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Aerobic Construction of 2-Acyl Benzoxazole by Tandem C—H
Oxygenation and Oxazole Ring Formation

Tu, Zhi Zhao, Baoli Wan, Jieping Wang, Chaoli* Liu, Yunyun™
(College of Chemistry and Chemical Engineering, Jiangxi Normal University, Nanchang 330022)

Abstract The synthesis of useful 2-acyl benzoxazoles has been realized via the tandem methylene C—H oxygenation and
oxazole annulation of N-(o-hydroxyphenyl)phenylacetamides via copper catalysis in one-pot fashion. Besides featuring the
incomparable step-economy resulting from the multi-step transformation, the tunable synthesis of diverse 2-methylene func-
tionalized benzoxazoles using identical starting materials as well as the expanded synthesis of corresponding benzothiazoles is

also attractive advantage of the work.
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1 Introduction

As fundamental heterocyclic moiety, benzoxazole has
been observed as the core structure in a vast number of
functional organic molecules, including medicines, agro-
chemicals, materials as well as biologically relevant can-
didates.!! Particularly, as typical functionalized benzoxa-
zoles, the 2-acyl benzoxazoles have been identified to
possess enriched and special biological profiles, such as the
inhibitory activity against fatty acid amide hydrolase,?
sn-1-diacylglycerol lipase o, human cysteine proteases,¥]
channel-activating protease prostasin,’] as well as an-
ti-bacteria activity.l®! In addition, the carbonyl fragment in
C2-site of the 2-acyl benzoxazoles endows them with addi-
tional application in the synthesis of diverse benzoxazole
derivatives with various substructures.”! Accordingly, the
synthesis of 2-acyl benzoxazoles has attracted significant
attention, and a plethora of different tactics have been
consequently developed targeting on the synthesis of
2-acyl benzoxazoles.®! Specifically, the C2-coupling car-

bonylation of benzoxazoles,”! the 2-acylation reactions of
benzoxazoles with different acylating reagents,!'” the
benzoxazole annulation of proper substrates containing the
prior installed acyl structure,'!l the oxygenation of the
2-methylene/methyl benzoxazoles,!'”! the tandem benzox-
azole annulation and unsaturated carbon-carbon bond ox-
ygenation,3! and the coupling reactions using 2-metalated
or trichloro-functionalized benzoxazoles!'¥ constitute the
major methods towards the synthesis of 2-acyl benzoxa-
zoles.

By surveying these presently known works on 2-acyl
benzoxazole synthesis, it can be found that one or more of
the operations, including the use of prior prepared benzox-
azole as substrate, the reliance on prior installed acyl
structure and/or the transformation of an active functional
groups for the acyl C=0 generation, are yet the mandatory
conditions. The additional works required in preparing such
functionalized starting materials have thus undermined the
step economy and the efficient application of these meth-
ods. In this context, developing practical approaches fea-
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turing simple and readily available starting materials by
means of tandem transformations of hetero ring annulation
and the acyl generation is urgently desired.

With the inspiration of our investigation on the simple
o-aminophenol participated organic reactions and related
works from other groups,[”! it is envisaged that devising a
method for the straightforward synthesis via one-pot C—H
oxygenation and benzoxazole annulation is possible by
using easily available N-(o-hydroxyphenyl)phenylace-
tamides as substrates. Herein, we report a new method to-
ward the synthesis of 2-acyl benzoxazoles via step efficient
one-pot C—H bond oxygenation!'® and heterocycle for-
mation under aerobic atmosphere.['! In addition, the tuna-
ble synthesis of various 2-methylene functionalized ben-
zoxazoles has also been realized by simply modifying the
operation to metal-free reaction conditions.

2 Results and discussion

To start the research work, the phenylacetamide 1a was
selected for the transformation under different reaction
conditions. Then a series of different solvents were inde-
pendently employed as the reaction medium, and the 2-acyl
benzoxazoles 2a and 3a were both observed in the entry
using AcOH (Entry 1, Table 1). Other solvents such as
dimethyl sulfoxide (DMSO), N,N-dimethylformamide
(DMF), EtOH or toluene were not practical for such reac-
tions (Entries 2~5, Table 1). Delightfully, evidently im-
proved yield of product 2a was observed when CuSO; was
used in the reaction (Entry 6, Table 1). Encouraged by the
catalytic activity of copper reagent, an array of different
copper salts, including Cu(OAc),, Cul and CuBr were then
screened, respectively. From these results, CuBr was iden-
tified as the ideal copper species for the selective formation
of 2a (Entries 7~9, Table 1). The subsequent examination
on the effect of the CuBr loading led to the observation that
30 mol% CuBr was proper for the synthesis of 2-acyl ben-
zoxazole (Entries 10~12). On the other hand, varying the
reaction temperature was not helpful for the synthesis of 2a
(Entries 13~14, Table 1). Following the selective condi-
tions for 2a formation, we then made efforts in finding
conditions for the synthesis of 2-methylene benzoxazole
(3a). Interestingly, simply employing non-metal acid
p-toluenesulfonic acid (p-TSA) as catalyst enabled the se-
lective synthesis of 3a with excellent yield at the loading of
40 mol% (Entries 15~18, Table 1). Finally, conducting the
reaction under nitrogen atmosphere with the catalysis of
CuBr gave product 2a with only 11% yield possibly re-
sulting from the small amount of oxygen resolved in the
solvent, and 3a was simultaneous given as the major prod-
uct (Entry 19, Table 1). This result suggested that air was
the most possible oxygen source in the newly generated acyl
group in 2a. The reaction under oxygen was also examined,
but no improved yield of 2a was provided (Entry 20, Table
1).

To verify the application scope of the catalytic transfor-
mations, the reactions targeting on the synthesis of 2-acyl
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Table 1 Optimization on the conditions for 2-acyl benzoxazole
synthesis?

o - N Ph N Ph
conditions @[ \: ( . \
N o o o
OH Ph 2a
1a

3a

Entry Catalyst Solvent  Yield/% of 2a Yield/% of 3a

1 — AcOH 27 49
2 — DMSO 0 Trace
3 — DMF 0 Trace
4 — EtOH 0 15
5 — Toluene 0 0
6 CuSOq4 AcOH 45 37
7 Cu(OAc):  AcOH 74 11
8 Cul AcOH 77 Trace
9 CuBr AcOH 80 Trace
10¢ CuBr AcOH 69 18
114 CuBr AcOH 78 Trace
12¢ CuBr AcOH 78 Trace
134/ CuBr AcOH 56 17
14%¢  CuBr AcOH 75 Trace
15 p-TSA AcOH Trace 74
16" p-TSA AcOH Trace 76
17 p-TSA AcOH Trace 80
18/ p-TSA AcOH Trace 79
19%k CuBr AcOH 11 59
20% CuBr AcOH 77 Trace

