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AltetrM-2-Phenyl-S-oxazolone (hippuric acid azlactone, 1) gives good yields of benzoylamino- 
ketones(B) in the Friede1Craft.s benzoylaminoacetylation of aromatic hydrocarbons. On this basis 
a new synthesis of 2,5diaryloxazoles was devised, resulting in the simplest preparation of several 
2-phenyl-5-aryl-axles (IIT), which are good scintillator solutes. Ultra-violet absorption spectra 
are described and discussed. 

IT was recently shown that a-acylaminoketones may be obtained by the reaction of 
azlactones with aromatic nuclei in the presence of aluminium chloride; the reaction 
may proceed either intermolecularly or intramolecularly.2 The present paper 
describes the condensation of hippuric acid azlactone (2-phenyl-Soxazolone, I) With 

several aromatic hydrocarbons ArH ; the benzoylaminoketones (II) thus obtained 
being subsequently converted into 2-phenyl-5-a@-oxazoles (III) : 

The reaction was applied to the following hydrocarbons: benzene, toluene, 
m-xylene, phenylcyclohexane, biphenyl, naphthalene, fluorene, acenaphthene and 
phenanthrene. A series of nine 2-phenyl-5-aryl-oxazoles was obtained for the purpose 
of studying their use as scintillator solutes. Some of the compounds are not yet 
recorded in the literature. 

The Friedel-Crafts reaction of aminoacid chlorides3vP or phthalylaminoacid 
chlorides5 yields aminoketones, but the use of azlactones instead of aminoacid 
chlorides is a substantial simplification; the proof that azlactones are effective 
Friedel-Crafts acylating agents extends the convertion of aminoacids into alkyl- 
substituted oxazole9 to the aromatic series. 

l Aminoketone Synthesis. Part III. 
’ E. CiorHnescu, L. BHrladeanu and R. Sternberg, Izo. Akad. Nauk S.S.S.R. Otdel. Khim. Nauk 144 (1961). 
t E. Ciorkwscu and. L. BBrhldeanu, Izo. Akad. Nauk S.S.S.R. Otdcl. Khim. Nauk 149 (1961). 
a D. Raffaeli, Indurtr. Chim. 8. 516 (1933); Chcm. Abstr. 28, 2687 (1934); Germ. Pat. 185 598; Ckm. 

Zenrr. II, 654 (1907). 
’ H. Zinncr and G. Brossmann, /. Prakt. Chcm. [S], 5.91 (1957). 
b S. Gabriel, Jkr. Dtsch. Chem. Ges. 40.2647 (1907); 41,242 (1908); 42,1238.4050 (1909); 44,57 (1911); 

S. Gabriel and J. Colman, Ibid. 41, 513.2014 (1908; K. A. Biittcher. Ibid. 46, 3158 (1913; E. Pfaehler, 
Ibid. 1700; A. Hildesheimer, Ibid. 43, 2796 (1910); Germ. Pat. 209 962; Chem. Zentr. I, 1951 (1909). 

6 F. Wrede and G. Feuerriegel, Zphysiol. Chem. 218,129 (1933); R. H. Wiley, /. Org. Cbem. 12,43 (1947). 
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Benzoylaminoacetylation of aromatic hydrocarbons 

Reaction conditions and yields are presented in Table 1. In all cases aluminium 
chloride was added to the hydrocarbon-azlactone solution (eventually in carbon 
disulphide as solvent). Benzoylaminomethyl aryl ketones (II) were isolated by 

TABLE 1. REA(JTION CONDKIONS FOR THE SYNTHESIS OF BENZOYLAMINOMETHYL KJSONES (II) 

Hydrocarbon 1 Azlactone 1 Catalyst ( Solvent ’ Temp 1 Yield 
I _ _ ._ I .--_ _ 

j m moles / m moles / m moles , ml 

- 

_..._- 

j 
--- ----- ---- 

I ------I 
-. f __ _._._ 

I 141 38-5 105 50 
I 

a Benzene 950 38.5 

’ 3500 ; 280 i 845 j 
/- 

:_ 

._ 

“C ; % 
-4 

I 46 55 
p’-- 

20 j 55 
-‘_- 

80 55.2 

b Toluene 

-1 

-1 980 j 120 /176_1_~~/59-5 

I 
C m-Xylene 1100 168 ! 502 ’ - 

d Naphthalene 164 38.5 105 150 
--I 

e I Acenaphthene 390 123 376 i 200 

f Biphenyl 335 81 248 ’ 150 

g Phenylcyclohexane j 56 55 203 1 loo 

h Fluorene ! 379 155 470 150 

i Phenanthrene I 297 103 309 150 

._ 

__ 

__ 

__ 

__ 

_. 

