Accepted Manuscript

Oxidative rearrangement strategy for synthesis of 2, 4, 5-trisubstituted oxazoles
utilizing hypervalent iodine reagent

Qing Liu, Xiaohui Zhang, Yang He, Muhammad ljaz Hussain, Wen Hu, Yan Xiong,
Xiangming Zhu

PII: S0040-4020(16)30753-0
DOI: 10.1016/j.tet.2016.07.082
Reference: TET 27978

To appearin:  Tetrahedron

Received Date: 20 April 2016
Revised Date: 22 July 2016
Accepted Date: 30 July 2016

Please cite this article as: Liu Q, Zhang X, He Y, Hussain M|, Hu W, Xiong Y, Zhu X, Oxidative
rearrangement strategy for synthesis of 2, 4, 5-trisubstituted oxazoles utilizing hypervalent iodine
reagent, Tetrahedron (2016), doi: 10.1016/j.tet.2016.07.082.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.tet.2016.07.082

Graphical Abstract

Oxidative rearrangement strategy for Leave this area blank for abstract info.
synthesis of 2, 4, 5-trisubstituted oxazoles

utilizing hypervalent iodine reagent
Qing Lit?, Xiaohui Zhand", Yang H& Muhammad ljaz Hussdiriwen H@, Yan Xiond"®", Xiangming Zh(

#School of Chemistry and Chemical Engineering, Chongaing University, Chongging 400044, China
Sate Key Laboratory of Elemento-Organic Chemistry, Nankai University, Tianjin 300071, China
°School of Chemistry & Chemical Biology, University College Dublin, Belfield, Dublin 4, Ireland

L) NH OH
L %RB _DIB,CHCly _ O\

) BTA rt, 1h
O~ R




Tetrahedron

journal homepage: www.elsevier.com

Oxidative rearrangement strategy for synthesis df 3-trisubstituted oxazoles
utilizing hypervalent iodine reagent

Qing Lit?, Xiaohui Zhang" Yang H& Muhammad ljaz HussdinWen H{, Yan Xiong™", Xiangming
Zh'f

#School of Chemistry and Chemical Engineering, Chongging University, Chongging 400044, China
PSate Key Laboratory of Elemento-Organic Chemistry, Nankai University, Tianjin 300071, China
“School of Chemistry & Chemical Biology, University College Dublin, Belfield, Dublin 4, Ireland

ARTICLE INFO ABSTRACT

Article history: Hypervalent iodine (lll)-intermediated direct oxitle rearrangement of 3-hydroxybut-2-
Received enimidates affording oxazoles under mild conditibas been developethis protocol provide
Received in revised form a new methodogy to the synthesis of compounds itomggoxazole structure.

Accepted

) ) 2009 Elsevier Ltd. All rights reserved.
Available online

Keywords:
3-hydroxybut-2-enimidate
Hypervalent iodine
Isoxazole

Oxazole

Rearrangement

OCorresponding author. Tel.: +86 02365111748; f&6 82365111748; e-mail: xiong@cqu.edu.cn; xiaohang@cqu.edu.cn.



2

Introduction

Tetrahedron
trisubstituted oxazole from 3-hydroxybut-2-enimlattilizing

o . hypervalent iodine reagent (Scheme 1c).
Oxazole fragments are the key building groups in the

synthesis of natural product related compunds actdas a Resultsand discussion

significant role with biological and/or pharmaceaticactive ]

