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It was our goal to synthesize fused aromatic (1a-d) and
heteroaromatic (2-4) oxazole derivatives by photochemical

ring closure of properly substituted oxazoles (5-8).

Naphthoxazoles as a group of compounds have been known
and studied for a long period of time, ever since Fisher synthe-
sized 2-methylnaphtho[1,2-d]oxazole and 2-methylnaphtho-
[2,1-d]oxazole in 1906.1 In the subsequent years many different
synthetic approaches have been developed.2 The benzoxazole
system has been found in a number of optical brighteners,3 and
the oxazole subunit is an important building block for the
synthesis of many biologically active molecules.4 A new efficient
methodology for the preparation of oxazole derivatives provides
a valuable tool to organic chemists. We present here a synthesis
of naphthoxazoles and fused heterobenzoxazoles by utilizing
light as a very clean reagent5 in one step of the reaction path.
Photochemical electrocyclization reactions are well-known and
have been studied with the stilbene and heterostilbene derivatives
for their usefulness as a convenient access to polynuclear
aromatic compounds.6 Reactions of photochemical electrocycliza-
tion as well as photocycloadition of heterostilbenes and o-vinylhe-
terostilbene systems have been studied also in our group
extensively.7 However, to the best of our knowledge the photo-
chemical electrocyclization reactions have never been applied to
styryloxazoles.On a literature search, to our surprise, the synthesis of
simple 5-phenylethenyl-/5-heteroarylethenyloxazole derivatives

(5-8), the key step for our planned photochemical reactions,
was also not reported.8

In this paper we describe the synthesis of new 5-arylethenyl-/
5-heteroarylethenyloxazoles, 5b-d and 6-8, and their photo-
chemical ring closure to fused aromatic/heteroaromatic oxazole
derivatives, 1-4.

The starting oxazole derivatives 5-8 (Scheme 1) were synthe-
sized in one step from aryl-/heteroaryl-substituted R,β-unsatu-
rated aldehydes (9-12) using Van Leusen reagent, tosylmethyl
isocyanide (TosMIC),9 in refluxing methanol and in the pre-
sence of potassium carbonate. After the solvent was evaporated
and the crude reaction mixture was passed through a silica gel
chromatographic column, the 5-substituted oxazoles 5-8 were
isolated in good yields (60-98%). In the case of the synthesis of
2- and 3-thienylethenyl- and 4-pyridylethenyloxazoles (7a,b and 8)
the necessary unsaturated aldehydes 11a,b10 and 1211 have
been prepared by a Wittig reaction from the corresponding
thiophene-2(3)-carbaldehydes and pyridine-4-carbaldehyde,

Scheme 1. Preparation of Arylethenyl-/
Heteroarylethenyloxazoles
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ABSTRACT: A new synthetic approach is presented for the
synthesis of naphthoxazoles and fused heterobenzoxazoles. The
starting 5-(aryl/furyl/thienyl/pyridyl ethenyl)oxazoles are pre-
pared from the corresponding R,β-unsaturated aldehydes using
Van Leusen reagent in very good yields and are transformed into
naphthoxazoles and fused heterobenzoxazoles on irradiation
under aerobic conditions and in the presence of iodine.
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respectively, and formylmethylenetriphenylphosphorane
(Scheme 2).12

All new compounds have been characterized by spectroscopic
methods. As the starting compounds 9-12 for the reactions with
TosMIC were all in a trans configuration, the obtained 5-arylethe-
nyl-/5-heteroarylethenyloxazoles retained the trans configuration,
which is clearly seen from the coupling constants of the ethylene
protons (J = 16 Hz) in 1H NMR. It is interesting that H-2 and H-4
oxazole protons of all Ar/Het-ethenyloxazole derivatives5-8 appear
at the same δ values: around 7.8 and 7.1 ppm, respectively. The two
ethylene protonswere also found in all examples in a similarly narrow
region as two doublets at 6.7-7.0 and 6.9-7.1 ppm, respectively.

