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SYNTHESIS AND REACTIONS OF LITHIATED MONOCYCLIC AZOLES
CONTAINING TWO OR MORE HETERO-ATOMS

PART II: OXAZOLESt

Bnan Iddon

The Ramage Laboratories, Department of Chemistry and Applied Chemistry, University of
Salford, Salford M5 4WT, England

Abstract - The metallation and halogen — metal exchange reactions of oxazoles (1,3-oxazoles)
and the reactions of the resulting organomelalfic derivatives, particularly lithiated derivatives,

are reviewed comprehensively.
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I INTRODUCTION

A general introduction to this topic was included in Part I.1

Oxazoles (1,3-oxazoles),2-0 like isoxazoles, have attracted considerable interest as starting materials for the
synthesis of more complex molecules?-10 (and cross refs. to be found in refs, 11 and 12). This in turn has led

to an interest in the introduction of substituents into oxazoles using metallation and halogen - metal exchange

methodologies. As with isoxazoles! the fragility of the C-O bond gives rise to ring-cleavage processes.

I MONOMETALLATION IN THE RING
Bowie et al., in 1968, first demonstrated that 4-phenyl-,!? 4-methyl-5-phenyl-,13 5-methyl-4-pheny!l-,13 and

4,5-diphenyloxazole!4 could be metaliated by butyllithium in position-2; the resulting 2-lithiated derivatives

T This series of reviews is dedicated to Professor Alan R. Katritzky on the occasion of his 65th birthday,
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were trapped only with deuterium oxide (Table I).. In 1975, however, Schriider er al. 15 showed that 4,5-
diphenyloxazol-2-yllithium (1) exists in equilibrium with the ring-opened lithium enolate (2) and that the choice
of trapping agent determined the product (3)-(5) (Scheme 1) (A2-oxazolin-2-yllithium compounds behave
analogously3.12.16-19) " §o far isoxazol-2-yllithium2® and its 4-methyl-,12.21.22 4 5. dimethyl-,23

4-phenyl-,10.24 and various other 5-aryl-12.15 and 4,5-diaryl-derivatives? have been shown to behave similarly

THF

*‘—
)‘ Li
o -60 °C

Ph NC

Ph Ph
I\ [\

Ph 0)\1) Ph O)CH(OH)Ph Ph 0OSiMe;,
QA3) (AN67%) (5X85%)

Scheme 1

(for a review see ref. 5). However, lithiation of 5-ethoxy-4-methyloxazole [BuLi/tetrahydrofuran (THF)/

-78 °C) and ethyl 4-methyloxazole-5-carboxylate [lithium isopropylcyclohexylamide (LiICAYTHF/-78 “C]23
apparently results in irreversible formation of a ring-opened species corresponding to 2.23 Butyliithium, lithium
diisopropylamide (LDA), and lithium 2,2,5,5-tetramethylpiperidide (LiTMP) have been used to metallate
oxazoles in position-2. Quenching these equilibrium mixtures, e.g. 1 2 2, with deuterium oxide or aromatic
aldehydes (for 4-unsubstituted oxazoles; see later) invariably leads to the isolation of a 2-substituted oxazole
(Table I) whilst quenching with chlorotrimethylsilane®.13.21 and acetyl12.21.24 or benzoyl chloride24 appears to
result in trapping of the ring-opened product. However, the reactions are more complicated than they appear
from the earlier literature. Noteworthy is the synthesis of 2-aroyloxazoles (Table I) by using N-methyl-N-
(pyrid-2-yl)carboxamides as the quenching agents; a good yield of 5-phenyloxazole-2-carbaldehyde is avatlable
via this procedure.11
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MesSiCl
Me3SiCl
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D Ph H D0 low, —, — 24, 10, 13
CH(OH)Ph Ph H PhCHO 75 24
C(OH)Phy Ph H PhyCO 96 24

D Me Me D0 100 23
Cl Me COEt cCly 29 25
Br Me COrEL Brp 21 25
I Me COREL I ) 25
D Me Ph D0 - 13
D Ph Me D0 - 13

D Ph Ph D0 -, 95, 100 14, 15,9
CH(OH)Ph Ph Ph PhCHO 67 15
Et CeH4OMe-4 CgHyOMe-4 Ed 21 9
Pr CgHsOMe-4 CgHaOMe-4 Pl 23 9
CHyPh CsH4OMe-4 CgH4OMe-4 PhCH,Br 27 9
CH(OH)CHMe; CsH4OMe-4 CgHsOMe4 MezCHCHO 70 9
CH(OH)CH=CH, CgH4OMe-4 CgH4OMe-4 CH=CHCHO 83 9
COPh CgH4OMe-4 CgH4OMe-4 PhCN 85 9

Y661 ‘T "ON 'LE 'IOA 'STTOADOMILIH

2 Variable yields after work-up due 1o volatility of product. 2 Minor product, isolated only at ambient temperature or above; the major product is the 4-
substituted isomer (Table II). £ After distillation of a mixture of compounds (8) and (9) (Ar = Ph, CgH4Cl-4, or CgH4OMe-4).