4 General conditions: 1a (0.2 mmol), catalyst (0.2 mmol), solvent (2 mL),
stirred at 120 “C for 12 h in sealed tube. ?Isolated yield. ¢ CuBr (0.04 mmol).
4 CuBr (0.06 mmol). ¢ CuBr (0.08 mmol). /Reaction at 100 ‘C. ¢ Reaction at
140 °C. " p-TSA (0.06 mmol).  p-TSA (0.08 mmol). / p-TSA (0.09 mmol).
kReaction under N,. ! Reaction under O,.

benzoxazoles 2 were conducted by using substrates 1 con-
taining various substituents in different sites. When Ar was
fixed as phenyl group, a series of different functional groups
such as methyl, F, Cl and Br, different positions of o-amino-
phenol fragment could be tolerated to afford the titled
products (2a~2g, Table 2). The present data indicated that
the electron withdrawing halogen substitution in o-amino-
phenol backbone led to the synthesis of corresponding
product with slightly lower yields (2e~2g, Table 2). On the
other hand, more diverse products were synthesized by
varying the functional group in the phenyl ring of the phe-
nylacetamide section. It was interesting that the electron
withdrawing group (EWG) in phenyl ring enabled the
product formation with better yields than those ones con-
taining electron donating group (EWG) in this substructure
(2h~2i, 2k~21, 2n~2o0 vs 2j, 2m and 2p, Table 2). No-
tably, as examples of heteroaryl-based acetamides, the
2-(thiophen-2-yl)acetamide derived substrates were also
successfully transformed into corresponding thiophen-2-yl
functionalized 2-acyl benzoxazoles with moderate yields
(2a~2s, Table 2).

Based on the previously acquired data on the selective
formation of 2-methylene functionalized benzoxazole via
the catalysis of p-TSA, the scope on the synthesis of such
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Table 2 Scope on the selective synthesis of 2-acyl benzoxa-

zoles®?
RS O Ar

~EL0

Q JX 5

2

CuBr (30 mol%)
AcOH, 120 °C air

@c@@»@ﬁ@

2a, 78% (61%°) 2b, 53% 2c, 66%

ﬁz@@z@@z@

2d, 62% 2e, 40% 2f, 53%
0,
29, 56% 2h, 83% 2i, 84%
OCH3 F
o
Cox -
N o
2j, 45% 2k, 51%
o OCH3
o) o)
/) \ V/, \
N © N o
21, 61% 2m, 54%
F Cl
o) o}
<O
cl N (0] cl N e}
2n, 61% 20, 63%
OCHj3
S X
o)
/ \
N ©
2p, 37% 2q, 51%
X
s S
Iy~ Jo.
27\ 7\
N 0 cl N ¢}
2r, 49% 2s, 47%

4 General conditions: 1 (0.2 mmol), CuBr (0.06 mmol) in AcOH (2 mL), stirred
at 120 ‘C for 12 h. ?Isolated yield. ¢ Yield from 2 mmol scale reaction under
open air.

benzoxazoles was also investigated by employing starting
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materials 1 containing diverse substructures. Delightfully,
satisfactory results on the synthesis of 2-methylene ben-
zoxazoles 3 were obtained from this section. First, the aryl
acetamides substrates bearing enriched structural diversity
in both the phenyl ring of the benzoxazole skeleton (3a~
3g, Table 3), the C2-methylene site (3h~3j, Table 3) as
well as productions containing functionalized groups in
both phenyls (3k~3p, Table 3) could be accessed with
moderate to excellent yields. In addition, the 2-(thiophen-
2-ylmethyl)benzoxazoles could also be practically synthe-
sized via corresponding heteroaryl-based substrates. More
notably, this selective synthesis was found to tolerate the
synthesis of 3-alkyl functionalized 2-methylene benzoxa-
zoles using corresponding alkyl amides as substrates (3q~
3r, Table 3).

Interestingly, when the acrylamide 4 was used as sub-
strate in AcOH, the product 6a functionalized with an ester
structure in the C2-side chain of the benzoxazole was pro-
vided wherein an oxa-Michael addition of the acetic acid to
the C=C double bond was involved. Later, such unprece-
dented benzoxazole derivatives 6 were synthesized by em-
ploying different linear carboxylic acids via this interesting
tandem protocol (Scheme 1). However, analogous reaction
was not observed when benzoic acid was used to react with
4 in DMSO at 120 C.

o)

)J\/ 120°C, 2 h O, o
+ RCOQH _— )
N
6

R=Me, 6a,31% R=Et 6b,27% R=Pr, 6¢c, 26%

Scheme 1 Selective synthesis of ester-functionalized 2-meth-
ylene benzoxazoles

Encouraged by the results in the selective synthesis of
products 2 and 3, the reactions of N-(2-mercaptophenyl)-
2-phenylacetamide (7) were then carried out under the re-
action conditions employed in Tables 2 and 3, respectively.
To our delight, the 2-acyl benzothiazole 8 and 2-benzyl
benzothiazole 9 were both smoothly afforded (Scheme 2),
indicating the expanded scope of the present methods in the
synthesis of corresponding benzothiazole derivatives.

ety

CuBr (30 mol%)
—>

AcOH, 120 °C, air
o) 8, 42%
©\NJ\/Ph —
sH M
7 p-TSA (30 mol%) s ph
AcOH, 120 °C @E’\?—/
9, 49%

Scheme 2 Expanded synthesis of 2-acyl and 2-methylene ben-
zothiazole

Subsequently, for the sake of probing the possible reac-
tion mechanism of providing 2-acyl benzoxazoles, a series
of control experiments were carried out. First, subjecting
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Table 3 Scope on the selective synthesis of 2-methylene ben-
zoxazoles®?

-TSA, 30 mol% S \Se) R
J\/ PR T, R-— —/
T ACOH, 120°C A ~N

3
053 D B
N N N
3a, 80% 3b, 71% 3c, 67%
: L P
jor /
N F N
3d, 63% 3e, 53%
e e
Jou |
cl N Br N
3f, 63% 39, 58%
OCH,
3h, 78% 3|, 86% 3j,57%
F cl
\©: b Y,
N N
3k, 59% 31, 68%
3m, 62% 3n, 70%
0 o)
/ IO
Cl N cl N
3p, 42% 30, 69%
s s
o) = o) =
Cr3 /
N N
39, 62% 3r, 52%
(@) R
g
o )= @E r—
r "
/
cl N 3t, R' = Et, 72%
3s, 49% 3u, R = -Pr, 68%

4 General conditions: 1 (0.2 mmol), CuBr (0.06 mmol) in AcOH (2 mL), stirred

at 120 ‘C for 12 h. *Isolated yield.

methylene benzoxazole 3a to the standard conditions of
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CuBr catalysis provided 2-benzoyl benzoxazole (2a) with
excellent yield (Eq. 1), supporting that the C—H oxygen-
ation might possibly take place after the benzoxazole ring
formation. In addition, employing 2,2,6,6-tetramethylpipe-
ridinooxy (TEMPO) under the standard conditions for the
synthesis of 2a and 3a was also performed, respectively.
While the synthesis of 2a was clearly suppressed (Eq. 2), no
evident inhibition of TEMPO to the formation of 3a was
observed (Eq. 3). The results indicated that single electron
transfer (SET) process might be involved in the synthesis of
products 2, and not during the formation of products 3.