The irradiation experiments (Scheme 3) were performed in
benzene solution with the addition of iodine and in a Rayonet
reactor equipped with 300 nm lamps. When the irradiation process
was carried out and the spectral changes in a UV cuvette were
recorded, it was obvious that trans-cis isomerization takes place,
followed by formation of the product. The formation of the
product had to proceed via a dihydro intermediate, indicated in
Scheme 3. The irradiation of all arylethenyl-/heteroaryletheny-
loxazoles was performed until full conversion (11-20 h). The
photoproducts were isolated in good yields (Table 1) by column
chromatography and the structures confirmed definitively by
spectroscopic methods. In addition to a tarry material which
remained on the column, only one photoproduct has been iso-
lated. As we can see from the table, the yields are mostly between
60 and 70%. The lower yield for naphthoxazole 1a (49%) is still
very good, in comparison to other synthetic routes described in
the literature (2%,2e 25%2h).With the electron donor substituent
in ortho and para positions of the styryl group, the yield of
naphthoxazoles 1b,c increases to 62% and 70%, respectively. When
the benzene ring in the styryl group is replaced with pyridine, as
in compound 8, the yield of cyclization product 4 is lowered to
29%. The yields of furo- and thienobenzoxazoles 2 and 3a are
comparable to the yields of styryl derivatives with electron donor
substituents. In case of the 3-thiophene derivative 3b the yield is
lower compared to those for other 2-thiophene and 2-furan
derivatives. It appears that the photocyclization reaction is very
sensitive to electronic effects in the aryl or heteroaryl ring.

In summary, new 5-arylethenyl-/5-heteroarylethenyloxazoles
have been synthesized and photochemically transformed into
new naphthoxazoles and furo-, thieno-, and pyridinobenzoxa-
zoles. The advantage of this method is the simplicity of the syn-
thesis of oxazole derivatives with various fused aromatic and
heteroaromatic rings which might be further functionalized to a
variety of useful compounds.

’EXPERIMENTAL SECTION

Irradiation Experiments. A quartz vessel was charged with 5-styryl-/
5-heteroaryloxazole (5-8; 0.9mmol) and 300mLof benzenewith addition
of a small amount of iodine and was irradiated at 300 nm in a Rayonet
reactor for 11 h (7a), 16 h (6, 7b, 8), 18 h (5a), and 20 h (5b-d). After
irradiation the solvent was removed in vacuo and the residue chromato-
graphed on a silica gel column using petroleum ether/ether (variable ratio)
as eluent.

Naphtho[1,2-d]oxazole2e,h (1a). Pale yellow crystals (0.08 g, 49%).
Mp: 62 �C (lit.3 mp 65 �C, lit.2g mp 60-61 �C). UV (EtOH; λmax/nm
(ε/dm3mol-1 cm-1)): 223 (46 071), 276 (6818), 321 (4356). IR (cm-1):
3101, 2920, 1501, 1240, 1001, 746, 631. 1H NMR (600 MHz, CDCl3):

Scheme 3. Preparation of Naphthoxazoles and Furo-,
Thieno-, and Pyridinobenzoxazoles

Table 1. Photochemical Synthesis of Fused Oxazolesa

aThe numbering refers to NMR assignments of protons and carbons.

Scheme 2. Preparation of β-Hetarylacroleins
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δ 8.52 (dd, J10,11 = 8.22 Hz, J10,12 = 0.8 Hz, 1H, H-10), 8.24 (s, 1H, H-2),
7.99 (dd, J11,13 = 0.8 Hz, J12,13 = 8.22 Hz, 1H, H-13), 7.85 (d, J6,7 = 8.93
Hz, 1H, H-6/7), 7.73 (d, J6,7 = 8.93 Hz, 1H, H-6/7), 7.68 (ddd, J10,11 =
8.22 Hz, J11,12 = 7.24 Hz, J11,13 = 0.8 Hz, 1H, H-11), 7.57 (ddd, J12,13 =
8.22 Hz, J11,12 = 7.24 Hz, J10,12 = 0.8 Hz, 1H, H-12). 13C NMR
(151 MHz, CDCl3): δ 151.5 (d, C-2), 147.5 (s), 135.5 (s), 131.2 (s),
128.5 (d, C-13), 127.2 (d, C-11), 126.7 (s), 126.6 (d, C-6/7), 125.5
(d, C-12), 120.0 (d, C-10), 111.0 (d, C-6/7).
8-Methoxynaphtho[1,2-d]oxazole (1b). Pale yellow crystals (0.11 g,