=14
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it

(6)

5-Phenyloxazol-2-yllithium reacts with tosyl fluoride in THF at low temperatures to give the coupled product
(6); presumably the initially formed 2-tosyloxazole reacts with the unreacted 5-phenyloxazol-2-yllithium
compound,13

A number of 5-aryloxazol-2-yllithium derivatives (derived from the corresponding S-aryloxazole; 7) (Ar = Ph,
CeH4Cl-4, or CgHyOMe-4) react with chlorotrimethylsilane to give comparable amouats of the ring-opened
product (8) and the corresponding 2-trimethylsilyloxazole (9) (Scheme 2).12 The former compounds are

convertible into 2-trimethylsilyloxazoles by heating them in the presence of a base,512.20.21,29 (however, see

NC
N 1) BuLi/THF/-78°C N
S GRS
Ar o 2) Me,SiCl Ar SiMe,
Ar OSiMe; 15)

(8) (9)

| , heat f

Scheme 2

also ref. 24). By contrast, when 4-methyloxazole is treated sequentially with butyllithium [diethyl ether (EtzO)/
-78 °C] and chlorotrimethylstannane, only 4-methyl-2-trimethylstannane is isolated (Table 1)22 (but see ref. 12).
In order to maximise the yields obtained from the reactions of 4-phenyloxazol-2-yllithium (10) (Scheme 3) with
benzaldehyde or benzophenone it is necessary to allow 18-24 hours to elapse between addition of these reagents
and quenching the reaction mixtures with acid prior to work-up.24 The authors reasoned that addition of e.g.
benzaldehyde to the initial equilibrium mixture, 10 22 11, creates another equilibrium as shown in Scheme 3,
generating either aldol salt (12) or hemiacetal salt (13). Overall this resulis in a reduced availability of oxazol-2-
yilithium,
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Ph N Ph NC
k=== T =
————— + PhCHO gl —
Li
0 H OLi

10) (11)
CHPhOLi
Ph NC Ph NC
and/or
H s} H OCHPhOLI
(12) (13)
Scheme 3

Recent results with isoxazol-2-yllithium, 14 &2 15 (Scheme 4), have added a new dimension to these studies.20

Deuterium oxide quenches the lithium enolate at oxygen, to give product (16) which cyclizes ta 2-deuterio-
oxazole (17). Chlorotrimethylsilane reacts similarly, to yield compound {18) which can be rearranged to 2--
rimethylsilyloxazole (19) by distillation from base (see before). Products of 2-substitution are observed with
N,N-dimethylformamide (DMF) (20) and benzophenone (21) but, surprisingly, aldehydes such as
benzaldehyde react with the lithium enolate at low temperatures, as shown in Scheme 4, to give an adduct (23)
(analogous to 12} which cyclizes to give a 4-substituted oxazole (24). This last observation has not been seen
before because all previous oxazoles studied have been 4-substituted. At higher temperatures small amounts of
the 2-substituted oxazoles studied have been 4-substituted. At higher temperatures small amounts of the 2-
substituted product {22) begin to appear. Iodobutane, benzyl bromide, and ethyl carbonate are unreactive
towards oxazol-2-yllithium (14),

In surnmary, depending on the structure of the oxazole under study, metallation of oxazoles can lead, after
trapping with suitable reagents, to products of 2- or 4-substitution or of ring-opening via the formation of a
lithium enolate.