@E >_Q CuBr (30 mol%) @E >_§;>

AcOH, 120 °C
2a, 89 %

TEMPO (3 equiv.)

)J\/© CuBr 30 mol%)
AcOH, 120 °C
2a, 27 %
TEMPO (3 equiv.)
J\/© p-TSA (40 mol%) "
AcOH, 120 °C @E

3a, 67%

According to the results given by the control experiment
in Egs. 1~3 and Table 1 (Entry 19). The possible mecha-
nism for the reactions providing benzoxazoles 2 and 3 is
proposed (Scheme 3). Initially, in the presence of proton or
Lewis acid, the carbonyl group in the amide substrate is
activated to enable the intramolecular addition of the hy-

H+
QFom — M
Ph Ph
H H* A
Cu(l) Cu(l
SET
0, 0,
@EN\>—/Ph % @ENHPh
o . o —0
H
3a
Cu(lly  Cu(l)

e +
H @EN Ph @[N Ph
; R S 7< S _<
>
IHooH ) o o
AN H,0
c 2a

Scheme 3 Possible reaction mechanisms for 2-methylene and
2-acyl benzoxazole formation
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droxyl, which provides intermediate A. The simple dehy-
dration from A leads to the production of product 3a. The
generation of water in this step may bring slight negative
effect to the subsequent production of 2-acylbenzoxazole.
Subsequently, in the presence of Cu(l) catalyst, the single
electron transfer (SET) from Cu(I) to oxygen affords oxy-
gen radical anion and Cu(I). The oxygen free radical can
couple the methylene C—H bond in 3a to give anion in-
termediate B and the hydrogen free radical. The reaction
between the hydrogen free radical and Cu(Il) provides
proton and regenerates Cu(I) catalyst. The incorporation of
B with the proton then gives intermediate C. The elimina-
tion of water initiated by the O—O bond cleavage in C
yields the 2-benzoyl benzoxazole 2a.

3 Conclusions

In conclusion, by employing simple and readily available
N-(o-hydroxyphenyl) phenylacetamides as starting materi-
als, the synthesis of 2-acyl benzoxazoles via Cu(I)-cataly-
zed tandem benzoxazole annulation and C(sp*)—H oxy-
genation has been accomplished for the first time. In addi-
tion, simply modifying the reaction conditions to non-metal
operation or using acrylamide-based substrates enables the
selective synthesis of 2-methylene and 2-ester elaborated
alkyl benzoxazoles, respectively. Besides the selective
reaction pathways, the present method for the synthesis
2-acyl benzoxazole synthesis is of special advantages in
using air as oxygen atom source, low cost copper catalyst as
well as the efficient transformation on the stable C(sp*)—H
bonds, which make the synthetic approach attractive for the
preparation of these useful heterocyclic scaffolds with en-
vironmentally benign operations.

4 Experimental section

4.1 General information

All reactions were performed under air atmosphere in
sealed tube. Amides 1, 4 and 7 were prepared following
literature procedures.['® All other chemicals and solvents
used in the experiments were obtained from commercial
sources and used directly without further treatment. 'H
NMR and *C NMR were recorded in 400 MHz apparatus.
The frequency for 'H NMR and '3C NMR test were 400 and
100 MHz, respectively. The chemical shifts were reported
using TMS as internal standard. HRMS results were ac-
quired under ESI model in a spectrometer equipped with
TOF analyzer. Melting points were rested in the X-4A ap-
paratus without prior temperature correction.

4.2 General procedure for the synthesis of 2-acyl
benzoxazoles 2 and 2-benzoyl benzothiazole 8

In a 25 mL reaction tube equipped with stirring bar were
charged with amide 1 or 7 (0.2 mmol), CuBr (0.06 mmol)
and AcOH (2 mL). The tube was then sealed with Teflon
cap and subjected to oil bath heating at 120 “C and stirring
for 12 h. The vessel was then allowed to cool down to room
temperature, and 10 mL of water was added. The hetero-
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geneous mixture was extracted with ethyl acetate (10
mL X3). The combined organic phase was dried over
Na,SOs. After filtration, the acquired solution was collected
and the solvent was removed at reduced pressure. The res-
idue was subjected to silica gel column chromatography to
give pure products by using mixed petroleum ether and
ethyl acetate (V' © =100 : 1) as eluent.

4.3 Procedure for the synthesis of 2a at 2 mmol
scale reaction

In a 50 mL reaction tube equipped with stirring bar were
charged with amide 1 (2 mmol), CuBr (0.6 mmol) and
AcOH (10 mL). The tube was then sealed with Teflon cap
and subjected to oil bath heating at 120 ‘C and stirring for
12 h. The vessel was then allowed to cool down to room
temperature, and 30 mL water was added. The heteroge-
neous mixture was extracted with ethyl acetate (30 mL X 3).
The combined organic phase was dried over Na,SOs. After
filtration, the acquired solution was collected and the sol-
vent was removed at reduced pressure. The residue was
subjected to silica gel column chromatography to give pure
products by using mixed petroleum ether and ethyl acetate
(V2 V=100 : 1) as eluent.

Benzo[d]oxazol-2-yl(phenyl)methanone  (2a): Yield
78%, 35 mg. Yellow solid, m.p. 59~60 C (lit.'¥] 60~
61 C); '"H NMR (400 MHz, CDCI;) é: 8.55 (d, J=7.6 Hz,
2H), 7.94 (d, J/=7.8 Hz, 1H), 7.73~7.65 (m, 2H), 7.55 (q,
J=7.6 Hz, 3H), 7.46 (t, J/=7.4 Hz, 1H); '3C NMR (100
MHz, CDCls) 6: 180.5, 157.1, 150.4, 140.8, 135.0, 134.3,
131.0, 128.6, 128.4, 125.7,122.4, 111.9.

(7-Methylbenzo[d]oxazol-2-yl)(phenyl)methanone
(2b): Yield 53%, 25 mg. Yellow solid, m.p. 82~83 C
(1it.l'""" 86~88 °C); 'H NMR (400 MHz, CDCl3) J: 8.6~
8.56 (m, 2H), 7.68 (t, J=7.4 Hz, 1H), 7.56 (t, J=7.6 Hz,
2H), 7.50 (d, J=8.2 Hz, 1H), 7.41 (t, J=7.8 Hz, 1H), 7.24
(d, J=7.4Hz 1H), 2.71 (s, 3H); *C NMR (100 MHz,
CDCl3) o0: 180.5, 156.5, 150.3, 140.3, 135.1, 134.2, 133.2,
131.1, 128.6, 128.2, 125.9, 109.0, 16.5.