- 

20 78 
-- 

20 39.5 
~~ 

20 90 
-___ 

46 70.6 
-___ 

20 34.5 
-~ 

20 97 
-- 

20 27.5 

filtration and washing with ether. The melting point of the crude products increased 
on subsequent purification by less than 8” in all cases, indicating that the crude 
product was a single compound and fairly pure. This standard procedure gives good 
results in the case of higher hy~~arbons, but for benzene and toluene it is un- 
satisfactory since a substantial part of the product dissolves in the aromatic hydro- 
carbon; evaporation of the organic layer from the filtrate shows that in these cases 
the real yield is of over X0 per cent. i In a few cases (phenylcyclohexane, naphthalene 
and phenanthrene), benzene was tried as solvent; the reaction proceeds normally but 
lower yields (2&30x) are secured. Owing to its low solubility, anthracene does not 
react under these conditions. The reaction with 2,5-~phenyloxazole in place of the 
aromatic hydrocarbon gives an unidentified product. 

The structure of the reaction products is based on data from the literature 
for cases a, 6, c, andf. It may be seen that the orientation in the benzoylamino- 
acetylation reaction obeys the usual substitution rules. It must be borne in mind 
that the benzoylaminomethyl aryl ketones obtained are the major reaction products 
and that minor reaction products escaped observation, as when excess of hydrocarbon 
was removed in ether, minor reaction products could also be carried away. The 
compound obtained with naphthalene is the 1-acylation product, as shown by its UV 
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spectrum (see last section). By analogy with the usual orientation in acylations it was 
assumed that phenylcyclohexane is substituted in the 4_position, phenanthrene in the 

3-position,7 acenaphthene in the 4_position,* and fluorene in the 2-position.* 

Preparation of 2-phenyl-5-aryl-oxazoles 

The crude benzoylaminoketones (II) were converted into oxazoles (III) by de- 
hydration. In order to develop a standard procedure, phosphorus oxychloride was 
employed, as sulphuric acid is not always successful in bringing about this conversion, 
and under more drastic conditions has a sulphonating action. Melting points of 
oxazoles (III) with polynuclear aryl groups are about 155”, and for better characteri- 
zation, picrates were also prepared. It was observed that owing to the reduced 
basicity of the oxazole nucleus, picrates underwent slight decomposition during 

recrystallization from ethanol; this decomposition was more pronounced for poly- 
nuclear aryl groups, and in the case off(2-phenyl-5-biphenylyl-oxazole) the picrate 
decomposed completely on recrystallization; it had to be recrystallized from ethanol 
saturated in the cold with picric acid and followed by rapid washing with ethanol. 

By the method described in the present paper, 2-phenyl-5-aryl-oxazoles (III) are 
obtained in fewer stages and with better overall yields than by any other method,s 
especially when the aryl group is derived from a polynuclear aromatic hydrocarbon. 
Reactions (2)‘0-13 and (3)14-% which are most generally applied, start with benzalde- 
hyde and acetophenone respectively and lead to isomeric 2-aryl-5-phenyl-oxazoles 
(IV, Ar=Ph). 

HCk _ / 
Ar-CHO Ar-CH 

\ 

’ P. H. Gore, Chem. Reo. 55,229 (1955). 
n N. P. Buu-Hoi, P. Cagniant and R. Baler, Rec. Trau. Chim. 68,473 (1949). 

O” R. H. Wiley, Chcm. Rec. 37,401 (1945); J. W. Cornforth, Chemistry ofPeniciI/in (Edited by H. T. Clarke, 
J. R. Johnson and R. Robinson) p. 688. Princeton Univ. Press (1949). 

‘0 E. Fischer, Ber. Dtsch. Chem. Ges. 29, 205 (1896). 
I1 S. Minovici Ber. Drsch. Chem. Ges. 29,2097 (1896); A. Mironescu, G. loanid and I. Nicolescu, Bull. Sot. 