62%). Mp: 71.2-71.5 �C. UV (EtOH; λmax/nm (ε/dm3mol-1 cm-1)):
231 (55 150), 290 (8350). IR (cm-1): 3094, 1639, 1472, 1242, 821, 694.
1H NMR (600 MHz, CDCl3): δ 8.21 (s, 1H, H-2), 7.87 (d, J12,13 = 8.94
Hz, 1H, H-13), 7.81 (d, J10,12 = 2.52 Hz, 1H, H-10), 7.76 (d, J6,7 = 8.82
Hz, 1H, H-6/7), 7.57 (d, J6,7 = 8.82 Hz, 1H, H-6/7),7.19 (dd, J12,13 =
8.94 Hz, J10,12 = 2.52 Hz, 1H, H-12), 4.01 (s, 3H, H-OCH3).

13C NMR
(151 MHz, CDCl3): δ 159.0 (s), 151.2 (d, C-2), 148.1 (s), 134.8 (s),
130.2 (d, C-13), 128.0 (s), 126.4 (d, C-6/7), 126.3 (s), 118.1 (d, C-12),
108.3 (d, C-6/7), 100.6 (d, C-10), 55.7 (q, C-OCH3). HRMS (MALDI-
TOF/TOF; m/z): [M þ H]þ calcd for C12H9NO2 200.0706, found
200.0710. Anal. Calcd for C12H9NO2: C, 72.35; H, 4.55; N, 7.03. Found:
C, 72.22; H, 4.35; N, 6.80.
6-Methoxynaphtho[1,2-d]oxazole (1c).White crystals (0.13 g, 70%).

Mp: 107.5-108 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 297
(2003), 316 (1848), 329 (2308). IR (cm-1): 3107, 2965, 1638,
1582, 1458, 1380, 1258. 1H NMR (300 MHz, CDCl3): δ 8.34 (d, J6,7
= 9.20 Hz, 1H, H-6/7), 8.21 (s, 1H, H-2), 8.09 (d, J11,12 = 8.01 Hz, 1H,
H-10), 7.69 (d, J6,7 = 9.20 Hz, 1, H-6/7), 7.60 (t, J11,12 = J10,11 = 8.01 Hz,
1H, H-11), 6.92 (d, J10,11 = 7.74 Hz, 1H, H-12), 4.05 (s, 3H, H-OCH3).
13C NMR (75 MHz, CDCl3): δ 156.0 (s), 151.4 (d, C-2), 148.0 (s),
135.3 (s), 127.9 (s), 127.8 (d, C-11), 122.9 (s), 120.8 (d, C-6/7), 114.3
(d, C-10), 109.9 (d, C-6/7), 104.1 (d, C-12), 55.6 (q). HRMS (MALDI-
TOF/TOF; m/z): [M þ H]þ calcd for C12H9NO2 200.0706, found
200.0706.
4-Methylnaphtho[1,2-d]oxazole (1d).White crystals (0.11 g, 66%).

Mp: 48 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 229 (36 250),
280 (7135), 319 (2544). IR (cm-1): 3121, 2920, 1500, 1232, 1085, 959.
1H NMR (600 MHz, CDCl3): δ 8.46 (d, J10,11 = 8.10 Hz, 1H, H-10),
8.22 (s, 1H, H-2), 7.89 (d, J12,13 = 8.10 Hz, 1H, H-13), 7.60 (s, 1H, H-7),
7.61 (t, J10,11 = J11,12 = 8.10 Hz, 2H, H-7,H-11), 7.52 (t, J11,12 = J12,13 =
8.10 Hz, 1H, H-12), 2.68 (s, 3H, H-CH3).