centers.- Especially, 5-substituted oxazole-4-carboxylic daci e firstly chose methyl 3-hydroxy-2-
esters as one of the most valuable intermediatdupts are used (imino(phenoxy)methyl)but-2-enoaga as the model substrate to
in the synthesis of a large number of biologicdiveccompounds ~€xamine the feasibility and reasonablenes_s of_tlthmsformatl_on.
such as GWA475151 Moreover, 2, 4, 5-trisubstituted oxazoles This reaction was executed under 0 subjecting 1.0 equiv of
also were found as an important class of heterocstrlecture  i0dobenzene diacetatia to 1.0 equiv of2a in isopropanol it
products with biological activities such as thiopegt and PrOH) for 1 h and the desired proddet was afforded in 20%
siphonazolé Therefore, tremendous strategies for the preiparat Yield (Table 1, entry 1). The treatment @& with 1.2-1.8
of oxazole motifs have been persued. The synthegihods of 2, €quivalents of DIB yielded 12-35% of the proddet and 1.4
4, 5-trisubstituted oxazole derivatives composmefal catalyzed ~€duivalents of DIB was found to be the best (Tablentries 2-5).
intermolecular or intramolecular cross-coupfiignd metal-free The different solvents such as ethanol, trifludnaeol,
methods’. Metal-free methods have received considerabl@cetonitrile (CHCN), toluene, dioxane and EGDME were

attention in recent decades. Hanzawa eteglorted metal-free
annulation procedure for the formation of highlybstituted

oxazole, which was achieved by the iodine (lll)-mestia
synthesis of 2, 4, 5-trisubstituted oxazole denxst (Scheme
1a)! Using same hypervalent iodine as oxidant, Zhao let
disclosed PhlO-mediated intermolecular oxidativepdimg and

successive intramoleclar nucleophilic  addition-@tiation

towards synthesis of oxazoles (Scheme'ib).

screened and lower yields were obtained (Table iesrt-11).
Common alcohols with electron-donating group were enor
favorable than that with electron-withdrawing groumlfle 1,
entries 3 and 6vs. entry 7). The chloroform promoted the
greaction to give the produé in 35% yield, which reaches the
same level of reactivity as in isopropanol (Tableetry 12).
Solvent screening studies revealed that DMF and DM8&O a
detrimental to the reaction (Table 1, entries 1@ k). Therefore,
we adopted chloroform with lower boiling point thanpsopanol,

Scheme 1. Synthesis of 2, 4, 5-trisubstituted oxazolereadily to move, as solvent for futher optimizatioh reaction

derivatives.

a) Hanzawa's work

conditions. Fortunately, the structure 8& was confirmed
oxazole through single-crystal X-ray diffractionadysis (Fig. 1).

R R3 R Table 1. Optimization of reaction conditioris.
N
|‘| + ||| e I\>—R3 NH OH FOOMe
N  TOHorTHNH oo =0 ©\ DIB (1a, x eq.) N
R? M 50°C, 1h A
: o)
COOM
b) Zhao’s work 2a ¢ 3a
O E 2
E__ NH;  ppio L )\(NHZ R o Entry DIB (xequiv)  Solvent Yiefd(%)
2 07X ~ > /
R! R2CO,H, DCE, rt e H0 N 1 1.0 i-PrOH 20
1
E = CO,Me, COR', CN; R" = Me, Ph R 2 1.2 i-PrOH 33
R? = aryl, alkyl and alkenyl
3 1.4 i-PrOH 35
¢) This work
) 4 1.6 i-ProH 27
2
N N o R o 5 18 i-PrOH 12
R1'_
(A A A e s, chie, R1:_<> J\{RS 6 14 CHCH,0H 28
=
- t1h 0~ 0 7 1.4 CRCH,OH 21
Different to above two pathways, we have reported g 1.4 CHCN 10
iodobenzene diacetate (DIB)-mediated oxidative Beakn-type 14 Tol -
rearrangement towards synthesis of benzoxazoles and i oluene
benzimidazoles and extended our method to preparatif 10 14 1,4-dioxane 24
chlorr_mdazol aljd clemlzolﬁ.We have al_so d_eveloped qx@lgtlve 1 14 EGDME 17
coupling reaction of anilinés and oxidative cyanatidfi*’,
covering hypervalent iodine-promoted cyanation @yl ssnol 12 14 CHG 35
the.rs vig an umpo!ung stratéyyand tertiary or se;cqndary 13 1.4 DME trace
aimines via an oxidation/strecker reactforl In our preliminary
work, the treatment of dicarbonyl compounds and 14 14 DMSO N.R.

