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Development of novel methods for utilization acetal group and their application
to synthesis of polycyclic compounds

Yamada, Tsuyoshi
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[4+2]
EL

o We have developed an intramolecular cyclization reaction utilizing acetal,
which is generally used as a protecting group for carbonyl groups, as a "hydride

rearrangement-promoting group”. The Lewis acid-catalyzed intramolecular cyclization reaction of
alkynyl acetals efficiently proceeded to synthesize phenanthrene derivatives in good to high yield.
Furthermore, we have revealed that intramolecular cyclization of alkynyl ketones followed by
pseudodimerization or [4+2] cycloaddition reactions carried out efficiently in the presence of

appropriate gold(l) catalysts. Finally, we have succeeded in developing the molecular transformation
reaction to synthesize linked polycyclic compounds. Various important substructures of biologically
active substances and organic EL devices can be easily synthesized by using these methods.
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Condition A
AgOTf (5 mol%), MS4A
DCE (0.1 M), 80°C, 3h

Condition B
BF3*OEt; (5 mol%), MS4A
DCE (0.1 M), 25°C, 3 h

OMe
A: 6a quant. A: 6b 90% (7b 10%) A: 6¢ 47% (7¢ 50%) A: 6d 57% (7d 24%)
B: 6a quant B: 6b 91% (7b 7%) B: 6¢ 90% (7¢ 4%) B: 6d 80% (7d 10%)
g g
O o]
OMe
s OO
OMe OMe

A: 6e 75% (Te 17%) A: 6f 78% (7f 9%) A: 69 91% (79 trace) A: 6h 72% (7Th 25%) A: 6i 32% (7i 20%)
B: 6e 58% (7e 32%) B: no reaction B: 69 80% (79 13%) B: 6h 88% (7h 8%) B: 6i 74% (7i 12%)

OMe
o 0
SO WO
Me
A: 6] 15% (7] 9%) A: 6k 37% (Tk 12%) A: 61 34% (71 32%) A: 6m 4% (Tm 5%) A: 6n53%
B: 6j 69% (7j 12%) B: 6k 66% (7k 32%) B: 61 90% (71 6%) B: 6m 30% (7m 30%)  B: complex mixture
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