Few reports have appeared on the metallation of oxazoles in positions-4 and -5. Lithiation of 2,5-diphenyl-
oxazole with butyllithium is complicated by metallation in the ortho-position of the 2-phenyl group24 as well as

by addition of the reagent to the C=N double bond, %24 which leads to the isolation of valerophenone on work-
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Li CHO
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{/ )\ PhCH(OH) .
CH{OH)Ph )
(22) (0]
- (23) (24)0%)
Scheme 4

up, and displacement of the 2-phenyl group by butyl.30 Use of LDA or potassium diisopropylamide (KDA) at
-78 °C9.30 or sec.-butyllithium and a catalytic amount of LITMP24 leads to clean metallation at position-4. A
number of 4-substituents (Table IT) can be introduced by quenching the resulting 2,5-diphenyloxazol-4-yllithium
derivative with various electrophiles. We have mentioned already (Section II) that the lithium enolate (15)
derived by the ring opening of oxazol-2-yllithium (14) reacts with aldehydes to give 4-substituted oxazoles, e.g.
24 (Scheme 4) (Table 11).20
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Ph
CgHaOMe-4
CeHaOMe-4
CsHaOMe-4
CeHaOMe-4
CeHaOMe-4

CH(OH)CsHy,
CH(OH)CH;)30TBDMSY
CH(OH)Ph
C{OH)Mep
SiMes
SiEt3
D
Me
Et
CH3Ph
CH(OH)CHMe;

Ph

Ph

Ph

Ph

Ph

Ph
CgHyOMe-4
CeHsOMe-4
CgHyOMe-4
CgH4OMe-4
CgH4OMe-4

CsH11CHO
TBDMSO(CH2)3CHO
PhCHO
MepCO
MesSiCl
EnSiCl
D0
Mel
Ed
PhCH3Br
MeCHCHO

82
47
94, 70
80
83,92
71
50
30
20
26
35

30
24,9

24,9

(=~ - B~ I =

2 These aldehydes react, as shown for PACHO, in Scheme 4 (i.¢. via initial generation of oxazol-2-yllithium, 142215). 2 At ambient temperature

PhCH20H is formed also in 34% yield along with a trace amount (2%) of the corresponding 2-isomer (amount dependent on temperature). € TMS =

trimethylsilyl. 4 TBDMS = tert-butyldimethylsilyl.
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2,4-Diphenyloxazole is metallated at position-5 with butyllithium (THF/-60 °C}) in the presence of hexamethyl-
phosphoric triamide (HMPA)3! or with sec.-butyllithium and a catalytic amount of LiITMP24 and the resulting 5-
lithiated derivative can be trapped with various electrophiles (Table ITT). 2-Phenyloxazole is deprotonated
similarly and exclusively at position-57 as shown by isolation of the 5-deuteriated derivative on addition of
deuterium oxide. The same 5-deuteriated derivative is obtained following sequential treatment of 2-(2-
bromophenyljoxazole with butyllithium and deuterium oxide, showing that the C-5 proton is thermodynamically
more acidic than the ortho-proton of the phenyl ring.”

Oxazole-4-carboxylic acid is metallated with butyllithivm (2 mel. equiv. required: THF/-78 "C) in position-5 as
shown by isolation of its S-deuteriated derivative after addition of MeOD.8.32 Similarly, 2-methyloxazole-4-
carboxylic acid®32.33 and its methyl,32 ethyl?4 and rert.-butyl esters* were not metallated by butyl- (THF/-78
*C) or tert.-butyllithium {THF/-40 "C) or LDA in their methyl groups (Section IV) but in position-5 instead. The
resulting oxazol-5-yllithium derivatives can be trapped with various electrophiles (Table III). Even more
surprising perhaps is the fact that compound (25), prepared in the manner just described, reacts with 2 mol.

equiv. of tert.~butyllithinm (butyllithium is reported not to react) at -78 "C only by deuterium extraction; addition

DO,C

gu

0O

(25)

of iodomethane gives 2,5-dimethyloxazole-4-carboxylic acid together with 2-methyloxazole-4-carboxylic acid
(ratio 10:90, which suggests that the dilithiated derivative of 2-methyloxazole-4-carboxylic is a very poor

nucleophile).8:32

III HALOGEN — LITHIUM EXCHANGE REACTIONS
Few have been reported in the oxazole area presumably due to the difficulties encountered in obtaining suitable
halogeno-oxazoles. Bowie ez 2114 obtained 2,5-diphenyloxazol-4-yllithium (26) from the corresponding 4-

bromo oxazole and quenched it with denterium oxide.