cyanatobenzene led to the formation of 3-hydroxy®ehimidate
directly',
Inspired by oxidative rearrangement of ortho-
hydroxylbenzoimine, we envisioned that nucleophitine in 3-
hydroxybut-2-enimidates are capable of coordinatingth
electron-deficient iodine of iodobenzene diacetatnd
nucleophilic attack of enol to nitrogen would reduligeneration
of (iso)oxazole. As expected, we fortunately got preduct
oxazoles from 3-hydroxybut-2-enimidates via an &xole

rearrangement. Herein, weould like to report synthesis of 2,4,5-

which contains the substructures of enol and imingor 1 h. EGDME

#Conditions:2a (0.5 mmol) and DIB (specified) in solvent (1 mlt) %0 °C
ethylene glycol dimethyl ether, BM= N,N-
dimethylformamide, DMSO = Dimethyl sulfoxide.

®|solated yields.

°N.R. = no reaction.
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Fig. 1. X-ray single crystal structure 8& 14 1la rt 1 02) 66 1/0
. . _ _ BTA
The influences of different oxidants, temperatutise and 15 1la r 1 03) 75 1/0

additives on the reaction were examined with thelt®sihown  acgnditions:2a (0.5 mmol), oxidantX, 1.4 eq.), CHGI(L mL), temperature
in Table 2. Close to reaction at 5G (Table 2, entry 1), the (specified), time (specified). BTA = benzotriazoflEMPO = 2,2,6,6-
reaction could occur at ambient temperature as wametl the tetramethyl-1-piperidinyloxy.
desired producsa was obtained in 31% yield (Table 2, entry 2). - Isolated yield. _
Temperature effect was significant to the reaction] as a result, dLhe molar ratio o8a and4a determined byH NMR spectroscopy.

. j . ot detected the ratio of two isomers.
lowering the temperature to -2@, the yield was improved to
67%, whereas isoxazoka became the major product (Table 2, With the optimized conditions in hand, the scope 3bf
entry 3). Further lowering the temperature to -3D, the  hydroxybut-2-enimidate was investigated with the itgssshown
reactivity dropped relatively (Table 2, entry 4).@gitely, when in Table 3. Various substituted substrates were etuiticluding
the temperature was elevated t6@0the yield decreased sharply, methyl, ethyl, methoxy, ethoxy, fluoro, isopropyhda phenyl
and complex byproducts were observed (Table 2, &)jtrithe  groups. We probed the effect of substitution onkibezene ring
effects of the reaction time were then examined @a result, and the results showed that electron-withdrawing éusrmore
increasing reaction time to 2 h resulted in a shgcrease in  benificial than electron-donating group to the tieac (Table 3,
35% yield of3a (Table 2, entry 6ss. entry 2); Shortening the entries 2-3). Howevem-methoxy substituted benzene ring was
reaction time to 0.5 h, 20 min and 10 min, theltgtelds were  not compatible with this reaction under standard dd@ns.
obtained of isomers3a and 4a in 40%, 54% and 61%, Comparable to the methoxy on ester, ethyloxy greap found
respectively (Table 2, entries 7-9). With the rmematitime  more active to the transformation in 60% yieldtie tibsence of
prolonged, the content 8f incresed significantly, and as a result,benzotriazol (Table 3, entry 4). Ethyloxy carboryld acetyl
only oxazole3a was NMR-detected after 1 hour. With an attemptgroups at 2-C were beneficial to the reaction (Tablentries 5-
to improve the yield of oxazolga, the different oxidants such as 6). The effect of substitution Rt a-position of hydroxyl groups
ABX (1b), IBX (1c) and HTIB (d) were examined, and all of were also studied under the standard conditionstla@desults
them were unsuccessful (Table 2, entries 10-12).fufther  revealed that ethyl and isopropyl substituted sabet give yield
improve the reactivity, several additives such a&MPO, in 54% and 60% in the absence of TBA, respectiV&gble 3,
benzoylperoxide, AIBN, benzotriazol (BTA) were attetpte entries 7 and 8). In particular, 3-hydroxybut-2reitiate
(Table 2, entries 13-15), and as a result benzofriwas most ~derivative with bulky phenyl groups also gave theieproduct
favorable to the reaction giving the oxaz8&in yield of 75%  3i in yield of 60% (Table 3, entry 9).
(for the detailed, see supporting information) (€ab, entry 15). Table 3. Substrate Scoge.