Chim. Rom&ia 14, 183 (1932). 
Ia S. Minovici, C. D. Nenilescu and E. Angelescu, Bul. Sot. Chim. Romania IO. 149 (1928). 
** A. T. Balaban and P. T. Frangopol, Studiisi Cercetari Chim. Acad. R.P.R., 8,427 (1958); B. H. Ingham, 

J. Chem. Sot. 692 (1927). 
lo F. N. Hayes, C. C. King and D. E. Peterson, J. Amer. Chem. Sot. 74, 1106 (1952). 
1h F. N. Hayes, B. S. Rogers and D. G. Ott, J. Amer. Gem. Sot. 77, 1850 (1955). 
‘s D. G. Ott, F. N. Hayes, E. Hansbury and V. N. Kerr, J. Amer. Chem. Sot. 79, 5448 (1957). 
I7 M. D. Barnett, G. H. Daub, F. N. Hayes and D. G. Ott, J. Amer. Chem. Sot. al,4583 (1959). 
I* M. D. Barnett, G. H. Daub, F. N. Hayes and D. G. Ott, J. Amer. Chem. Sot. 82.2282 (1960). 
I9 V. N. Kerr, F. N. Hayes, D. G. Ott, R. Lier and E. Hansbury, J. Org. Chem. 24, 1864 (1959). 
*O V. L. Koenig, F. N. Hayes, B. S. Rogers and J. D. Perrings, U.S. Atomic Energy Comm. AECU- 

(1953); B. S. Rogers, P. Saunders, R. L. Schuch, D. L. Williams and F. N. Hayes, U.S. Atomic Energy 
Comm. LA-1639 (1953); F. N. Hayes, V. N. Kerr, D. G. Ott, E. Hansbury and B. S. Rogers, U.S. Atomic 
Energy Comm. LA-2176 (1958). 

sl D. G. Ott, F. N. Hayes and V. N. Kerr, 1. Amer. Chem. Sot. 78, 1941 (1956); C. C. Lushbaugh. F. N. 
Hayes, W. H. Langham, D. G. Ott and P. Sanders, J. Pharmacol. Exptl. Therap. 116, 366 (1956); 
V. N. Kerr, D. G. Ott and F. N. Hayes, J. Amer. Chem. Sot. 82, 186 (1960). 

ps N. A. Adrova, M. M. Koton and F. S. Florinskii, Izu. Akad. Naak S.S.S.R. Otdelkhim. Naak 385 (1957). 
za IL N. Panov, N. A. Adrova and M. M. Koton. Optika i Spektroskopyia 7. 16 (1959); N. A. Adrova, 

V. N. Andreev, M. M. Koton, Iu. N. Panov and N. S. Musalev, /bid 7, 79 (1959); N. A. Adrova, 
M. M. Koton, Iu. N. Panov and F. S. Florinskii, Iru. Akad. Nauk, Ser. Fiz. 41 (1958); Pribory I Tekhn. 
Eksperimenta No. 3. 43 (1957); N. A. Adrova, Iu. N. Panov and F. S. Florinskii, Dokl. Akad. Naak 
S.S.S.R. 114, 311 (1957). 

*‘H. Hashimoto, S. Kato,T. Kano and J. I. Hashimoto, J. Chem. Sot. Japan, Ind. C/urn. Seer. 62.1406 (1959). 
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Ar-CO-W, L Ar-CO--CH2---Hal 
NH, _ 4 Ar-CO-CH,--I$-- 

A”-wC1> A,-CO-_C+-NH-CO-Ar' -+O - ArJ--LArt (3) 
Although only the azlactone of hippuric acid was studied, it should be possible to 

start from other acylated aminoacids: 

R-C,H-NH 
HOOC Ot __R’ -.-- 

R-C,H-YH 

Ar-CO OC-R’ 

For instance, by employing other aroylglycines, Ar’-CO-NH-CH,--COOH, 
oxazoles of the general formula IV may be prepared. 

Ultra-violet absorption spectra 

It is known, that 2,5-diaryloxazoles as a class of scintillator solutes possess the 
best scintillation characteristics .= Some clinical applications of oxazole derivatives 
are also known.21*ee 

Fluorescence and absorption spectra are both important for scintillators. Ultra- 
violet absorption spectra of the 2-phenyl-5-aryl-oxazoles were determined in cyclo- 
hexane. The results are presented in Figs. 1 and 2. 