13C NMR (151 MHz,
CDCl3): δ 150.8 (d, C-2), 147.7 (s), 134.9 (s), 131.1 (s), 127.3
(d, C-13), 125.7 (d, C-7), 125.3 (d, C-11), 125.0 (d, C-12), 124.9 (s),
121.4 (d, C-10), 121.1 (s), 15.2 (q). HRMS (MALDI-TOF/TOF;m/z):
[M þ H]þ calcd for C12H9NO 184.0757, found 184.0757.
Furo[3,2-e]benzoxazole (2). White crystals (0.09 g, 63%). Mp: 39-

40 �C. IR (cm-1): 3105, 2918, 2848, 1506, 1095, 795. 1H NMR
(600 MHz, CDCl3): δ 8.19 (s, 1H, H-2), 7.78 (d, J10,11 = 2.13 Hz,
1H, H-11), 7.57 (dd, J6,7 = 8.85 Hz, J7,10 = 0.8 Hz, 1H, H-7), 7.52
(d, J6,7= 8.85 Hz, 1H, H-6), 7.20 (dd, J10,11 = 2.1 Hz, J7,10 = 0.8 Hz, 1H,
H-10). 13C NMR (151 MHz, CDCl3): δ 153.0 (s), 152.6 (d), 146.7 (s),
146.2 (d), 133.0 (s), 119.6 (s), 109.2 (d), 106.5 (d), 104.6 (d). HRMS
(MALDI-TOF/TOF; m/z): [M þ H]þ calcd for C9H5NO2 160.0393,
found 160.0395.
Thieno[3,2-e]benzoxazole (3a). Yellow crystals (0.09 g, 59%). Mp:

40-43 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 247 (1619), 267
(2977), 276 (2907), 296 (2837), 308 (3604). IR (cm-1): 3117, 1740, 1398,
1238, 1022. 1HNMR (600MHz, CDCl3): δ 8.19 (s, 1H, H-2), 7.86 (d, J6,7
= 8.75 Hz, 1H, H-6/7), 7.85 (d, J10,11 = 5.40 Hz, 1H, H-10/11), 7.66 (d,
J10,11 = 5.40Hz, 1, H-10/11), 7.61 (d, J6,7 = 8,79Hz, 1H,H-6/7).

13CNMR
(75 MHz, CDCl3): δ 151.9 (d, C-2), 147.8 (s), 136.9 (s), 134.7 (s), 132.0
(s), 128.8 (d), 120.6 (d), 119.6 (d), 108.0 (d). HRMS (MALDI-TOF/
TOF; m/z): [M þ H]þ calcd for C9H5NOS 176.0164, found 176.0163.
Thieno[2,3-e]benzoxazole (3b). Yellow oil (0.07 g, 41%). UV

(EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 236 (25 022), 242 (22 150),

264 (6570), 293 (1871), 306 (1523). IR (cm-1): 3101, 1498, 1243, 960.
1H NMR (300 MHz, CDCl3): δ 8.21 (s, 1H, H-2), 7.82 (d, J6,7 = 8.67
Hz, 1H, H-6/7), 7.62 (d, J6,7 = 8.67Hz, 1H, H-6/7), 7.49 (d, J11,12 = 5.34
Hz, 1H, H-11/12), 7.47 (d, J11,12 = 5.34 Hz, 1H, H-11/12). 13C NMR
(75 MHz, CDCl3): δ 152.2 (d, C-2), 147.5 (s), 137.9 (s), 125.6
(d, C-11/12), 124.4 (d, C-11/12), 121.1 (d, C-6/7), 108.3 (d, C-6/
7), 106.4 (s), 82.0 (s). HRMS (MALDI-TOF/TOF; m/z): [M þ H]þ

calcd for C9H5NOS 176.0164, found 176.0168.
Oxazolo[5,4-h]isoquinoline (4). White crystals (0.04 g, 29%). Mp:

166-167 �C.UV (EtOH; λmax/nm (ε/dm3mol-1 cm-1)): 319 (3818),
332 (4294). IR (cm-1): 3094, 1639, 1472, 1242, 821, 694. 1H NMR
(300 MHz, CDCl3): δ 9.95 (s, 1H, H-10), 8.68 (d, J12,13 = 5.73 Hz, 1H,
H-12), 8.32 (s, 1H, H-2), 7.97 (d, J6,7 = 9.06 Hz, 1, H-6/7), 7.85 (dd,
J12,13 = 5.76 Hz, 1H, H-13), 7.83 (d, J6,7 = 9.06 Hz, 1H, H-6/7). 13C
NMR (75 MHz, CDCl3): δ 152.2 (d, C-2), 147.6 (s, C-5), 146.6
(d, C-10), 142.9 (d, C-12), 134.8 (s), 133.4 (s), 124.5 (d, C-6/7), 120.9
(s, C-4), 120.4 (d, C-13), 115.3 (d, 6/7). HRMS (MALDI-TOF/TOF;
m/z): [M þ H]þ calcd for C10H6N2O 171.0553, found 171.0552.
Procedure for the Synthesis of 5-Styryl-/5-Heteroarylox-

azoles. Compounds 5-8 were prepared from the corresponding acry-
laldehydes (9-12) and 4-toluenesulfonylmethyl isocyanide (TOS-
MIC) as described in the literature for 5-phenyloxazole.9a,b 4-Toluenesul-
fonylmethyl isocyanide (1 eq, 0,005 mol), acryladehyde (1 equiv, 0,005
mol), and potassium carbonate (1 equiv, 0.005 mol) in 30 mL of methanol
were heated under reflux for 3-4 h. After removal of the solvent the residue
was worked up with ice-water and ether. Ether extracts were dried over
anhydrousMgSO4. Evaporation under reduced pressure afforded the crude
product, which was further purified by column chromatography on silica gel
using petroleum ether/ether (variable ratio) as eluent.

trans-5-Styryloxazole8a (5a). Yellow crystals (0.80 g, 94%). Mp:
60.8-61.1 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 227
(10 603), 295 (28 745), 306 (29 990), 321 (21 107). IR (cm-1):
3121, 1684, 1495, 1352, 947, 636. 1H NMR (600 MHz, CDCl3):
δ 7.85 (s, 1H, H-2), 7.48 (d, J9,10 = 7.38 Hz, 2H, H-9), 7.37 (t, J9,10 =
J10,11 = 7.38 Hz, 2H, H-10), 7.30 (t, J9,10 = J10,11= 7.38 Hz, 1H, H-11),
7.11 (d, J6,7 = 16.29 Hz, 1H, H-6/7), 7.08 (s, 1H, H-4), 6.92 (d, J6,7 =
16.29 Hz, 1H, H-6/7). 13C NMR (75 MHz, CDCl3): δ 150.5 (d, C-2),
150.3 (s, C-5), 136.2 (s, C-8), 130.3 (d, C-6/7), 128.9 (d, C-10), 128.5
(d, C-11), 126.6 (d, C-9), 124.1 (d, C-4), 112.9 (d, C-6/7).

trans-5-(4-Methoxystyryl)oxazole (5b). Pale yellow crystals (0.91 g,
90%).Mp: 103.5-104.0 �C.UV(EtOH;λmax/nm(ε/dm3mol-1 cm-1)):
229 (10 573), 307 (31 474), 318 (32 742). IR (cm-1): 3109, 1603, 1508,
1244, 951, 640. 1H NMR (600 MHz, CDCl3): δ 7.82 (s, 1H, H-2),
7.42 (d, J9,10 = 8.46 Hz, 2H, H-9), 7.05 (d, J6,7 = 16.26 Hz, 1H, H-6/7),
6.78 (d, J6,7 = 16.26 Hz, 1H, H-6/7), 7.02 (s, 1H, H-4), 6.90 (d, J9,10 =
8.46 Hz, 2H, H-10), 3.83 (s, 3H, H-OCH3).