Accordingly, the optimal conditions were identified.41 COR?
equivalents of DIB reacted with 3-hydroxybut-2-erdate in gif N NH OH  DIB(1.4eq), CHCly R1©\ N/\&
chloroform in the presence of 0.3 equivalent of B&Aroom & 7 Re BTA 1t 1h N J’\o R®
temperature for an hour. 2 COR? 3
. . . i b
Table 2. Evaluation of oxidants, temperature and time on the gntry R R? R? 3 Yield
. 0,
reaction? (%)
/
©\ " 2" o (1,14eq) N - N/‘O *yo
_ xidant (1, 1.4 eq. @\ I/\g\ . //\%\
)meadditives,CHCb, T(C) *o S0oMe 1 H MeO Me @\ /’l \ 75
2a 3a 4a (0]
3a

AcO I,OAC H HOL I/OTS

IlOAc p
\ I /
SOy o .
0 2 -Et MeO  Me A@L Ni 41
0 p \
s
3b

1a: DIB 1b: ABX 1c: IBX 1d: HTIB
Entry Oxidant o) Time sAdd't'VE Yield® Ratio /
. c o
(1.4 equiv) M) equv) ()  (3ada) . o
1 la 50 1 none 35  1/0 E p-F MeO  Me @ PR 64
o
2 la rt 1 none 31 1/0 3
3 la -20 1 none 67 1/8
4 la -30 1 none 48 8
5 la 80 1 none trace ¢
6 la rt 2 none 35 1/0
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#Conditions:2 (0.5 mmol), BTA (0.15 mmol) and DIB (0.7 mmol) GHCl;
(1 mL) at room temperature for 1 h.

® |solated yield.

‘without BTA

To demonstrate the practicability of our methodarge-scale
experiment was conducted. Interestingly, methyl Shyle2-
phenoxyoxazole-4-carboxylata was obtained in yield of 68%
when treating 10 mmol o08-hydroxybut-2-enimidatea under
standard conditions (Scheme 2).

Scheme 2. Synthesis of oxazolga in a Iarge-scale

OH NH/@
);E\LO DIB (1.4 eq.), CHCl3 @\ /i

oo BTA(03eq)rt1h
1.584 g, 68% yield

2a
10 mmol

In order to gain a better understanding of the rapigm,
several control experiments were performed with thsults
shown in Fig. 2. The influence of reaction time @ tisomers

3a and 4a was determined by the ratio of peak area and the

chemical shift value of methyl group in NMR specffae ratio

of 4a and3a was 4.4:1 when the reaction proceeds for 5 minutes

(I, Fig. 2). The NMR sample stood for 15 days inkdand the
ratio of two structures remained the same basidéllyFig. 2).
Under the same circumstances, this tube continstatad under
visible light shinning for 54 days, and comparisdriwo methyl
peak area integrals found that the ratiodafand 3a decreased
significantly (lll, Fig. 2). With the reaction timextended to 10
minutes, we discovered the yields increased anddtie of 4a
and 3a was elevated to 10.2:1 (IV, Fig. 2). Continue tol@mng
the reaction time to 20 and 30 minutes, respegtitbe yield of
4a declined, the ratio oBa rose gradually, and only oxazdia

existed after 1 hour. (Fig. 2, V and VI). On the basi these
results, we came to a conclusion that 3-hydroxybetitnidates
was oxidized to form isoxazoldirstly, and then isoxazole
decomposed completely to generate oxazole pattially