The agreement with available da@ (for Ma, c, d andf) is very good. 
On the basis of the absorption spectra, an unequivocal structure determination 

can be made for compound IIId: all data for 2- (and 5-) phenyl-5-(and 2-) (I- and 
2-naphthyl)-oxazoles are available16 (the 2-naphtyl derivatives have only a shoulder in 
the 230 rnp region); direct comparison reveals that only 5-(1-naphthyl)-2-phenyl- 
oxazole has similar spectral data with compound IIId (only the intensity ratio Q/Q 
was previously reported because of insufficient material available.)rs 

The bands are labelled with capital letters in the decreasing wavelength order 
(cf.27). Two main bands, namely A (300-340 mp) and C (220-225 mp), are apparent 
in the spectrum of 2-phenyl-5-(alkylphenyl)-oxazoles (IIIa-c, g). The longer wave- 
length band is a system of several distinct vibrational peaks: A at ca. 305 rnp, A’ at 
ca. 320 rnp, and a shoulder A” at ca. 335 rnp (for compounds IIIa and IIIc, another 
small shoulder is apparent in the 290 rnp region). The remaining oxazoles with larger 
aryl groups in the 5-position have, besides these two band systems, an intermediate 
band, B, at ca. 270 rnp which is possibly due to the isolated aryl chromophore. In 
these cases, the A band system either loses its fine structure (IIId-f), or is displaced at 
ca. 340-360 rnp (III& i). A remarkable shift towards longer wavelengths is observed 
in passing from the naphthyl-derivative IIId to the acenaphthyl-derivative Me. The 
largest bathchromic shifts are observed in the spectra of the fluorenyl-(III/r) and 
phenanthryl-derivatives (Hi); the fine structure in the latter spectrum is very pro- 
nounced in all three bands. From the point of view of application as scintillators, 

*1 C. P. Bell, Jr. and F. N. Hayes (Editors), Liquid Scfnfiffdion Counting. Pergamon Press, London (1958). 
*a D. L. Aldous. J. L. Riebsomer and R. N. Castle, /. Org. Cbm. 25, 1151 (1960). 
*’ P. Grammaticakis, Bull. Sot. Chim. Fr. 86, 821 (1953) 1372 (1954) and other papers. 
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1 II 
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“- 

I4 
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3 6 

250 300 350 

A, m/* 

FICZ. I. U.V. absorption spectra of oxazoles in cyclohexane: 
Iiin, n = 3; III&, n = 2; Hic, n = 1; IrIg, n = 0. 

5-(2-fluorenyl)-Z-~henyI-oxazole (III/r) appears the most promising, both for spectral 
and preparative reasons (for the isomeric Z-(2-~uorenyl)-5-pheny~-oxazole, cf.‘*). 

The similarity in spectral characteristics of the oxazole and benzene rings has 
already been mentioned .161as It should be emphasized that the oxazole ring system 
has a greater polarizability, since larger bathchromi~ shifts result on substitution with 
conjugative substituents. 

Fluorescence spectra and scintillation characteristics will be reported later. 

EXPERIMENTAL 

ZPhenyCS-oxazolone (I) .** In order to obtain in good yield a pure product, the following con- 
ditions have to be observed. Recrystallized and dried hippuric acid, in a fivefold amount of acetic 
anhydride, is heated with stirring on a water bath previously brought to boiling, until all hippuric 

‘* H. Bredereck, R. Gompper and F. Reich. Cbem. Be?. 93, 1389 (1960); J. Sauer, R. Huisgen and H. J. 
Sturm, Tez&~edron 11, 241 (1960). 

‘* Ref. 96, p. 778; M. M. Shemyakin, S. I. Lur’e and E. I. Rodionovskaya, Zh. Obshchei Khim. 19,769 (1949); 
M. Crawford and W. T. Little, J. Chem. Sot. 729 (1959). 
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FIG. 2. U.V. absorption spectra of oxazoles in cyclohexane: 
IIId, n = 5 .;IIle, n = 4; iIlf n = 2; III& n = 1; IlIt, n = -1. 

acid is dissolved. The operation must be conducted as rapidly as possible (ca. 10 min) in order to 
obtain a pure and nearly colourless product. The flask is then chilled and the Ac,O-AcOH mixture 
completely evaporated at 3-5 Torr on a bath (below 55’). The product, a strawcoloured oil, crys- 
tallizes on cooiing, and consists of nearly pure azlactone (97-99% yield). If during evaporation 
the azlactone crystallizes, acetic anhydride is retained in the product, which has to be absorbed on 
porous plate, and the product recrystallized from absolute ethanol or cyclohexane, resulting in smaller 
yields. 

