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Abstract—The methyl group of 2-methyl-5-phenyloxazele (1)} has been
lithiated with Llithium diisopropylamide (LDA} and the resulting 1lithio
derivative has been reacted with electrophiles to obtain Z-alkyl-5-

phenyloxazoles.

Previously, we reported the ozonolysis of unsubsiituted oxazole to afford formyl-

formamide which acted as the efficient and coenvenient formylating reagent for the

various nucleophiles such as amines and alcohols.1 In addition, 2,3d-disubstituted
oxazoles afforded diacylamines, while 4,5-disubstituted and 2,4,5-trisubstituted
oxazoles were inert to ozone.2 On the contrary, ozonolvsis of Z,i-disubstituted
oxazoles gave acid anhydrides as well as isocvanic acid.2 Especially, oxazoles

which had two different kinds of substituents gave mixed acid anhydrides such as
acetic benzoic anhydride from 2-methyl-5-phenyloxazole.

In order to explore the synthetic utilities of +this ozonolysis reaction, we
required various kinds of 2Z-alkyl substituted 5-phenvlioxazoles. However, a great
majority of preparative methods of oxazoles of this type include =some practical
inconveniences. Namely they use starting materials which may be either unstable or
available with difficulties.3 For example, the oxazole derivatives have been
prepared from isonitriles,4 diazoketones,5 or ketoazides,6 which are labile and
require the rigorous reaction conditions for the promotion of the product yields
The preparations from the commercially available starting materials require drastic
reaction conditions such as heating with concentrated sulfuriec acid or pheosphorous
oxychloride‘7 The introduction of substituent groups con the exazole ring has been

8,9

attempted by the use of lithiooxazoles. Although 5d-lithicexazoles react with

S This paper 1is dedicated to Dr. Tetsuji Kametani in recognition_ of his
brilliant contribution to the heterocyclic chemistry and his years of service as

Editor of HETEROCYCLES.
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alkyl halides to give 5—alkyloxazole5,8 2-lithiooxazoles do not give any useful
product due to the ring-chain tautomerism.

. ( o 1
Since methyl groups on heterocyveles such as pyr1d1nes,1) pyr1m1d1n951 and

12 . ; . .
isoxaroles are activated by the electron-withdrawing effect of the heterocycles,

the methvl group generally reacts with various electrophiles in the presence of

strong bases. This chemical tendency of heterocycles may also be expected for
oxazoles. Tn fact, 2,4,5-trimethyloxazole was lithiated on the C-2 methyl group
13

with lithium diisopropylamide {(LDA) and then reacted with various electrophiles,
However phenyl substituted Z-methyloxazoles did not give any product upon treatment
with LDA, while they reacted with e#lectrophiles by the use of butyllithium.13
These facts indicated that the methyl group on oxazole ring is guite sensitive to
the nature of lithiating agents. Therefore, the reaction of H-phenyl-2Z-methyl-
oxazole (1) was performed with electrophiles by the use of LDA or butyllithium for
the preparation of phenyloxazoles having the varicus substituent groups at (-2

carbon on the cxazole ring.

Results and Discussion

Although 1 was ftreated with butyllithium followed with wethyl and ethyl iocdide
according te the Lipshutz’s conditions,l3 none of the desired product could be
obtained and the starting material was recovered completely Next, the reaction of
1 with methyl iodide using [.DA was performcd, When an equimalar amount of methyl
iodide and LDA was used for the introduction of a methyl moiety, only low vield
was realized, and therefore 5 equivalents each of methyl ledide and LDA were
required in order to increase the yields of products. When the ratio of methyl
iodide to LDA was increased, the formation of Z-isopropyl-5-phenyloxazole (3a) was
suppressed. Further, 1 was treated with the mixture of LDA and methyl iodide, no
product was detected and 1 was recovered. From these facts, methyl iodide seemed
to consume LDA  very rapidly by the formation of N-methyldiisopropylamine.

Therefore, 1 was treated with cxcess amount of LDA and then methyl iodide was added

in portions with intervals, As the result, the vield of 3a increased to 70 %,
while the formation of Z-t-butyl-E-phenvloxazele (4a) woas also formed. When methyl
tosylate was used as a methylating reagent, the main product was found to be 2a,

but its yield was rather low.
In the cases of the other alkyl halides, the reaction profile of 1 was different