Fig. 2. Control experiments

Based on our experimental results, a plausiblewsthwas
proposed to explain the oxidative rearrangementgs® of 3-
hydroxybut-2-enimidate towards synthesis of oxazsdeshown
in Fig. 3*%%The substrate would react with DIB to release an
acetic acid and produce intermedi#ewith the formation of
nitrogen-iodine bond. Followed by a nucleophilidaak of
hydroxyl, cyclization takes place and affords aoxé&zole 4.
There have two possible pathways from isoxazolexaxale: i)
with acetic acid generated continuously, isoxazslerotonated
to form intermediatd. Through as-bond shift, three-membered
ring intermediateC is formed, where a deprotonation gives rise
to the free structur®. ii) alternatively, under the conditions of
visible light shinning, the free radical intermedi& is generated
from homolytic cleavage of nitrogen-oxygen bond anddond
shift, which likewise reachs intermedidie With the lone pair
electron attack of nitrogen, three-membered rinigrgken and a
nitrile ylide F is formed. Followed by a nucleophilic attack of
enol anion to nitril ylide, the desired cyclic oxéz 3 is finally
assembled.

R3 COOR?
2
Aco\l o H\O)jCOOR CHCl, )NL/\g*RS
PH e NP R " Rig7 0
1a |l| 2 3
-HOAcl 1
R® o R
H. COOR? o)
O)j R! Q_Zg\g—COORZ
R o2=N
N7™0 S)
Ph/(l(aAc F
A
-HOAc ’
-IPh
O N .,Oﬁ R3
N/O hv R N 2
| )R - R o - - COOR
~0 2 1
4COOR2 COOR R'-0O D
E
‘ ’_H®
B0 N@?
R, Ly COOR?
COOR?
B c

Fig. 3. Proposed reaction mechanism.



Conclusion

In conclusion,
rearrangement strategy to synthesize 2, 4, 5-stguked oxazole
by the use of hypervalent iodine reagent. A plaesibéchanism
has been accordingly proposed to interpret the rebde
reactivity.

Experimental section

4.1. General methods

'H- and™C-NMR spectra were recorded in CQRGblution on
500 MHz spectrometer at 2025 'H NMR spectra were
reported in parts per million using tetramethylsdaTMS ¢ =
0.00 ppm) as an internal standard. The dataHofNMR are
reported as follows: chemical shift, multiplicity €ssinglet, d =
doublet, t = triplet, g = quartet, quin = quintet, = multiplet),
coupling constantsJ( Hz), and integration**C NMR spectra
were reported in parts per million using solvent CDGI= 77.2
ppm) as an internal standard. The data®6fNMR are reported
as follows: chemical shift, multiplicity (s = singled = doublet, t
= triplet, g = quartet, quin = quintet, m = multigleand coupling

constantsJ, Hz). Reactions were monitored by TLC and column

chromatography was performed using silica gel. Adl tbagents
used were of analytical grade, purchased from cowialer
suppliers and used without further purification wsl®therwise
specified.

4.2. General procedure for synthesis of 3-hydroxybut-2-
enimidate (2a-i)."®

we have developed a direct oxidative

5
3H); °C NMR (125 MHz, CDGC): 5 = 162.8, 158.1, 152.2,
151.2,142.1, 129.3, 126.4, 119.4, 52.1, 28.4,, 128).

