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CHAPTER 2 EXPERIMENTAL

2.1

2.2

2.3

Preparation and resolution of both enantiomerically pure dimethyl

itaconate—anthracene adducts ((+)-(11S)-100 and (-)-(11R)-100)

2.1.1 Preparation of (x)-11-carbomethoxy-11-carboxylmethyl-9,10-
dihydro-9,10-ethanoanthracene ((x)-100)

2.1.2 Preparation of (-)-11-carbomethoxy-11-[(—)-menthoxy acetyl]-
9,10-dihydro-9,10-ethanoanthracenes ((-)-(11S)-101a and
(-)-(11R)-101b)

2.1.3 Preparation of optically active (+)-(11S)-11-carbomethoxy-11-
methoxyacetyl-9,10-dihydro-9,10-ethanoanthracene
((+)-(115)-100)

2.1.4 Preparation of optically active (-)-(11R)-11-carbomethoxy-11-
methoxyacetyl-9,10-dihydro-9,10-ethanoanthracene
((-)-(11R)-100)

Synthesis of both enantiomerically pure monoacid-anthracene

adducts (+)-(11S)-102 and (-)-(11R)-102

2.2.1 Synthesis of enantiomeric (+)-(11S)-11-carbomethoxy-11-
carboxylmethyl-9,10-dihydro-9,10-ethanoanthracene
((+)-(115)-102)

2.2.2 Synthesis of enantiomeric (—)-(11R)-11-carbomethoxy-11-
carboxylmethyl-9,10-dihydro-9,10-ethanoanthracene
((5)-(11R)-102)

Synthesis of both enantiomerically pure amide—anthracene adducts

(+)-(115)-103, (-)-(11R)-103, (+)-(11S)-104 and (-)-(11R)-104

2.3.1 Synthesis of (+)-(11S)-11-carbomethoxy-11-pyrrolidinyl
acetyl-9,10-dihydro-9,10-ethanoanthracene ((+)-(11S)-103)

2.3.2 Synthesis of (-)-(11R)-11-carbomethoxy-11-pyrrolidinyl
acetyl-9,10-dihydro-9,10-ethanoanthracene ((-)-(11R)-103)

2.3.3 Synthesis of (+)-(11S)-11-carbomethoxy-11-piperidinyl acetyl-
9,10-dihydro-9,10-ethanoanthracene ((+)-(11S)-104)
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2.4

2.5

2.3.4 Synthesis of (—)-(11R)-11-carbomethoxy-11-piperidinyl acetyl-
9,10-dihydro-9,10-ethanoanthracene ((-)-(11R)-104)

Synthesis of both enantiomerically pure pyrrolidinyl amide—

anthracene adduct derivatives (11S)-114, (11R)-114, (11S)-115 and

(11R)-115

2.4.1 Synthesis of (11S)-11-[2'-benzyl-1'-pyrrolidinylacetyl]-11-
carbomethoxy-9,10-dihydro-9,10-ethanoanthracene
((11S)-144)
2.4.1.1 By using 1.2 equivalence of lithium diisopropylamide

(LDA)
2.4.1.2 By using 2.5 equivalence of lithium
diisopropylamide (LDA)

2.4.2 Synthesis of (11R)-11-[2'-benzyl-1'-pyrrolidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((11R)-114)

2.4.3 Synthesis of (11S)-11-[2'-methyl-1'-pyrrolidinylacetyl]-11-
carbomethoxy-9,10-dihydro-9,10-ethanoanthracene
((11S)-115)

2.4.4 Synthesis of (11R)-11-[2'-methyl-1"-pyrrolidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((11R)-115)

Synthesis of both enantiomerically pure piperidinyl amide—anthracene

adduct derivatives (115)-116, (11R)-116, (11S)-117 and (11R)-117

2.5.1 Synthesis of (11S)-11-[2'-benzyl-1'-piperidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((115)-116)
2.5.1.1 By using 1.2 equivalence of lithium

diisopropylamide (LDA)
2.5.1.2 By using 2.5 equivalence of lithium
diisopropylamide (LDA)
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2.6

2.7

Xi

2.5.2 Synthesis of (11R)-11-[2'-benzyl-1'-piperidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((11R)-116)

2.5.3 Synthesis of (11S)-11-[2'-benzyl-1'-piperidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((118)-117)

2.5.4 Synthesis of (—)-(11R)-11-[2’-methyl-1"-piperidinylacetyl]-11-
carbo-methoxy-9,10-dihydro-9,10-ethanoanthracene
((11R)-117)