from that of methyl iodide, because the electrophilicity of bulky alkyl halides

such as ethyl indide was depressed toward LDA. When an equimolar amount of ethyl
iodide was treated with 1, 2-propyvl-5-phenvlioxazole {2b) was formed predominantly.
Qtherwise, 2-{3-pentyl)-5-phenyloxarcle (3b) was mainly obtained by the treatment
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Run Electrophile* Base
1 Mel BuLi
2 E+T Buli
3 Mel LDA
4 Mel LDA
5 Mel L.DA
6 Mel LIA
7 MeT LDA
8 MeT LDA
9 Mel I.DA
10 Mel LDA
11 MeI** LDA
12 MeOTs LDA
13 EtI LDA
14 EtI IL.DA
15 PhCH2 LA
16 PhCH2 LDA
17 p-TolCHO L.DA
18 LDA
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of 1 with excess amcunt of ethyl iodide. Alsc, an equimolar amount of benzyl
bromide reacted with 1 to afford 2-{(2-phenyl)ethyl-5-phenyloxazole (2c), while
excess benzyl bromide gave 2-{1,3-diphenvl-2-propyl}-5-phenvlioxazole {3c).
Similarly, +the reaction of 1 with 4-methvlbenzaldehyde and methyl d4-methylbenzoate
afforded 2-[2-hydroxy-Z2-{4d-methylphenyl)ethyl]-5-phenyloxazecle {(2d) and 2-(4-
methylbenzoyl)methy]l-5-phenvloxazole (Z2e) respectively.

In conclusion, the 2Z-methyl group of 1 was lithiated with LDA and the resulting
lithio derivative reacted with various electrophiles to achieve the preparation of

various 2-alkyl substituted b-phenyloxazoles in moderate yields.

EXPERIMENTAL

The infrared specitra were measured on a JASCO A-3 infrared spectrophotometer. 1H4
and 13C—nmr were recorded Using JEOL-100 (100 MHz) spectrometer with tetramethyl-
silane as the internal standard. All melting points are uncorrected.

Preparation of 2-Methyl-S5-phenyloxazole (1).

A mixture of l-phenyl-l-hydroxy-2Z-ethylamine (10,9 g, 0.08 mol), acetyl chloride

(6.3 g, 0,08 mol} and triethylamine (16 ml}) in dichloromethane (230 ml) was stirred

for 17 b at room temperature. After removal of volitile material, the residue was
dissolved in acetone (200 ml). The chromic acid solustion, which was prepared from
chromium  trioxide (16 g3, cone., gsulfuric acid {16 ml) and water {70 ml), was

gradually added to the acetone solution and stirred at room temperature for another

17 h. The reaction mixture was extracted with dichloromethane. The organic laver
was washed with water, dried over anhydrous magnesium sulfate, and concentrated.
The residue was heated at 140°C with conc. sulfuric acid (10 ml) for 15 min. After
neutralirzation of +the reaction mixture with 5 % aqueous sodium hydroxide, the
product was extracted with dichloromethane, and the combined organic layer was
washed with water, dried over anhydrous magnesium sulfate, and concentrated. 2=

Methyl-3-phenyloxazole (1) was obtained by distillation, bp lOO—l]OOC/5 mmHg, mp
56-57°C (lit.” mp 59°C), vield 4.4 2 (35 %).
General Procedure.

Compound 1 in THF was added at -78°C to the THF solution of LDA, which was prepared

from lithium, butyl chloride and diisopropylamine according to the method of
Einhcrn.14 After stirring for 30 min at —TSOC, the appropriate amount of electro-
phile was added at -78%c, and the solution was stirred feor 17 h at room
temperature. The reaction mixture was quenched with water, and extracted with
dichloromethane. The organic layver was washed with water, dried over anhydrous
maghnesium sulfate, and concentrated. The residue was chromatographed on silica gel
with benzene-ethyl acetate mixture. Results were gsummarized in the Table, By the
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comparison of the spectral data and the gas chromatography, 2a and 3a were
identified with the authentic samplES'5
2-t-Butyl-5-phenyloxazole (4a).

Bp 65-70°C/5 mmHg; ‘d-nmr (§, CDCL,): 1.44 (9H, s), 7.20 (1H, s}, and 7.2-7.7 ppm

3

{(5H, m); 13C~nmr (&, CDCla): 28.6 tq), 33.8 {s), 121.5 (d), 124.0 (dy, 128.0 (d),
128.4 (s}, 128.8 (d}, and 150.6 ppm (s}; Mass Caled for C13H15NO: 201.1154, Found:
m/z 201.1157,

2-Propy¥l-5-phenyloxazole (2b).

Bp 60—550C/5 mmHg ; 1H-nml" (4, CDC13): 1.03 (39, t, J=7.3 Hz), 1.85 (2H, sex, J=7.3
Hzy, 2.79 {2H, t, J=7.3 Hz), 7.20 {(1H, s}, and 7.25-7.7 ppm (5H, m); 13C—nmr (4,
CDCL3)Z 13.7 (q), 20.5 {ty, 30,1 (ty, 121.7 {(dy, 123.9 {d}), 128.0 (d), 128.%2 {=s},
128.7 (d), 150.8 (s}, and 164.3 ppm (s); Mass calecd for ClelsNO: 187.0988, Found:

m/z 187.0999,
2-{3-Pentyl)-5-phenyloxazole (3b).