(6-Methylbenzo[d]oxazol-2-yl)(phenyl)methanone
(2¢):'%1 Yield 66%, 31 mg. Yellow solid, m.p. 76~77 C;
'"H NMR (400 MHz, CDCls) J: 8.54 (m, 2H), 7.81~7.78
(m, 1H), 7.69~7.65 (m, 1H), 7.55 (t, J/=7.8 Hz, 2H), 7.48
(s, 1H), 7.29 (d, J=1.4 Hz, 1H), 2.54 (s, 3H); '3C NMR
(100 MHz, CDCl3) 4: 180.5, 156.9, 150.8, 139.5, 138.7,
135.2,134.1, 131.0, 128.6, 127.4, 121.7, 111.7, 22.1.

(5-Methylbenzo[d]oxazol-2-yl)(phenyl)methanone
(2d): Yield 62%, 29 mg. Yellow solid, m.p. 91~92 C
(1it.l'""191~93 °C); 'H NMR (400 MHz, CDCl5) é: 8.53 (d,
J=17.2 Hz, 2H), 7.72~7.65 (m, 2H), 7.56 (t, J/=7.8 Hz,
3H), 7.35 (d, J=8.4 Hz, 1H), 2.51 (s, 3H); *C NMR (100
MHz, CDCls) 6: 180.6, 157.3, 148.7, 141.0, 135.8, 135.1,
134.2,131.0, 129.9, 128.6, 121.9, 111.2, 21.5.

