal antiparasitesl44. Also, some similar furyl derivatives of 2-oxazolin-

5-ones were synthesised as antifungal agentsl45.

vontact sensitivily of rats to 2-oXazellin-5-ones, particularly 4-hetero-
methylene derivatives has generated considerable interest, as is evidenced by

several publicationsl46-151.

As already mentioned, many compounds derived from 2-oxazolin-5-ones
exhibit biological activity. Thus, somé amino acids were prepared as CNS inhibi-

152 and for treating Parkinsonisml53. Also, a few

tors or alcotwlism antagonists
2-arylidene-2-imidazoline-5-ones, obtained by insertion of an amino moiety in -
place of the oxygen atom in 2-aryl-4-aryligene~E£-oxazolin-5-ones, are potentlally

important as antiinflammatory agent3154. It is noteworthy that some products of

aminolysls of 4=-zlkylidene(arylidenec)-2-oxazolin~5-ones act as CNS innibitorsl55.

Recently, several 4-a1kylidane(arylidene)-2-oxazolin-5-on95156 and their

157

dehydrocoligopeptides have been reported to exhlpit antitumor activity with

very low toxicity.

4, CONCLUDING REMARKS

As 1s evidenced by the foregoing adiscussion, the chemistry of 2-oxazolin-
S5-ones is a blossoming field, and there is enormous scope for using them in the
synthesis of diverse compounds which may have application as synthons and/or as
biclogically active agents. Also, their utility in the field of polymers as well
as dyes has not been thoroughly exploited, In view ol the easy availability of
starting materials for consiructing these heterocycles and varietieg of thelr
reactions, they will continue to play important role as synthetic intermediates,
and judicious application of the knowledge in this area will give the desired

reault,
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