13C NMR (151 MHz,
CDCl3): δ 159.9 (s, C-11), 150.8 (s, C-5), 150.0 (d, C-2), 129.9 (d, C-7),
129.0 (s, C-8), 127.9 (d, C-9), 123.3 (d, C-4), 114.3 (d, C-10), 110.9
(d, C-6), 55.3 (q, C-OCH3). HRMS (MALDI-TOF/TOF; m/z):
[M þ H]þ calcd for C12H11NO2 202.0863, found 202.0860. Anal. Calcd
for C12H11NO2: C, 71.63; H, 5.51; N, 6.96. Found: C, 71.36; H, 5.36;
N, 6.59.

trans-5-(2-Methoxystyryl)oxazole (5c).White crystals (0.65 g, 65%).
Mp: 71.4-71.6 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 234
(7033), 291 (14 606), 302 (14 350), 318 (13 943), 329 (14 553). IR
(cm-1): 3142, 2942, 2837, 1579, 1470, 1238. 1H NMR (300 MHz,
CDCl3): δ 7.83 (s, 1H, H-2), 7.49 (dd, J9,10 = 8.30 Hz, J9,11 = 1.29 Hz,
1H, H-9), 7.40 (d, J6,7 = 16.6 Hz, 1H, H-6/7), 7.27 (dt, J9,11 = 1.29 Hz,
J10,11 = J11,12 = 8.30 Hz, 1H, H-11), 7.05 (s, 1H, H-4), 7.00 (d, J6,7 =
16.60 Hz, 1H, H-6/7), 6.97 (t, J9,10 = J10,11 = 8.30 Hz, 1H, H-10), 6.91
(d, J11,12 = 8.30 Hz, 1H, H-12), 3.90 (s, 3H, H-OCH3).

13C NMR
(75 MHz, CDCl3): δ 157.3 (s, C-13), 151.1 (s, C-5), 150.2 (d, C-2),
129.4 (d, C-11), 127.2 (d, C-12), 125.6 (d, C-6/7), 125.1 (s, C-8), 123.7
(d, C-4), 120.8 (d, C-10), 113.6 (d, C-6/7), 111.0 (d, C-9), 55.5
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(q, C-OCH3). HRMS (MALDI-TOF/TOF;m/z): [MþH]þ calcd for
C12H11NO2 202.0862, found 202.0868.
(E)-5-(1-Phenylprop-1-en-2-yl)oxazole (5d). White crystals (0.90 g,

97%). Mp: 83-83.4 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)):
288 (22 359). IR (cm-1): 1445, 947, 829, 631, 504. 1HNMR (600MHz,
CDCl3): δ 7.85 (s, 1H, H-2), 7.39 (t, J9,10 = J10,11 = 7.80 Hz, 2H, H-9/
10), 7.37 (d, J9,10 = 7.80 Hz, 2H, H-9/10), 7.29-7.26 (m, 1H, H-11),
7.13 (broad singlet, J7,CH3 = 1.32 Hz, 1H, H-7), 7,08 (s, 1H, H-4), 2.20
(d, J7,CH3 = 1.32 Hz, 3H, H-CH3).

13C NMR (151 MHz, CDCl3):
δ 153.6 (s, C-5), 150.3 (d, C-2), 136.6 (s, C-8), 129.3 (d, C-9/10), 128.3
(d, C-9/10), 127.2 (d, C-12), 126.8 (d, C-7), 123.4 (s, C-6), 122.6
(d, C-4), 14.8 (q, C-CH3). HRMS (MALDI-TOF/TOF; m/z): [M þ
H]þ calcd for C12H11NO 186.0913, found 186.0904.
trans-5-[2-(Furan-2-yl)vinyl]oxazole (6).Yellow crystals (0.79 g, 98%).

Mp: 61.9-62.3 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)): 316
(38 504), 330 (31 148). IR (cm-1): 3099, 1497, 1246, 1026, 943, 634, 592.
1HNMR (600MHz, CDCl3): δ 7.82 (s, 1H, H-2), 7.42 (d, J5,4 = 1.50 Hz,
H-11), 7.04 (s, 1H, H-4), 6.87 (d, J6,7 = 16.05 Hz, 1H, H-6/7), 6.82
(d, J6,7 = 16.05 Hz, 1H, H-6/7), 6.43 (dd, J4,3 = 3.33 Hz, J4,5 = 1.5 Hz, 1H,
H-10), 6.40 (d, J3,4 = 3.33 Hz, 1H, H-9).