4.2.4. Ethyl 2-(4-fluorophenoxy)-5-methyl oxazole-4-carboxylate
(3c). Prepared from methyl-2-((4-fluorophenoxy)(imino)
methyl)3-hydroxybut-2-enoate; isolated as colorlesdid (38
mg, 30% yield)."H NMR (500 MHz, CDC)): § = 7.34-7.31 (m,
2H), 7.10-7.07 (m, 2H), 3.86 (s, 3H), 2.59 (s, 3R NMR (125
MHz, CDCL): 6 = 162.6, 161.3, 159.4, 152.3, 149.0, 126.4, 121.2
(d,J=8.8Hz), 116.6 (d) = 23.8Hz), 52.1, 12.0.

4.2.5. Ethyl-2-(4-fluorophenoxy)-5-methyl oxazol e-4-carboxyl ate
(3d). Prepared from ethyl-2-((4-fluorophenoxy)(imino)img)-3-
hydroxybut-2-enoate; isolated as colorless solid (83, 60%
yield). '"H NMR (500 MHz, CDC)): & = 7.34-7.32 (m, 2H), 7.10-
7.06 (m, 2H), 4.34 (q] = 7.0 Hz, 2H), 2.58 (s, 3H), 1.36 Jt= 7
Hz, 3H); *°C NMR (125 MHz, CDGJ)): § = 162.3, 161.3, 159.3,
152.1, 149.0, 126.8, 121.2 @~ 8.8 Hz), 116.6 (d] = 23.8 Hz),
61.2,14.5,12.1.

4.2.6. Ethyl-5-methyl-2-phenoxyoxazole-4-carboxylate  (3e).
Prepared from ethyl-3-hydroxy-2-(imino(phenoxy)mg}hut-2-
enoate; isolated as liquid (47 mg, 38% yielth. NMR (500
MHz, CDCk): & = 7.41-7.38 (m, 2H), 7.34-7.32 (m, 2H), 7.25-
7.21 (m, 1H), 4.34 (¢ = 7.5 Hz, 2H), 2.58 (s, 3H); 1.36 &~
7.5Hz, 3H);®*C NMR (125 MHz, CDCJ)): & = 162.3, 157.6,
153.3, 152.0, 130.4, 120.0, 127.1, 126.0, 119.8,561.1, 14.5,
12.1.

4.2.7 1-(5-methyl-2-phenoxyoxazol-4-yl)ethanone (3f). Prepared
from phenyl-2-acetyl-3-hydroxybut-2-enimidate; &si@d as solid
(59 mg, 54% yield):H NMR (500 MHz, CDCJ): § = 7.42 (tJ =

Compound2a-i were synthesized according to the reported7.5 Hz, 2H), 7.37 (d) = 7.5 Hz, 2H), 7.27-7.24 (m, 1H), 2.58 (s,

method: a mixture of ethyl acetoacetate (6 mmdignyl cyanate
(5 mmol) in diethyl ether (10 mL) at room temperatdior 40
hours. After completion of the reaction monitored T.C, the
volatile components were removed using a vacuumryota
evaporator. Purification by column chromatographysdica gel
produced 3-hydroxybut-2-enimidat2s-i.

4.3. General procedure for synthesis of oxazole derivatives
(3a-i).

Compound3a-i was synthesized by adding DIB (0.7 mmol) to
3-hydroxybut-2-enimidate2( 0.5 mmol) in 1 mL of CHGlat
room temperature for 1 hour. After completion of tleaction,
the reaction mixture was monitored by TLC, and thieent was
removed using a vacuum rotary evaporator. Purifioatoy
column chromatography on silica gel provided oxeg8l

4.2.1. Methyl-5-methyl-3-phenoxyisoxazole-4-carboxylate (4a).
Prepared from methyl-3-hydroxy-2-(imino(phenoxy)mgtbut-
2-enoate; isolated as white soltéh NMR (500 MHz, CDCJ): &

= 7.48-7.44 (m, 4H), 7.33 (8, = 6.5 Hz, 1H), 3.82 (s, 3H), 2.43
(s, 3H);°C NMR (125 MHz, CDGJ)): 5 = 199.8, 167.2, 156.8,
153.6, 130.4, 127.1, 118.5, 53.3, 51.4, 28.5.