Table ITT

3-Substituted Oxazoles Prepared from Oxazol-5-yllithium Derivatives

R:{dIB\R2

R2 R4 RS Reagent Yield (%) Ref.
H COH MeOD - 32,8
Ph H D0 - 7
Me COzH D DO 92,77 32,8
Me COzH D—Me Mel ~ 10%4 32,8
Me COzH SiMes Me3SiCl 86 33
Me COMe D D20 99,92 32,8
Me COsEt D D0 - 34
Me CO»Bu-r SiMej MesSiCl 62 35
Me Ph D DO - 13t
Ph H H H20 88 36k
Ph H D D0 84 36k
Ph H Me Mel 73 36b
Ph H Et Ed 70 36k

ZEel
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/Nj\ﬁi | N—=—=——Ph
PhA o) Ph Ph/< oL

(26) (1))
Scheme 5

Interestingly lithium derivative (26) undergoes a similar ring-opening reaction (Scheme 5) to that which oxazol-
2-yllithium derivatives undergo (Section II) but under more forcing conditions (70 °C in hexane/HMPA); the
product {27) can be trapped, e.g. with benzaldehyde.37

Similarly, with butyllithium (Etp0/-65 *C) 5-bromo-2-methyl-4-phenyloxazole yields the corresponding oxazol-
5-yllithinm derivative which has been trapped with deuterium oxide.13 Formation of 2-aryloxazol-5-yllithium
(THF/-18 °C) compounds is reported30 to require 5 mol. equiv. of butyllithium for good conversion; the
resulting 5-lithiated derivatives have been treated with water, deuterium oxide, iodomethane and -ethane, and

benzyl bromide (Table III).

IV  LATERAL METALLATION

Madification of oxazoles at position-2 vie metallation is complicated by ring-opening of oxazol-2-yllithium
compounds (Section II}). Another way of preparing 2-substituted oxazoles is through o-(or lateral)metallation
of 2-alkyloxazoles.

The first reported lateral metallation of an oxazole was the 2-a-deuteriation of 2-methyl-4-phenyloxazole
through its sequential treatment with butyllithium (Etz0/-65 °C) and deuterium oxide.13 The same anion can be
trapped also with 5-bromopent-1-ene (see Table IV).24

Kashima et 41.38 has generated anion (28) through treatment of the 2-methyl compound with LDA (THF/-78 "C)
and trapped it with 4-methylbenzaldehyde, méthyl 4-methylbenzoate and with varying amounts of iodomethane,
iodoethane, and benzyl bromide (Table IV). The products obtained on alkylation depend upon the ratio of 2-
methyl compound : LDA : RI; one, two, or three alkyl groups can be introduced successively, More than one

mol. equiv. of LDA is required due to the formation of RNPry on addition of the alkylating reagent; attempted




2-Substituted Oxazoles Prepared by Lateral Metallation of 2-Methyloxazoles2

Table IV

R? R*
e \
(L N
R’ o \ Me R? o CH,E
R4 RS E Quenching Reagent Yield (%) Ref.
Ph H D D0 (A) - 13
Ph H {CH);CH=CH; CH,=CH(CH3)3Br (A) 65 24
Ph H CH3E = CPh{OMOM)COMe MeCOCl 30 24
H Ph Me Mel (B) 68 38
H Ph Et Et (B) 60k 38
H Ph CHMe; Mel (B) 70¢ 38
H Ph CHEt; Ed (B) 58d 38
H Ph CHPh PhCH32Br (B) 62b 38
H Ph CH(CH,Ph)2 PhCH;Br (B) 65 38
H Ph CH(OH)CgHyMe-4 4-MeCgH4CHO (B) 63 38
H Ph CH(OH)CgHsMe-4 4-MeCsH4CO2Me (B) 58 38
Me Me CHzPh PhCH,Cl (B) 92 39
Me Me CHa(naphth-2-yl) naphth-2-yICH;Br (B) 70 39
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(CH2)11CH

(CH2)120H

(CH2)11CH(OH)Me

(CH2)sCH=CHCH;CH(OH)Me

CH,CH,0OH

CHCH(OH)Me

CH(OH)Ph
C(OH)Phy

HO

HO

HO

(CHp)sCHO

THPO(CH2)111 (B)
THPO(CH2)121 (B)
THPOCHMe(CH3z)111 (B)
THPOCHMeCHCH=CH(CH3)s1 (B)
oxirane (B)
2-methyloxirane (B)

PhCHO (C)

PhaCO (C)

cyclopentanone (A, B)

cyclohexanone (C)

cyclohexenone (A)