13C NMR (75 MHz, CDCl3): δ
152.1 (d, C-2), 150.2 (2s, C-5,8), 142.9 (d, C-11), 124.2 (d, C-4), 117.7 (d,
C-6/7), 111.9 (d, C-10), 111.1 (d, C-6/7), 110.2 (d, C-9). HRMS
(MALDI-TOF/TOF; m/z): [M þ H]þ calcd for C9H7NO2 162.0550,
found 162.0554.
trans-5-[2-(Thiophen-2-yl)vinyl]oxazole (7a).White crystals (0.79 g,

90%). Mp: 64.9-66 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)):
322 (28 390). IR (cm-1): 3117, 2158, 2006, 1483, 1246, 947. 1H NMR
(600 MHz, CDCl3): δ 7.82 (s, 1H, H-2), 7.24 (d, J9,10 = 4.98 Hz, 1H,
H-9), 7.21 (d, J6,7 = 16.02 Hz, 1H, H-6/7), 7.10 (d, J10,11 = 3.50 Hz, 1H,
H-11), 7.04 (s, 1H, H-4), 7.01 (dd, J9,10 = 4.98 Hz, J10,11 = 3.5 Hz, 1H,
H-10), 6.72 (d, J6,7 = 16.02 Hz, 1H, H-6/7). 13C NMR (151 MHz,
CDCl3): δ 149.8 (d, C-2), 149.5 (s, C-5), 141.1 (s, C-8), 127.4
(d, C-10), 126.9 (d, C-9/11), 125.0 (d, C-9/11), 123.6 (d, C-4),
122.8 (d, C-6/7), 111.7 (d, C-6/7). HRMS (MALDI-TOF/TOF; m/z):
[M þ H]þ calcd for C9H7NOS 178.0321, found 178.0323.
trans-5-[2-(Thiophene-3-yl)vinyl]oxazole (7b). )Yellow crystals

(0.82 g, 93%). Mp: 101.9-102.1 �C. UV (EtOH; λmax/nm (ε/dm3

mol-1 cm-1)): 299 (29 987), 313 (22 492). IR (νmax/cm
-1): 3126,

3093, 2923, 1640, 1509, 1486, 1298, 1113. 1H NMR (300 MHz,
CDCl3): δ 7.82 (s, 1H, H-2), 7.24-7.28 (m, 3H, H-9,10,12), 7.10
(d, J6,7 = 16.20 Hz, 1H, H-6/7), 7.04 (s, 1H, H-4), 6.75 (d, J6,7 = 16.02
Hz, 1H, H-6/7). 13C NMR (151 MHz, CDCl3): δ 150.4 (s, C-5), 150.2
(d, C-2), 139.0 (s, C-8), 126.6 (d), 124.6 (d, C-6/7), 124.4 (d, C-4),
123.8 (d), 123.7 (d), 112.9 (d,C-6/7).HRMS(MALDI-TOF/TOF;m/z):
[M þ H]þ calcd for C9H7NOS 178.0321, found 178.0318.
trans-4-[2-(Oxazol-5-yl)vinyl]pyridine (8). White crystals (0.52 g,

60%). Mp: 89-91 �C. UV (EtOH; λmax/nm (ε/dm3 mol-1 cm-1)):
293 (20 994), 304 (22 128), 311 (20 186). IR (cm-1): 3068, 2949, 2183,
1593, 1419, 1213, 1107, 947, 800, 636, 521. 1H NMR (600MHz, CDCl3):
δ 8.60 (d, 2H, J9,10 = 5.55 Hz, H-12, H-10), 7.90 (s, 1H, H-2), 7.33 (d, 2H,
J9,10 = 5.55Hz,H-9), 7.19 (s, 1H,H-4), 7.11(d, J6,7 = 16.26Hz, 1H,H-6/7),
7.02(d, J6,7 = 16.26Hz, 1H,H-6/7).

13CNMR(151MHz,CDCl3):δ 151.1
(d, C-2), 150.4 (d, C-10), 149.5 (s, C-5), 143.4 (s, C-8), 127.4 (d, C-6/7),
126.2 (d, C-4), 120.8 (d, C-9), 117.0 (d, C-6/7). HRMS (MALDI-TOF/
TOF; m/z): [M þ H]þ calcd for C10H8N2O 173.0709, found 173.0705.
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