Benzoylaminomerhyl aryl ketones (II) are prepared by gradual addition of anhydrous aluminium 
chloride, at O-10”. to a mixture of azlactone (I) and aromatic hydrocarbon. The solvent is either the 

5 
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aromatic hydrocarbon itself, or carbon disulphide. The mixture is stirred for 5 hr at the temp in- 
dicated in Table 1 and then left overnight. After hydrolysis with ice and hydrochloric acid, the 
mixture is filtered and the product (II) washed with water and ether (compound Iii crystallizes in the 
carbon disulphide layer only after several hours). 

Be~zoyluminomethyI phetzyZ ketone (Iia), m.p. 124” from ethanol, Lit, m.p. 122,** 12320 124.‘L1 
Benzoylaminamefky/ p-tolyl ketone (IIb), m.p. 114” from ethanol Lit.se m.p. 118-l 19”, sinter. 113”. 

(Found: C, 75.94; H, 6.12; N, 5.77. Calc. for C,,H,,NO,: C, 75.87; H, 5.97; N, 5~53%). 
Benroylaminomethyl2,4-xylyl ketone (IIc), m.p. 130” from ethanol, Lit.” m.p. 107-108”. (Found: 

C, 76.36; H, 6.42; N, 5.45. Calc. for C,,H,,NO,: C, 76.38; H, 6.41; N, 5.24%). 
Benzoyfrcminomethyf I-nuphthyi ketone (IId), m.p. 148” from ethanol, Lit.ss m.p. 150”. (Found: 

C, 78.78; H, 5.31; N, 5-I 1. Calc. for CI,HXSNO,: C, 78-87; H, 5.23; N, 4.84%). 
Benzoyiamj~methy~ 4(?)-ucen~hthy~ ketone (Ire), m.p. 160-161” from ethanol-benzene. (Found: 

C, 80.40; H, 5.63; N, 4.48. C,,H,,NO, requires: C, 79.98; H, 5.43; N, 444%). 
BenzoyIuminomethyl4-biphenylyl ketone (IIf), m.p. 185-186” from ethanol, Lit.la m.p. 182-183”. 

(Found: C, 80.07; H, 5.45; N, 4.70. Calc. for C,,H,,NOP: C, 79.98; H, 5.43; N, 4.44%). 
Benzoylaminomethyl Ccyclohexytphenyl ketone (II&, m.p. 146” from ethanol-benzene. (Found: 

C, 78.30; H, 7.34; N, 4-48. CplHasNOp requires: C, 78.47; H, ‘7.21; N, 4.36%). 
Benzoy~uminometh~y~ 2(?)-j?uorenyl ketone (IIh), m.p. 194” from ethanol-benzene. (Found: C, 

SO.81 ; H, 5.25; N, 4-07. C,,H,,NOa requires: C, SO.71 ; H 5.24; N, 428%). 
Benzoyhuninomethyl 3(?)-phenanthryl ketone (II;), m.p. 166” from ethanol-benzene. (Found: 

C, 81.75; H, 5.08; N, 3.96. C,,H,,NO, requires: C, 81.37; H, 5.05; N, 4.13%). 
2-Phenyl-5-uryl-oxazoles (III). Dehydration of benzoylaminomethyl aryl ketones may be effected 

either by heating with cone sulphuric acid**+J* or by refluxing with 3-5 moles of phosphorus oxy 
chloride. Since the former method is unsuccessful when larger aryl groups are present,1’**6 the latter 
method was followed, and yields of over 80% were secured. After 4 hr refluxing, the mixture was 
hydrolysed and the product recrystallized from ethanol or aqueous ethanol in the presence of carbon 
black. One recrystallization was sufficient for analytical purity but for spectral determination two 
recrystallizations were made. All oxazoles present a violet fluorescence whose intensity increases in 
the order a N b N c N g < d N i < e N f = h. 

2,5-Diphenyfoxazole (IIIa), m.p. 71-72”. Lit. m.p. 70-71, I* 73,80 71-72,‘a, 74.1°. Picrate, m.p. 
176” from ethanol, Lit. m.p. I72-173.= (Found: N, 12.18. Calc. for CtlH,,N,Or: N, 1244%). 