(} H
B
><(CH2)51 ®
O

57¢

90, 90

62

40, 41,9
40, 41,9
40, 41,9

40, 41,9

39,9
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Me
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Br
OMe
MeOD (A)
Mel (A)
MepCHCHO (A)
MepCO (A)
Mel (A, B)
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CH2=CHCH;Br (A, B)

PhCHO (A, B)
CsH13CHO (A, B)
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Me COH CH(OH)CgH40Me-4 4-MeOCgH4CHO (A, B) 50 48
Me COzH C(OH)Phy PhyCO (A, B) 78 48, 49

# Metallation reagents: A = BuLi/EtzO or THF/low temperatures {e.g. -78 “C); B = LDA/THF/-78 °C; C = LiNHx/liquid NH3; D = tert-BuLi (2 mol.
equiv. in THF/-78 “C). b The product obtained depends on the ratio of starting material : LDA : RX; polyalkylation occurs under certain conditions. €
Yield of alcohol afier hydrolysis of THP ether, 4 Yield of alcohol after hydrolysis during work-up of TMS-protected alcohol.
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use of butyllithium resulted in failed reactions. Noteworthy is a comment by Meyers and Walker34 that it is
difficult to deprotonate (some) 2-methyloxazoles.

The most studied anion (29) (see ref. 50} is generated from the corresponding 2-methyl compound using either
butyllithium (THF/-78 °C or -90 "C),42.4547 LDA (THF/-78 °C or -50 "C),939-41.46 LDA in the presence of
HMPA, or sodamide in liguid ammonia.44 This anion (29) has been trapped with a number of different
electrophiles (Table IV). A number of other 4,5-disubstituted 2-methyloxazoles behave similarly; the products

obtained after quenching the resulting anion are listed in Table Iv.9:39

Ph
Ph
N N N
R / \ I\ R
2 C CPh
Ph CH Ph CH,
0 ? 0 0 \
OMOM
(28) 29 (30)
Noteworthy is the fact that the methoxymethyl (MOM) protected ether (30; R = H) undergoes a--deprotonation
with butyllithium (THF/-78 °C) rather than metallation at position-5 and the resulting anion can be trapped with
acetyl chloride to give compound (30; R = COCHa) (Table [V).24
Sequential treatment of 4,5-dimethyl-2-phenethyloxazole with LDA (THF/-78 °C) and cinnamaldehyde yields
compound (31) (60% yield) as a mixture of diasterenisomers3? whilst similar reactions between the TBDMS-
protected ether (32) and butyraldehyde43 and between 2-pentyl-4,5-diphenyloxazole and S-2-methoxymethyl-
oxypropanal42 yield compound (33) (75% yield) and compound (34) (58%), respectively, also as mixtures of
diastereoisomers. (+)-(1R,2R,35)-34 was obtained pure from the mixture by flash chromatography. Likewise,

5-methyl-4-phenyl-2-trimethylsilylmethyloxazole is o-metallated at position-2 and the o-lithiated product has

been treated with benzaldehyde,39
Me
Ph Ph
J R
Me MOTBDMS
O Ph o g
HO / Ph

(32)

(31)
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oh CH,OMe
N
/ \ Ph 0 Me
OTBDMS / N
Ph o \
Ph
N OH
HO Me Bu

(33) (34)

In order to substitute the methyl group in 2-methyloxazole-4-carboxylic acid it is necessary first to protect
position-5 with a trimethylsilyl group (Section II; Table IIT). The product (35) can be metallated with tert.-butyl-
lithium (2 mol. equiv. in THF/-78 "C); after 2 min the appropriate trapping agent can be added (Table IV)33 and

the trimethylsilyl group removed with cesium tluoride. When rert.-butyl 2-methyl-5-trimethylsilyloxazole-4-
HO,C N BuCO N tert-Bu0,C N\
8\ [ I [ J\
Me,Si 0 \ Me Me,Si o Me ferr- Bu 0 Me
35 (36} &)

carboxylate is treated sequentially with butyllithium (THF/-78 °C) and iodomethane, the ketone (36) is
unexpectedly produced (51% yield).33 Its sequential treatment with fers.-butyllithium (THF/-90 "C) and
iodomethane results in displacement of the trimethylsilyl group, to give compound (37) (72%).35
The powerful ortho-directing capabilities of a 4-carboxyl group in promoting lithiation at position-5 in oxazoles
with a free position-2 or carrying a 2-methyl group has been mentioned before (Section II). However, when 2,4-
dimethyloxazole-5-carboxylic acid is metallated with butyllithium or LDA (2 mol. equiv.; THF/-78 °C) only
dianion (38) is formed.4849 This can be trapped with various electrophiles (Table IV). When position-2 is
blocked, lateral metallation is possible in another position, as shown by generation of dianion (39).4849 At