(5-Fluorobenzo[d]oxazol-2-yl)(phenyl)methanone
(2e): Yield 40%, 19 mg. Yellow solid, m.p. 86~88 C
(1it.l'"*1 88~90 C); 'H NMR (400 MHz, CDCl5) J: 8.54 (d,
J=17.4 Hz, 2H), 7.73~7.65 (m, 2H), 7.64~7.55 (m, 3H),
7.30 (m, 1H); 3C NMR (100 MHz, CDCI3) J: 180.2, 160.6
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(d, 'Jcr=242Hz), 158.6, 146.8, 141.4, 134.8, 134.5, 131.0,
128.7, 116.7 (d, 2Jcp=27Hz), 112.4 (d, *Jcr=10Hz), 108.2
(d, 2Jc]::25HZ).
(5-Chlorobenzo[d]oxazol-2-yl)(phenyl)methanone
(2f): Yield 53%, 27 mg. Yellow solid, m.p. 99~100 C
(1it.l'"""1 98 ~100 °C); 'H NMR (400 MHz, CDCl5) 6: 8.56~
8.48 (m, 2H), 7.94~7.88 (m, 1H), 7.69 (t, J=7.8 Hz, 1H),
7.63 (d, J=8.8 Hz, 1H), 7.57 (t, J=7.6 Hz, 2H), 7.51 (m,
1H); 3C NMR (100 MHz, CDCls) J: 180.1, 158.1, 148.9,
141.7, 134.7, 134.5, 131.3, 131.0, 128.9, 128.7, 122.1,
112.7.
(5-Bromobenzo[d]oxazol-2-yl)(phenyl)methanone
(2g): Yield 56%, 34 mg. Yellow solid, m.p. 110~111 C
(1it.1""" 112~114 C); '"H NMR (400 MHz, CDCls) 6:
8.57~8.50 (m, 2H), 8.09 (d, J=1.6 Hz, 1H), 7.73~7.65
(m, 2H), 7.62~7.56 (m, 3H); *C NMR (100 MHz, CDCI;)
o: 180.1, 157.9, 149.4, 142.2, 134.7, 134.5, 131.5, 131.0,
128.7,125.2,118.5, 113.1.
Benzo[d]oxazol-2-yl(4-fluorophenyl)methanone
(2h):1'*1 Yield 83%, 40 mg. Yellow liquid. '"H NMR (400
MHz, CDCl3) ¢: 8.66 (m, 2H), 7.93 (d, J=8.4 Hz, 1H), 7.70
(d, J=8.2 Hz, 1H), 7.55 (t, J=7.8 Hz, 1H), 7.47 (t, J=17.6
Hz, 1H), 7.23 (t, J=8.6 Hz, 2H); *C NMR (100 MHz,
CDCl;) 6: 178.7, 166.6 (d, 'Jor=256Hz), 156.9, 150.4,
140.7, 133.9 (d, 3Jcr=10Hz), 131.4 (d, *Jcr=3Hz), 128.5,
125.8,122.4,115.9 (d, 2Jcp=22Hz), 111.9.
Benzo[d]oxazol-2-yl(4-chlorophenyl)methanone
(2i): Yield 84%, 43 mg. White solid, m.p. 97~98 C
(1it.l""*1100~101 ‘C); '"H NMR (400 MHz, CDCl;) &: 8.55
(d, J/=28.6 Hz, 2H), 7.93 (d, J=8.0 Hz, 1H), 7.70 (d, J=
8.2 Hz, 1H), 7.55 (m, 3H), 7.47 (t, J=7.4 Hz, 1H); 13C
NMR (100 MHz, CDCls) d: 179.0, 156.8, 150.4, 141.0,
140.7, 133.3, 132.4, 129.0, 128.6, 125.8, 122.4, 111.9.
Benzo[d]oxazol-2-yl(4-methoxyphenyl)methanone
(2j): Yield 45%, 23 mg. Yellow solid, m.p. 92~93 C
(1it.l'"*1 89~90 C); 'H NMR (400 MHz, CDCI;) J: 8.40 (d,
J=9.0 Hz, 2H), 7.81 (m, 1H), 7.50~7.45 (m, 1H), 7.39~
7.35 (m, 1H), 7.31 (d, J=8.2 Hz, 1H), 7.26 (s, 1H), 7.00 (d,
J=9.0 Hz, 2H), 3.89 (s, 3H); 1*C NMR (100 MHz, CDCls)
0: 162.4, 152.5, 149.9, 146.3, 131.8, 131.4, 130.4, 129.1,
126.8, 125.5,116.1, 113.8, 55.4.
(4-Fluorophenyl)(6-methylbenzo[d]oxazol-2-yl)metha-
none (2Kk): Yield 51%, 26 mg. Yellow solid, m.p. 138~
139 °C; 'H NMR (400 MHz, CDCl;) J: 8.68~8.63 (m, 2H),
7.79 (d, J=8.2 Hz, 1H), 7.49 (s, 1H), 7.29 (d, J=28.2 Hz,
1H), 7.23 (t, J=8.6 Hz, 2H), 2.55 (s, 3H); '3*C NMR (100
MHz, CDCl3) ¢: 178.7, 166.5 (d, 'Jcr =256Hz), 156.7,
150.8, 139.7, 138.6, 133.9 (d, *Jcr=9Hz), 131.5 (d, ‘Jcr=
3Hz), 127.4, 121.7, 115.8 (d, 2Jcr=22Hz), 111.7, 22.1.
ESI-HRMS caled for CisH FNO, [M+H]" 256.0768,
found 256.0777.
(4-Chlorophenyl)(6-methylbenzo[d]oxazol-2-yl)metha-
none (21). Yield 61%, 33 mg. Yellow solid, m.p. 118~
119 °C;'H NMR (400 MHz, CDCl3) ¢: 8.53 (d, J=8.4 Hz,
2H), 7.78 (d, J/=8.2 Hz, 1H), 7.52 (d, J=8.4 Hz, 2H), 7.47
(s, 1H), 7.28 (d, J=8.4 Hz, 1H), 2.54 (s, 3H); '3C NMR
(100 MHz, CDCI3) d: 179.0, 156.6, 150.8, 140.9, 139.8,
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138.6, 133.4, 132.4, 128.9, 127.5, 121.7, 111.7, 22.1; ESI-
HRMS Calcd for C;sH;;CINO, [M~+H]" 272.0473, found
272.0486.
(4-Methoxyphenyl)(6-methylbenzo[d]oxazol-2-yl)me-
thanone (2m): Yield 54%, 29 mg. Yellow solid, m.p. 134~
135 °C;'"H NMR (400 MHz, CDCl;) d: 8.60 (d, J=9.0 Hz,
2H), 7.78 (d, J=8.2 Hz, 1H), 7.48 (s, 1H), 7.28 ~ 7.25 (m,
1H), 7.03 (d, /=9.0 Hz, 2H), 3.91 (s, 3H), 2.54 (s, 3H);
3C NMR (100 MHz, CDCls) J: 178.8, 164.6, 157.1, 150.7,
139.1, 138.7, 133.5, 128.1, 127.2, 121.5, 113.9, 111.7,
55.6, 22.1. ESI-HRMS calcd for C;sH14NO; [M+H] "
268.0968, found 268.0981.
(5-Chlorobenzo[d]oxazol-2-yl)(4-fluorophenyl)metha-
none (2n): Yield 61%, 34 mg. Yellow solid, m.p. 155~
156 ‘C;'H NMR (400 MHz, CDCls) é: 8.65 (m, 2H), 7.92
(d, /=1.8 Hz, 1H), 7.65 (d, /=8.8 Hz, 1H), 7.53 (m,1H),
7.28~7.23 (m, 2H); *C NMR (100 MHz, CDCl3) 6: 178.3,
166.7 (d, 'Jor =257Hz), 157.9, 148.9, 141.6, 134.0 (d,
3Jer=9Hz), 1314, 131.0 (d, 3Jcr=8Hz), 129.0, 122.1,
116.1 (d, %Jcr = 22Hz), 112.7. ESI-HRMS calcd for
CisHsCIFNO, [M+H]" 276.0222, found 276.0233.
(5-Chlorobenzo[d]oxazol-2-yl)(4-chlorophenyl)methano
ne (20): Yield 63%, 37 mg. Yellow liquid. '"H NMR (400
MHz, CDCL) é: 8.53 (d, J=7.0 Hz, 2H), 7.91 (d, J=1.8
Hz, 1H), 7.64 (d, J=8.8 Hz, 1H), 7.56~7.50 (m, 3H); 13C
NMR (100 MHz, CDCl3) d: 178.6, 157.8, 148.9, 141.6,
141.3, 133.0, 132.4, 131.4, 129.1, 129.1, 122.1, 112.7.
ESI-HRMS calcd for CisHsCLNO, [M+H]" 291.9927,
found 291.9946.
(5-Chlorobenzo[d]oxazol-2-yl)(4-methoxyphenyl)metha-
none (2p): Yield 37%, 21 mg. Yellow solid, m.p. 157~
158 °C; '"H NMR (400 MHz, CDCI;) J: 8.34 (d, J=8.8 Hz,
2H), 7.73 (d, J=2.2 Hz, 1H), 7.35 (m, 1H), 7.19 (s, 1H),
6.93 (d, J=8.8 Hz, 2H), 3.83 (s, 3H); *C NMR (100 MHz,
CDCl) d: 162.8, 150.7, 144.8, 132.3, 131.6, 130.6, 130.2,
128.5, 126.4, 117.1, 113.9, 55.5. ESI-HRMS calcd for
C1sH;1CINO; [M+H]" 288.0422, found 288.0433.
Benzo[d]oxazol-2-yl(thiophen-2-yl)methanone (2q):[''3
Yield 51%, 23 mg. Yellow liquid. '"H NMR (400 MHz,
CDCl) o: 8.74 (dd, J=3.8, 1.2 Hz, 1H), 7.96~7.92 (m,
1H), 7.85 (dd, J=4.8, 1.2 Hz, 1H), 7.73~7.68 (m, 1H),
7.54 (m, 1H), 7.47 (m, 1H), 7.28~7.25 (m, 1H); 3C NMR
(100 MHz, CDCls) d: 172.1, 156.8, 150.6, 140.7, 140.6,
137.6,137.0, 128.7, 128.4, 125.8, 122.3, 111.9.
(6-Methylbenzo[d]oxazol-2-yl)(thiophen-2-yl)metha-
none (2r): Yield 49%, 24 mg. Yellow liquid. '"H NMR (400
MHz, CDCl;) 6: 8.74 (d, J=3.6 Hz, 1H), 7.83 (m, 2H), 7.50
(s, 1H), 7.31~7.26 (m, 2H), 2.55 (s, 3H); '*C NMR (100
MHz, CDCL) o: 172.2, 151.0, 140.7, 139.5, 138.6, 137.4,
136.7, 128.6, 127.4, 121.6, 111.8, 22.1. ESI-HRMS calcd
for C13H19CLNO,S [M+H]" 244.0427, found 244.0441.
(5-Chlorobenzo[d]oxazol-2-yl)(thiophen-2-yl)methano-
ne (2s): Yield 47%, 25 mg. Yellow liquid. '"H NMR (400
MHz, CDCL) é: 8.72 (dd, J=3.8, 1.0 Hz, 1H), 7.92 (d, J=
1.8 Hz, 1H), 7.87 (dd, J=4.8, 1.0 Hz, 1H), 7.64 (d, J=8.8
Hz, 1H), 7.51 (dd, J=8.8,2.0 Hz, 1H), 7.27 (dd, J=3.2, 1.6
Hz, 1H); '*C NMR (100 MHz, CDCls) J: 171.7, 157.8,
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149.1, 141.7, 140.4, 137.7, 137.3, 131.3, 128.8, 128.8,
122.0, 112.7. ESI-HRMS calcd for C1,H;CINO,S [M~+H]"
263.9881, found 263.9891.