2-Phenyl-5-p-to&l-oxazole (IIIb), m.p. 75”. Lit. m.p. 81-82,*a 81.1a (Found: C, 81.47; H, 5.75; 
N, 6.02. Calc. for Cld H,,NO: C, 81.68; H, 5.56; N, 5.95%). Picrate, m.p. 190” from ethanol, 
Lit.*a m.p. 189-190”. (Found: N, 11.95. Calc. for ClaH,*NI08: N, 12.01%). 

2-Phenyl-5-(2,4-xyfyl)-oxazofes (111~). m.p. 86-87’. Lit.‘* m.p. 80-81”. (Found: C, 81.77; H, 
5.83; N, 5.97. Calc. for CI,HIINO: C, 8190; H, 6.07; N, 5.62%). Picra/e, m.p. 151” from ethanol. 
(Found: N, Il.42 COIH1BN,08 requires: N; 11.71%). 

2-Phenyl-S-(1-naphthyf)-oxazoie (IIId), m.p. 112”. Lit.ss m.p. 116-117”. (Found: C, 81.47; H, 
5.75; N, 5.37. Calc. for C,,H,,NO: C, 81-68; H, 5-56; N, 5.16%). Picrate, m.p. X40-141” from 
ethanol, Lit.ss m.p. 142-144”. (Found: N, 11.12. C&c. for &H,,N,O,: N, 11.20%). 

2-Phenyl-5-(4-acenaphthyfi-oxazole (Me), m.p. 155-156”. (Found: C, 84-63; H, 5.19; N, 4.81. 
C2,HIIN0 requires: C, 84.82; H, 5.09; N, 4.71%). Picrate, m.p. 169-170” from ethanol. (Found: 
N, 10.71. C,,H,,N,O, requires: N, 1064%). 

2-Phenyl-5-(4-biphenyrvr)sxazo/e (IIIf), m.p. 157”. Lit.‘* m.p. 158”. (Found: C, 84.57; H, 5.22; 
N, 4-56. Calc. for C,,H,,NO: C, 84.82; H, 509; N, 4.71%). Picrate, m.p. 163’ from ethanol 
saturated in the cold with pinic acid. (Found: N, 10.57. CS7HIIINIOB requires: N, lO+fiQ%). 

2-Pheny~-5-(~cyc~ohexy~he~y~oxazo~e (III@, m.p. I i3”, (Found: C, 83.18; H, 7.04; N, 4.48. 
C,,H,,NO requires: C, 83.13; H, 6.98; N, 4.62%). Picrate, m.p. 163-164” from ethanol. (Found: 
N, 10.39. C,,H,,N,O, requires: (N, 10.52%). 

2-Phenyl-5-(2-~uorenyf)-oxazo~e (IIIh), m.p. 157”. (Found: C, 85.34; H.4.88; N, 4.52. C&HlsNO 
requires: C, 85.41; H, 4.89; N, 4.54%). Picrute, m.p. 199” from ethanol. (Found: N, 10.17. 
CPOHIINIOS requires: N, 1040%). 

*O R. Robinson.1. Chem. Sot. M,2167 (1909). 
** S. Gabriel, Ber. Bach. Chem. Ges. 43, 134 (1910). 
1s K. Ruedenburg, Ber. Dtsch. Chem. Ges. 46.3555 (1913). 
ss J. Lister and R. Robinson, J. Chem. Sot. 101, 1297 (1912). 
*‘J. W. Cornforth and R. H. Comforth, J. Chcm. Sot. 1028 (1949). 
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2-Pirenyl-5-(3_phennnrhryrtoxazo[e (WI), m.p. 155-156”. (Found: C, 86.07; H, 4.77; N, 4.33. 
C,,H,,NO requires: C, 85.96; H, 4.70; N, 4.36%). Picrate, m.p. 178” from ethanol. (Found: N, 
9.93. C,eH1(INIOB requires: N, 10.18’%). 

Ultra-violet absorption spectra were recorded in 5.10-’ molar solutions in cyclohexane (the 
oxazoles IIIe and III/r were dissolved in cyclohexane by leaving for 24 hr at room temp) with a VSl 
Zeiss spectrophotometer. 
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