-78 °C in THF (with BuLi or LDA) conversion is poor and LDA at a temperature of -35 °C is preferred if good

Me LiCH,
N N

LiO,C o )\CHZU LiO,C 0)\ Ph

(38) (39)
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yields (68%) of 4-ethyl-2-phenyloxazole-5-carboxylic acid are Lo be obtained following addition of iodomethane.
2,5-Dimethyloxazole-4-carboxylic acid (40) reacts at both methyl groups. Comparable amouats of compounds
(41) and (42) (Scheme 6) are produced with LDA but, with butyllithium, the ratio 41:42 is 3:7,4849 indicating
the importance of complexation of the metallating agent with the carboxyl group. When ﬁosition—2 is blocked a

4-carboxyl group is capable of directing an adjacent alkyl group, as shown by generation of dianion (43; R = Li)

HOZC HO,C HOzC
1} 2 xLDA or BuLi N
- N
THF/-78 °C
Me o Me

Mel

40 (41) (42)

Scheme 6

(BuLiVTHF/- 78 °C), which can be quenched with iodomethane, to give 5-ethyl-2-phenyloxazole-4-carboxylic
acid (43; R = Me, Li = H) (86% yield).484% Compounds [43; R = CHyCH=CHj, Li =H (75%) and R =
CH,CH(OH)Et, Li = H (60%)] can be prepared similarly.43 Ethyl 4-methyloxazole-5-carboxylate is metallated
with LiICA exclusively in position-2.25 The amide group in compound (44) is a much more powerful ortho-
directing group which allows selective introduction of substituents into the 5-methy! group; compounds

(45)-(49 ) can be synthesised in this way (using BuLi/THE/-78 °C) 48.49

LiOZC ElzNCO N
/\ X

RCH, 0)\ Ph R™ Ng”” Me
@3) (44) R=Me

(45) R =Et (98%)
(46) R =Pr(91%)
(47) R = (CH,),CH=CH, (90%)
N (48) R =CH,CH(OH)Ph (98%)
/ } - : (49) R =CH,CH(OH)Pr (15%)
CHSO,Ph

tert-BuO,C

(50)




HETEROCYCLES, Vol. 37, No. 2, 1994 1343

Noteworthy is the generation of anion (50) vig treatment of the corresponding 2-phenylsulfonylmethyl

compound with sodium hydride in THF at -15 = -10 "C33; it has been allowed to react with various acylating

electrophiles.

v POLYLITHIATED DERIVATIVES
No oxazole ring dianions are known, The only dianions studied to date are those described in the previous

Section involving ring and side-chain metatlation of oxazolecarboxylic acids.

VI OTHER ORGANOMETALLIC DERIVATIVES

2-Methyl-4,5-diphenyloxazole reacts sequentially with butyllithium (THF/-100 °C) and cuprous iodide (Er20/
-45 °C} in the presence of dimethyl sulfide to give organocopper derivative (51) which undergoes conjugate
addition with 2-cyclohexenone, to give adduct (52) (> 80% yield).¥

24-, 2,5-, and 4,5-Diphenyloxazole and 2-methyl-5-phenyloxazole are mercurated by mercuric acetate in the
vacant ring-position31,52 and the resulting mercurated derivatives react with bromine or iodine31:53 to give
moderate (55%) to high (85%) yiclds of the coresponding halogen derivative (see also ref. 54). The mercurated
derivatives derived from 2,4- or 2,5-diphenyloxazole give the corresponding [oxazol-5(or 4)-ylloHg derivative
with sodium stannite,51.52 Each of the mercurated derivatives is hydrolysed back to the corresponding oxazole

with dilute mineral acid.’1.52

Ph
[\
)‘CuLi
Ph o _j , 0 Ph
(51) , N Ph

(52)

(53)
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Grignard derivatives of oxazoles are almost unknown.# Noteworthy, however, is a report that the Grignard
reagent prepared from 2-(2-bromophenyl)oxazole and activated magnesium rearranged to the isomeric 2-
phenyloxazol-5-ylmagnesium bromide, as shown by isolation of compound (53) following addition of furan-2-
carbaldehyde (furfural).’

This review does not cover the important metallated A2-oxazolines.512.17,19,55-57
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