Bp 80—85DC/5 mmHg ; 1H-—nmr {§, bhCl,»: ©0.91 (6H, t, J=7.3 Hz), 1.58-2.01 (4H, m),

3
2.78 (1H, quint, J=6.3 Hz), 7.15 (1H, =), and 7.1-7.7 ppm (5H, m); 13Cvnmr (&,
CDClS): 11.7 (g}, z6.2 {ty, 42.9 (dy, 121.5 (dy, 123.9 (dy, 127.8 (dy, 128.3 (s},
i28.7 (d), 150.5 (s), and 167.0 ppm (s8); Mass Calcd for C]4H17NOI 215.1311, Found:
m/z 215.190%; Anal. Caled for € ,H . NO: ¢, 78.10; H, 7.96; N, 6.51. Found: C,

77.87; H, 8.03; N, 6.49.

2-{2-Phenyl)ethyl-5-phenyloxazole (2¢c).

Bp 130-140°C/5 mmHg: mp 435-14°C; ‘Honmr (S, CDCL,): 3.13 (4H, s}, and 7.1-7.7 ppm
(11H, ®m); “2Conmr (&, CDCI.): 30.1 (t}, 33.2 (t), 121.8 (d), 124.0 (d), 126.4 (d},

3
128.1 (d)y, 128.3 (d), 128.5 (dy, 128.8 (d), 140.3 (s), 151.0 {s}, and 163.D5 ppm

{s); Apal. Caled for C _H .NO: C, 81.90; H, 6.06; N, 5.62. Found: C, 81.69; H,

6.03; N, 5.57,

2-{1,3-Diphenyl-2-propyl)-5-phenyloxazole (3c).

By 140—1450C/5 mmHg ; 1H—nmr {4, CDClglr 2.8-3.3 {(4H, m), 3.56 (1H, quint, J=6.8
Hz), and 6.8-7.6 ppm {(16H, m); !3C—nmr (4, CDC13): 39.6 (t), 43.5 (dy, 121.7 {d),
124.0 {dy, 126.4 (d), 128.0 {(d), 128.4 (d), 128.7 (d), 128.9 (d}, 129.9 (s}, 138.0
{g), 150.7 (s), and 165.5 ppm {(s); Mass Calca for C24H21NO: 339.,1623. Found: m/=z

339.1620; Anal. Calecd for C2

6.36; N, 4.18.

4H21NO: C,84.92; K, 6.24; N, 4.13. Found: C, 84.4Z; H,

2-{4~Methylbenzoyl )methyl-5-phenyloxazole (2d}.

The mixture of 2d and their encl isomer was prepared from 1 and methyl 4-methyl-

henzoate, mp 99-100%C {from hexane). Ir (CHCl?): 1690 cmul; 1H—nmr (&, CDCIS):
Z.38 (38, s), 4.48 (1.4H, s), 6.12 (0.3H, s8), 7.2-7.8 (8H, m), and 7.92 ppm (2H, d,
J=8.3 Hz}; 3Conmr (4, CDEL,):  21.4 (q), 39.1 (t), 122.3 (d), 123.8 (d), 121.2
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(dy, 125.4 (dy, 128.0 (d)y, 128.3 {d), 128.7 {(d}, 129.2 (d), 129.5 (d), .pa 133.4

(s), 144.7 (s}, 152.2 (s}, i57.9 (s}, 163.6 ts), 192.4 (s}, 21.4 (q), 83.5 t(d},
129.9 (s}, 131.5 (s), 140.2 (s}, and 162.6 ppm (s) ; Apal., Caled for € H .NO,: C,
77.96; H, b.45; N, 5.058. Found: C, T7.78; H, 5.51; N, 4.97.
2-[2-(4-Methylphenyl)-2-hydroxylethyl-5-phenyloxazole {(Z2e}.
Mp 126.5-127°C (from benzene-hexane mixture); 1H-nmr (g, CDClal: 2.33 (3H, s),

3.19 (2H, d, J=6.9 Hz}, 4.0-4.5 {(1H, broad s}, 5.21 (1H, t, J=6.8 Hz), and 7.0-7.63

ppm (10H, m}; 13C—nmr {g, G€DCI

q): 21.1 tq), 37.8 (ty, 71.2 (4, 121.5 (d)y, 124.1
{dy, 125.7 (dy, 127.9 (s}, 128.3 {d), 128.8 (d}, 129.2 (d), 137.4 (s}, 139.9 (s},

151.2 {s), and 162.1 ppm (s); Anal. Calecd for C18H1?N02: c, 77.40; H, 65.13; K,

5.01. Found: C, 77.39; H, 6.18; N, 1.84.
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