4.2.2. Methyl-5-methyl-2-phenoxyoxazol e-4-carboxylate  (3a).
Prepared from methyl-3-hydroxy-2-(imino(phenoxy)mgtbut-
2-enoate; isolated as colorless solid (36 mg, 3y 'H NMR
(500MHz, CDC}): 8 =7.41-7.38 (m, 2H), 7.34-7.33 (m, 2H),
7.25-7.22 (m, 1H), 3.86 (s, 3H), 2.59 (s, 3fC NMR (125
MHz, CDCk): 8 = 162.7, 157.7, 153.2, 152.2, 130.0, 126.5,
126.0, 119.5, 52.1, 12.0.

4.2.3. Methyl-2-(4-ethyl phenoxy)-5-methyl oxazol e-4-carboxyl ate
(3b). Prepared from methyl-2-((4-ethylphenoxy)(imino)mgth
3-hydroxybut-2-enoate; isolated as colorless s@idmg, 36%
yield). '"H NMR (500 MHz, CDC)): § = 7.24-7.19 (m, 4H), 3.85
(s, 3H), 2.64 (gJ = 8 Hz, 2H), 2.58 (s, 3H), 1.23 = 7.5 Hz,

3H), 2.44 (s, 3H);®C NMR (125 MHz, CDG)): & = 195.0,
156.8, 153.3, 150.1, 133.7, 130.0, 125.9, 119.3,,22.2.

428  Methyl-5-ethyl-2-phenoxyoxazole-4-carboxylate  (3g).
Prepared from methyl-3-hydroxy-2 (imino(phenoxy)mdipent-
2-enoate; isolated as liquid (67 mg, 54% vyielt). NMR (500
MHz, CDCk): & = 7.42-7.38 (m, 2H), 7.35-7.33 (m, 2H), 7.25-
7.22 (m, 1H), 3.86 (s, 3H), 3.03 (@= 7.5 Hz, 2H), 1.29 (1) =
7.5 Hz, 3H);®*C NMR (125 MHz, CDG): 6 = 162.7,157.8,
157.2, 153.3, 130.0, 126.0, 125.5, 119.5, 52.15,12.3.

4.2.9. Methyl-5-isopropyl-2-phenoxyoxazol e-4-carboxylate (3h).
Prepared from methyl-3-hydroxy-2-(imino(phenoxy)mg}-4-
methylpent-2-enoate; isolated as solid (78 mg, 608td). 'H
NMR (500 MHz, CDC)): & = 7.40 (t,J = 8.5 Hz, 2H), 7.35 (d]

= 7.5 Hz, 2H), 7.24 () = 7.0 Hz, 1H), 3.86 (s, 3H), 3.79-3.73 (m,
1H), 1.31 (d,J = 7.0 Hz, 6H);*C NMR (125 MHz, CDC)): 6 =
162.7, 160.4, 157.7, 153.2, 130.0, 126.0, 124.9,4152.1, 26.1,
20.8.

4.2.10. (2-phenoxy-5-phenyloxazol-4-yl)(phenyl)methanone (3i).
Prepared from phenyl-2-benzoyl-3-hydroxy-3-
phenylacrylimidate; isolated as colorless solid (©8, 54%
yield). '"H NMR (500 MHz, CDC)): & = 8.09-8.07 (m, 2H), 7.94-
7.93 (m, 2H), 7.55-7.52 (m, 1H), 7.46-7.39 (m, 9HR8?7.24
(m, 1H);®*C NMR (125 MHz, CDG)): & = 188.4, 157.4, 153.4,
150.7, 137.4, 133.2, 132.9, 130.5, 130.2, 130.8.71,2128.3,
127.7,127.1, 126.1, 119.3.
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