Benzo[d]thiazol-2-yl(phenyl)methanone (8): Yield 42%,
20 mg. Yellow solid, m.p. 97~98 C (lit.''® 98~99 C);
'H NMR (400 MHz, CDCls) d: 8.61 ~8.53 (m, 2H),
8.27~8.22 (m, 1H), 8.02 (m, 1H), 7.70~7.65 (m, 1H),
7.60~7.52 (m, 4H); '*C NMR (100 MHz, CDCIl;) &:
185.4, 167.1, 153.9, 137.0, 135.0, 133.9, 131.3, 128.5,
127.6, 126.9, 125.7, 122.2.

4.4 General procedure for the synthesis of 2-meth-
ylene benzoxazoles 3, ester functionalized benzoxa-
zoles 6 and 2-benzothiazole 9

In a 25 mL reaction tube equipped with stirring bar were
charged with amide 1, 4 or 7 (0.2 mmol), p-TSA (0.08
mmol for the synthesis of 3 and 9 only) and RCOH (2 mL,
AcOH in the synthesis of 3 and 9). The tube was then sealed
with Teflon cap and subjected to oil bath heating at 120 C
with stirring. After the reaction time of 12 h, the vessel was
allowed to cool down to room temperature, and 10 mL of
water was added. The heterogeneous mixture was extracted
with ethyl acetate (10 mL X 3). The combined organic phase
was dried over Na,SO4. After filtration, the acquired solu-
tion was collected and the solvent was removed at reduced
pressure. The acquired residue was subjected to silica gel
column chromatography to give pure products by using
mixed petroleum ether and ethyl acetate (V' : V=80 1) as
eluent.

2-Benzylbenzo[d]oxazole (3a):['%! Yield 80%, 33 mg.
Yellow liquid. '"H NMR (400 MHz, CDCls) é: 7.71~7.66
(m, 1H), 7.47~7.42 (m, 1H), 7.35 (m, 4H), 7.30~7.23 (m,
3H), 4.26 (s, 2H); *C NMR (100 MHz, CDCls) 6: 165.2,
151.1, 141.3, 134.8, 129.0, 128.9, 127.3, 124.7, 124.2,
119.8, 110.5, 35.3.

2-Benzyl-7-methylbenzo[d]oxazole (3b): Yield 71%, 32
mg. White liquid. '"H NMR (400 MHz, CDCls) é: 7.37 (d,
J=7.0Hz, 2H), 7.31 (t, J/=7.4 Hz, 2H), 7.25 (d,J=7.4 Hz,
2H), 7.15 (t, J=7.8 Hz, 1H), 7.07 (d, J/=7.4 Hz, 1H), 4.27
(s, 2H), 2.61 (s, 3H); 3*C NMR (100 MHz, CDCl;) J: 164.3,
150.3, 140.5, 135.1, 130.2, 129.0, 128.8, 127.2, 124.8,
124.4, 107.8, 35.3, 16.6. ESI-HRMS calcd for CisHisNO
[M+H]" 224.1071, found 224.1084.

2-Benzyl-6-methylbenzo[d]oxazole (3¢): Yield 67%, 30
mg. Yellow solid, m.p. 38~39 C (lit."*¥ 35~36 C); 'H
NMR (400 MHz, CDCls) d: 7.55 (d, J=28.0 Hz, 1H), 7.39~
7.30 (m, 4H), 7.29~7.25 (m, 2H), 7.10 (d, J/=8.0 Hz, 1H),
4.25 (s, 2H), 2.45 (s, 3H); *C NMR (100 MHz, CDCl;) 6:
139.0, 134.9, 129.0, 128.8, 127.3, 125.4, 119.1, 110.7, 35.3,
21.7.

2-Benzyl-5-methylbenzo[d]oxazole (3d): Yield 63%, 28
mg. White solid, m.p. 49~50 C (1it.['"! 49~51 C); 'H
NMR (400 MHz, CDCl;) o: 7.47 (s, 1H), 7.34 (m, 5H),
7.28~7.24 (m, 1H), 7.08 (d, J/=8.0 Hz, 1H), 4.25 (s, 2H),
2.44 (s, 3H); '*C NMR (100 MHz, CDCls) §: 165.3, 141.5,
134.9,134.0, 129.0, 128.8, 127.3, 125.8, 119.7, 109.8, 35.3,
21.4.
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2-Benzyl-5-fluorobenzo[d]oxazole (3e): Yield 53%, 24
mg. Yellow solid, m.p. 46~47 C (lit.['%1 48~49 C); 'H
NMR (400 MHz, CDCl3) ¢: 7.35 (m, 6H), 7.30~7.25 (m,
1H), 7.00 (m, 1H), 4.24 (s, 2H); °C NMR (100 MHz,
CDCl;) d: 167.1, 159.9 (d, Jcr=239Hz), 147.4, 142.1 (d,
3Jcr=13Hz), 134.5, 128.9 (d, *Jcr=13Hz), 127.4,112.3 (d,
2Jcr=26Hz), 110.7 (d, 3Jcr=10Hz), 106.3 (d, 2Jcr=25Hz),
35.3.

2-Benzyl-5-chlorobenzo[d]oxazole (3f):['*"! Yield 63%,
31 mg. Yellow solid, m.p. 60~61 ‘C; 'H NMR (400 MHz,
CDCl) 0: 7.67~7.64 (m, 1H), 7.37~7.32 (m, 5H), 7.31~
7.27 (m, 1H), 7.26~7.23 (m, 1H), 4.25 (s, 2H); °C NMR
(100 MHz, CDCl3) ¢: 166.7, 142.5, 134.4, 129.7, 129.0,
128.9, 127.5, 125.0, 119.9, 111.2, 35.3.

2-Benzyl-5-bromobenzo[d]oxazole (3g):'*"! Yield 58%,
33 mg. Yellow solid, m.p. 52~53 ‘C; 'H NMR (400 MHz,
CDCl;) 6: 7.84~7.80 (m, 1H), 7.40 (m, 1H), 7.37~7.31
(m, SH), 7.31~7.26 (m, 1H), 4.26 (s, 2H); '3C NMR (100
MHz, CDCl;) d: 143.0, 134.4, 129.0, 128.9, 127.8, 127.5,
122.9,117.0, 111.7, 35.3.

2-(4-Fluorobenzyl)benzo[d]oxazole (3h): Yield 78%, 35
mg. Yellow solid, m.p. 49~50 C (lit."* 49~51 ‘C); 'H
NMR (400 MHz, CDCl3) ¢: 7.71~7.66 (m, 1H), 7.45 (m,
1H), 7.34 (m, 2H), 7.31~7.26 (m, 2H), 7.02 (t, J/=8.6 Hz,
2H), 4.23 (s, 2H); >*C NMR (100 MHz, CDCls) 6: 164.9,
162.1 (d, Jcr=244 Hz), 151.0, 141.3 , 130.6 (d, *Jor=
8Hz), 130.5 (d, *Jcr=3 Hz), 124.8, 124.3, 119.9, 115.7 (d,
2Jcr=22 Hz), 110.5, 34.4.

