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Synopsis. Benzoylphenyldiazomethane and diazo-
acetophenone react with several nitriles in the presence of
WClg catalyst to produce 2-substituted 4,5-diphenyloxazoles
(la—d) and 2-methyl-5-phenyloxazole (2) in good yields.
The remarkable catalysis is ascribed to the good affinity of
tungsten with carbenes. The catalytic decomposition of di-
phenyldiazomethane yields diphenylcarbenium ion, which
is transformed into triarylmethanes in aromatic solvents.

Lewis acid-catalyzed decomposition of diazo com-
pounds gives intermediary carbene complexes, which are
often too much reactive for synthetic applications.)) The
requisite selectivity should be attained by proper choice
of the metal salt catalyst in which the central metal atom
has good affinity with carbenes and therefore stabilizing
the intermediate carbene complex. Among them
tungsten salt seems to be a candidate since low valent
tungstens give very stable carbene complexes.?> On this
account we have investigated the catalytic activity of
tungsten hexachloride in the thermal decomposition of
diazo compounds.

Decomposition of Diazo Ketones in Nilriles. When
benzoylphenyldiazomethane was treated with tungsten
hexachloride suspended in benzonitrile at room tempera-
ture, immediate decomposition occurred. Work-up gave
2,4,5-triphenyloxazole (1a). Similarly upon the catalytic
decomposition in several nitriles the diazo ketone
afforded oxazoles 1b—d in good to moderate yields.
Diazoacetophenone was also converted into 2-methyl-5-
phenyloxazole (2).
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The results are in sharp contrast to the thermal,
photochemical or copper(II)-catalyzed decomposition
which give only negligible yields of oxazoles.® The
remarkable catalysis by WClg can be attributed to the
Lewis acidity of the salt® coupled with its good affinity
with carbenes.2® The dual character would probably
account for the assumption that both a-keto carbenes and
nitriles are assembled together within the ligand sphere
of W(VI) and are cyclocoupled effectively. Another
noteworthy facet is the formation of 2-vinyl-4,5-diphenyl-
oxazole (1d) in the reaction of benzoylphenyldiazo-
methane with acrylonitrile, where none of the cyclo-
propanation product has been detected. This suggests
the electrophilic nature of carbenic center.®)  These
observations are in accord with the following mechanistic
postulation.?
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Decomposition of Diphenyldiazomethane. Tungsten

hexachloride catalyzes the decomposition of diphenyl-
diazomethane (3) in another way. N-Benzhydrylacet-
amide was produced in the reaction with acetonitrile.
When 3 was treated with WCI; dissolved in N,N-
dimethylformamide (DMF), immediate. decomposition
was again observed and a light green solution was
obtained which upon hydrolysis gave benzhydrol and
upon methanolysis benzhydryl methyl ether (see
Experimental). Deuterium oxide quenching of this
solution resulted in no deuterated benzhydrol.
Obviously the aliphatic proton of diphenylcarbenium
ion intermediate originates from the catalyst, but the
proton source could not be eliminated in spite of
repeated sublimations.®) The catalytic decomposition
of 3 in aromatic solvents (benzene, toluene, and anisole)
gave Friedel-Crafts type products, triarylmethanes
(PhyCH, 58%,; Ph,CHCH Me, 47%,; Ph,CHCH,~p-
OMe, 769, respectively).

Experimental

All the temperatures were uncorrected. The IR spectra
were obtained on a Shimadzu spectrometer 27-G, mass
spectra on a Hitachi RMU-6L, and PMR spectra on JEOL
JNM-PMX 60, JEOL C-60-H, or Varian EM-360 spectrom-
eter. Unless otherwise stated, commercial tungsten hexa-
chloride was sublimed once (160 °C/0.2 Torr). All the ex-
periments were performed under a nitrogen atmosphere
and at room temperature.

Triphenyloxazole (Ia). A solution of benzoylphenyl-
diazomethane (0.11 g, 0.50 mmol) in benzonitrile (3 ml) was
added to a suspension of WCl; (0.20 g, 0.49 mmol) in the
same solvent (2 ml). Nitrogen evolution immediately occur-
red and after 5 min the solution turned to light brown, then
to dark blue after 2 h. After the addition of water the reac-
tion mixture was extracted (AcOEt), dried (Na,SO,), and
concentrated in vacuo. Preparative TLC (alumina, benzene,
R, 0.6—0.8) afforded 2a (80 mg, 66%). Mp 113—115°C
(1lit,» 114—115°C); IR (Nujol): 3050; 1602, 1595, 1555,
1490, 1450, 968, 770, 694, cm—1; MS: m/e 297 (M*); PMR
(CCly): 6 7.2—8.1 (m, Ph). Byproducts were diphenyl-
ethanedione (4) (13 mg, 12%) and 2-chloro-1,2-diphenyl-
ethanone (5) (21 mg, 18%,).

2-Methyl-4,5-diphenyloxazole (1b):» 659, vyield; bp 80—
90 °C (bath temp)/0.1 Torr; IR (neat): 3060, 2940, 1602,
1585, 1500, 1443, 1270, 1226, 1051, 1020, 967, 767, 699 cm™1;
MS: m/e 235 (M+); PMR (CCl,): 6 2.50 (s, 3H, Me), 7.1—7.6
(m, 10H, Ph).
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2-Ethyl-4,5-diphenyloxazole (1a):® 45%, yield; bp 110—
125 °C (bath temp)/0.3 Torr; IR (neat): 3060, 1603, 1570,
1500, 1450, 1211, 1060, 1024, 965, 761, 692 cm~!; MS: m/e
249 (Mt); PMR (CCly): 6 1.43 (t, J=9 Hz, 3H, Me), 2.85
(9, J=9Hz, 2H, CH,), 7.0—8.1 (m, 10H, Ph). 4 was a
by-product (79%).

4,5-Diphenyl-2-vinyloxazole (1d):1® 509, yield; bp 150—
168 °C (bath temp)/0.2 Torr; IR (neat): 1600, 1530, 1180,
1070, 1029, 980, 760, 695 cm~1; MS: m/e 247 (Mt); PMR
(CCL): 6 5.3—6.9 (m, 3H, CH=CH,), 7.0—8.2 (m, 10H,
Ph). By-products were 4 (19%), 5 (139) and 2-hydroxy-
1,2-diphenylethanone (15%).

2-Methyl-5-phenyloxazole (2): 66% vyield; mp 56—58 °C
(lit,» 58 °C); IR (Nujol): 1580, 1560, 1215, 1132, 1060,
940, 839, 830, 764, 698, 676 cm=1; MS: m/e 159 (M*); PMR
(CCly):62.48 (s, 3H, Me), 7.1—7.8 (m, 6H, aromatic protons).
2-Chloro-1-phenylethanone (419,) was also obtained.

Decomposition of 3 in Acetonitrile. A solution of 3 (97 mg,
0.50 mmol) in acetonitrile (1 ml) was added to a suspension
of WClg (0.20 g, 1.5 mmol) in the same solvent (5 ml). After
10 h the reaction mixture was worked up. Preparative TLC
(silica gel, benzene) afforded N-benzhydrylacetamide!® (R;
0.3—0.4, 38 mg, 329%) along with 9,10-diphenylphenan-
threne!® (R, 0.9—0.95, 57 mg, 649%,).

Decomposition of 3 in DMEF. A solution of 3 (97 mg,
0.50 mmol) in DMF (1 ml) was added to a solution of WCl,
(0.20 g, 0.50 mmol) in DMF (5 ml). After 1h the reaction
mixture was quenched (H,O) and extracted (ether). Pre-
parative TLC (silica gel, benzene, R; 0.2—0.3) of the crude
product afforded benzhydrol (63 mg, 779,) along with tetra-
phenylethylene (R; 0.8—0.9, 13 mg, 9%). Quenching with
methanol afforded benzhydryl methyl ether in 609, yield.1®

Decomposition of 3 in Anisole. A solution of 3 (0.10 g,
0.53 mmol) in anisole (1 ml) was added to a brown solution
of WCl; (0.20g, 0.51 mmol) in anisole (5ml). After 5h
the reaction mixture was quenched with water and extracted
with ether. The organic layer was dried (Na,SO,), con-
centrated in vacuo, and the residue was purified by prepara-
tive TLC (silica gel, benzene, R, 0.8—0.9, 0.10g, 769%,).
Mp 61—62 °C (1it,»» 61 °C); IR (Nujol): 1610, 1510, 1250,
1030, 700 cm—'; MS: m/e 274 (Mt); PMR (CCl,): 6 3.73
(s, 3H, OMe), 5.47 (s, 1H, CH), 6.6—7.1 (ABq, 4H, C¢H,-
OMe), 7.0—7.5 (m, 10H, Ph).
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