2-(4-Chlorobenzyl)benzo[d]oxazole (3i): Yield 86%, 42
mg. White solid, m.p. 73~74 C (1it.""! 78~80 C); 'H
NMR (400 MHz, CDCL;) &: 7.68 (m, 1H), 7.46 (m, 1H),
7.31(d, J=3.8 Hz, 5H), 7.29 (d, J=4.2 Hz, 1H), 4.23 (s,
2H); 3C NMR (100 MHz, CDCls) J: 164.6, 141.2, 133.3,
133.2,130.4, 129.0, 124.9, 124.3, 119.9, 110.5, 34.6.

2-(4-Methoxybenzyl)benzo[d]oxazole (3j): Yield 57%,
27 mg. Yellow solid, m.p. 40~41 C (1it.2" 43~45 C);
"H NMR (400 MHz, CDCI3) 6: 7.70~7.66 (m, 1H), 7.47~
7.43 (m, 1H), 7.32~7.26 (m, 4H), 6.87 (d, J=8.6 Hz, 2H),
4.20 (s, 2H), 3.77 (s, 3H); *C NMR (100 MHz, CDCl;) 6:
165.6, 158.9, 130.1, 126.8, 124.7, 124.2, 119.8, 114.3,
110.5, 55.3, 34.5.

2-(4-Fluorobenzyl)-6-methylbenzo[d]oxazole (3k):
Yield 59%, 28 mg. Yellow solid, m.p. 50~51 ‘C; 'H NMR
(400 MHz, CDCl) o: 7.54 (d, J/=8.0 Hz, 1H), 7.36~7.30
(m, 2H), 7.25 (s, 1H), 7.11 (d, J=8.0 Hz, 1H), 7.05~6.98
(m, 2H), 4.20 (s, 2H), 2.44 (s, 3H); °C NMR (100 MHz,
CDCl;) 6: 164.4, 162.1 (d, 'Jer=244Hz), 151.3, 139.0,
135.2, 130.6 (d, 3Jcr=8Hz), 125.5, 119.2, 115.7 (d, 2Jcr=
21Hz), 110.6, 34.4, 21.7. ESI-HRMS calcd for C;sH3FNO
[M+H]* 242.0976, found 242.0987.

2-(4-Chlorobenzyl)-6-methylbenzo[d]oxazole (31): Yield
68%, 35 mg. White solid, m.p. 53~54 C; '"H NMR (400
MHz, CDCl3) d: 7.54 (d, J=8.0 Hz, 1H), 7.28 (s, 4H), 7.24
(s, 1H), 7.10 (d, J=8.0 Hz, 1H), 4.19 (s, 2H), 2.44 (s, 3H);
13C NMR (100 MHz, CDCls) d: 164.1, 151.3, 139.0, 135.3,
133.4, 133.3, 130.4, 129.0, 125.5, 119.2, 110.7, 34.6, 21.7.
ESI-HRMS caled for CisHisCINO [M+H] " 258.0680,
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found 258.0696.
2-(4-Methoxybenzyl)-6-methylbenzo[d]oxazole  (3m):
Yield 62%, 31 mg. Yellow solid, m.p. 144~145 C; 'H
NMR (400 MHz, CDCL) d: 7.54 (d, J=28.0 Hz, 1H),
7.30~7.24 (m, 3H), 7.09 (m, 1H), 6.87 (d, J=8.6 Hz,
2H), 4.18 (s, 2H), 3.77 (s, 3H), 2.44 (s, 3H); 3*C NMR (100
MHz, CDCl;) d: 165.0, 158.8, 151.3, 135.0, 139.1, 130.0,
126.9, 125.3, 119.1, 114.2, 110.6, 55.3, 34.4, 21.7. ESI-
HRMS calcd for CisHiNO, [M+H]" 254.1176, found
254.1190.
5-Chloro-2-(4-fluorobenzyl)benzo[d]oxazole (3n): Yield
70%, 37 mg. Yellow solid, m.p. 61~62 ‘C;'H NMR (400
MHz, CDCl3) d: 7.66 (d, J=1.8 Hz, 1H), 7.38 (d, J=8.6
Hz, 1H), 7.33 (m, 2H), 7.27 (m, 1H), 7.04 (t, J/=8.6 Hz,
2H), 4.23 (s, 2H); '*C NMR (100 MHz, CDCls) 6: 166.4,
162.2 (d, 'Jer=244 Hz), 149.6, 142.4, 130.6 (d, *Jcr=8
Hz), 130.3 (d,*Jcr=3 Hz), 129.8, 125.1, 119.9, 115.8 (d,
3Jcr=22 Hz), 111.2, 34.4. ESI-HRMS calcd for Ci4H;0Cl-
FNO [M-+H]" 262.0429, found 262.0444.
5-Chloro-2-(4-chlorobenzyl)benzo[d]oxazole (30): Yield
69%, 38 mg. Yellow liquid. '"H NMR (400 MHz, CDCL) ¢:
7.66 (d, J/=1.6 Hz, 1H), 7.38 (d, J=8.6 Hz, 1H), 7.31 (d,
J=1.6 Hz, 4H), 7.27 (d, J=17.6 Hz, 1H), 4.23 (s, 2H); 13C
NMR (100 MHz, CDCl3) d: 166.1, 149.6, 142.4, 133.5,
132.8, 130.4, 129.8, 129.1, 125.2, 119.9, 111.2, 34.6. ESI-
HRMS calcd for C14H;oCLNO [M~+H]" 278.0134, found
278.0146.
5-Chloro-2-(4-methoxybenzyl)benzo[d]oxazole  (3p):
Yield 42%, 23 mg. Yellow liquid. '"H NMR (400 MHz,
CDCls) 0: 7.65 (d, J/=1.8 Hz, 1H), 7.36 (d, J=8.6 Hz, 1H),
7.28 (d, J=8.6 Hz, 2H), 7.24 (m, 1H), 6.88 (d, /=8.6 Hz,
2H), 4.19 (s, 2H), 3.78 (s, 3H); '3*C NMR (100 MHz, CDCI)
0: 167.1, 159.0, 149.6, 142.5, 130.1, 129.6, 126.4, 124.9,
119.8, 114.3, 111.2, 55.3, 34.4. ESI-HRMS caled for
CisHi3CINO, [M+H]' 274.0629, found 274.0641.
2-(Thiophen-2-ylmethyl)benzo[d]oxazole (3q):!'*¥ Yield
62%, 27 mg. Yellow liquid. "H NMR (400 MHz, CDCl;) &:
7.70 (m, 1H), 7.49 (m, 1H), 7.31 (m, 2H), 7.23 (d, J=5.0
Hz, 1H), 7.05 (d, /=3.2 Hz, 1H), 6.98 (dd, /=5.0, 3.6 Hz,
1H), 4.48 (s, 2H); '3C NMR (100 MHz, CDCl3) 6: 164.1,
151.0, 141.2, 1359, 127.1, 126.9, 125.2, 124.9, 124.3,
120.0, 110.6, 29.5.
6-Methyl-2-(thiophen-2-ylmethyl)benzo[d]oxazole (3r):
Yield 52%, 24 mg. Yellow liquid. '"H NMR (400 MHz,
CDCls) 0: 7.56 (d, J=8.0 Hz, 1H), 7.28 (s, 1H), 7.24~7.20
(m, 1H), 7.12 (d, J/=8.0 Hz, 1H), 7.03 (d, J/=3.0 Hz, 1H),
6.97 (dd, J=5.0, 3.4 Hz, 1H), 4.45 (s, 2H), 2.46 (s, 3H); 13C
NMR (100 MHz, CDCl;) d: 163.6, 151.3, 138.9, 136.1,
135.3, 127.1, 126.8, 125.5, 125.1, 119.3, 110.7, 29.5, 21.7.
ESI-HRMS caled for Ci;3H,NOS [M+H] ™ 230.0634,
found 230.0644.
5-Chloro-2-(thiophen-2-ylmethyl)benzo[d]oxazole (3s):
Yield 49%, 24 mg. Yellow liquid. '"H NMR (400 MHz,
CDCls) 0: 7.67 (d, J=2.0 Hz, 1H), 7.39 (d, J=8.6 Hz, 1H),
7.27 (dd, J=8.6,2.0 Hz, 1H), 7.23 (dd, J=5.0, 1.0 Hz, 1H),
7.04 (d, J/=2.8 Hz, 1H), 6.97 (dd, J=5.0, 3.4 Hz, 1H), 4.46
(d, J=0.8 Hz, 2H); '3*C NMR (100 MHz, CDCls) §: 165.5,
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149.8, 142.4, 135.5, 129.8, 127.2, 127.1, 125.4, 125.2,
120.0, 111.3, 29.5. ESI-HRMS caled for C;,HoCINOS
[M-+H]" 250.0088, found 250.0094.

2-Propylbenzo[d]oxazole (3t):?"! Yield 72%, 23 mg.
Yellow solid, m.p. 170~171 ‘C (1it.21 178~179 C); 'H
NMR (400 MHz, CDCl3) 6: 7.70~7.64 (m, 1H), 7.48 (m,
1H), 7.32~7.25 (m, 2H), 2.91 (t, J=7.4 Hz, 2H), 1.93 (m,
2H), 1.05 (t, J=7.4 Hz, 3H); *C NMR (100 MHz, CDCl;)
0: 167.2, 150.8, 141.3, 124.4, 124.0, 119.5, 110.2, 30.5,
20.2,13.7.

2-Isobutylbenzo[d]oxazole (3u): Yield 68%, 24 mg.
Yellow solid, m.p. 236~238 C (lit.*” 240~241 C); 'H
NMR (400 MHz, CDCls) d: 7.70~7.66 (m, 1H), 7.50~
7.46 (m, 1H), 7.31~7.27 (m, 2H), 2.81 (d, J/=7.2 Hz, 2H),
2.31 (m, 1H), 1.04 (d, J=6.6 Hz, 6H); '>*C NMR (100 MHz,
CDCls) d: 166.6, 150.8, 141.3, 124.4, 124.0, 119.5, 110.3,
37.6,27.5,22.4.

2-(Benzo[d]oxazol-2-yl)ethyl acetate (6a): Yield 31%,
13 mg. White liquid. '"H NMR (400 MHz, CDCl;) J: 7.69
(m, 1H), 7.50 (m, 1H), 7.32 (m, 2H), 4.59 (t, J=6.4 Hz,
2H), 3.28 (t, J=6.4 Hz, 2H), 2.04 (s, 3H); *C NMR (100
MHz, CDCl3) o: 170.7, 163.5, 150.8, 141.2, 124.8, 124.3,
119.8, 110.4, 60.6, 28.6, 20.8. ESI-HRMS calcd for C;H»-
NO; [M+H]" 206.0812, found 206.0824.

2-(Benzo[d]oxazol-2-yl)ethyl propionate (6b): Yield
27%, 12 mg. White liquid. '"H NMR (400 MHz, CDCI;) J:
7.69 (dd, /=6.0, 3.0 Hz, 1H), 7.50 (dd, /=6.2, 3.0 Hz, 1H),
7.32 (dd, J=6.0, 3.2 Hz, 2H), 4.59 (t, J/=6.4 Hz, 2H), 3.29
(t, J=6.4 Hz, 2H), 2.32 (q, J=7.6 Hz, 2H), 1.11 (t, J=7.6
Hz, 3H); °*C NMR (100 MHz, CDCLy) &: 174.2, 163.6,
150.8, 141.1, 124.8, 124.3, 119.8, 110.4, 60.5, 28.6, 27.42,
9.0. ESI-HRMS calcd for CoHisNOs [M-+H]" 220.0968,
found 220.0981.

2-(Benzo[d]oxazol-2-yl)ethyl butyrate (6¢): Yield 26%,
12 mg. White liquid. '"H NMR (400 MHz, CDCI;) &: 7.70
(m, 1H), 7.50 (m, 1H), 7.33 (m, 2H), 4.59 (t, J/=6.4 Hz,
2H), 3.29 (t, J=6.4 Hz, 2H), 2.28 (t, J=7.4 Hz, 2H), 1.61
(m, 2H), 0.90 (t, J=7.4 Hz, 3H); °C NMR (100 MHz,
CDCl) d: 173.4, 163.6, 150.8, 141.1, 124.8, 124.3, 119.7,
110.4, 60.4, 36.0, 28.6, 18.3, 13.6. ESI-HRMS calcd for
C13HiNOs [M+H]" 234.1125, found 234.1137.

2-Benzylbenzo[d]thiazole (9): Yield 49%, 22 mg. Yel-
low solid, m.p. 102~103 ‘C (lit." 105~106 C); 'H
NMR (400 MHz, CDCls) ¢: 8.00 (d, J=8.0 Hz, 1H), 7.78
(d, J=7.8 Hz, 1H), 7.45 (t,J=7.4 Hz, 1H), 7.36 (d, J=6.6
Hz, 4H), 7.33~7.27 (m, 2H), 4.45 (s, 2H); 3C NMR (100
MHz, CDCl3) o: 171.3, 153.1, 137.2, 135.6, 129.2, 128.9,
127.4,126.0, 124.9, 122.8, 121.54, 40.7.

Supporting Information 'H NMR and '3C NMR spectra
of all products. The Supporting Information is available
free of charge via the Internet at http://sioc-journal.cn/.
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