Synthesis of diastereomerically pure spiro—lactone anthracene adducts

(4'S,11R)-107a, (4'R,11R)-107b, (4'S,11R)-108a and (4'R,11R)-108b

2.6.1 Synthesis of diastereomeric tetrahydro-4'-carbopyrrolidinyl-
5',5'-diphenyl-2’-furanone-3'-spiro-11-9,10-dihydro-9,10-
ethanoanthracenes ((+)-(4'S,11R)-107a and (4'R,11R)-107b)

2.6.2 Synthesis of diastereomeric tetrahydro-4'-carbopiperidinyl-
5',5'-diphenyl-2'-furanone-3'-spiro-11-9,10-dihydro-9,10-
ethanoanthracenes ((+)-(4'S,11R)-108a and (4'R,11R)-108b)

Reduction reaction of both enantiomerically pure (pyrrolidinyl or

piperidinyl) amide—anthracene adducts
2.7.1 Synthesis of (—)-(11S)-11-hydroxymethylene-11-(2"'-
pyrrolidinylethyl)-9,10-dihydro-9,10-ethanoanthracene
((-)-(115)-105)
2.7.1.1 By using 5 equivalence of lithium aluminium
hydride (LAH)

2.7.1.2 By using 10 equivalence of lithium aluminium
hydride (LAH)

2.7.1.3 By using 15 equivalence of lithium aluminium
hydride (LAH)

2.7.1.4 By using 5 equivalence of lithium aluminium
hydride (LAH) and refluxing overnight
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2.7.2

2.7.3

2.7.4

Xii

Synthesis of (+)-(11R)-11-hydroxymethylene-11-(2"'-

pyrrolidinylethyl)-9,10-dihydro-9,10-ethanoanthracene

((+)-(11R)-105)

Synthesis of (—)-(11S)-11-hydroxymethylene-11-(2"'-

piperidinylethyl)-9,10-dihydro-9,10-ethanoanthracene

((-)-(115)-106)

2.7.3.1 By using 5 equivalence of lithium aluminium hydride
(LAH)

2.7.3.2 By using 10 equivalence of lithium aluminium
hydride (LAH)

2.7.3.3 By using 15 equivalence of lithium aluminium
hydride (LAH)

2.7.3.4 By using 5 equivalence of lithium aluminium
hydride (LAH) and refluxing overnight

Synthesis of (+)-(11S)-11-hydroxymethylene-11-(2"'-

piperidinylethyl)-9,10-dihydro-9,10-ethanoanthracene

((+)-(115)-106)

2.8 Reduction reaction of diastereomerically pure spiro—lactone

anthracene adducts (4'S,11R)-107a and (4'S,11R)-108a

2.8.1

Synthesis of compound (4'S,11R)-114a by variation of the

stoichiometric amount of lithium aluminium hydride (LAH) as

a nucleophile and reaction times

2.8.1.1 By using 7 equivalence of lithium aluminium
hydride (LAH) and stirring 3 hours

2.8.1.2 By using 7 equivalence of lithium aluminium
hydride (LAH) and stirring 6 hours

2.8.1.3 By using 7 equivalence of lithium aluminium
hydride (LAH) and stirring 24 h

2.8.1.4 By using 7 equivalence of lithium aluminium
hydride (LAH) and stirring 3 days
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Xiii

2.8.1.5 By using 20 equivalence of lithium aluminium
hydride (LAH) and stirring 24 h
2.8.1.6 By using 20 equivalence of lithium aluminium
hydride (LAH) and stirring 3 days
2.8.1.7 By using 7 equivalence of lithium aluminium
hydride (LAH) and refluxing overnight
2.8.2 Synthesis of compound (4'S,11R)-114b by variation of the

stoichiometric amount of lithium aluminium hydride (LAH) as

a nucleophile and reaction times

2.8.2.1 By using 7 equivalence of lithium aluminium
hydride (LAH) and stirring 3 days

2.8.2.2 By using 20 equivalence of lithium aluminium
hydride (LAH) and stirring 3 days

2.8.2.3 By using 7 equivalence of lithium aluminium

hydride (LAH) and refluxing overnight

CHAPTER 3 RESULTS AND DISCUSSION

3.1

3.2

3.3

Preparation and resolution of optically active monoacid—anthracene
adducts (+)-(11S)-102 and (-)-(11R)-102 as starting material
Synthesis of optically active amide—-anthracene adducts (+)-(11S)-
103, (-)-(11R)-103, (+)-(11S)-104 and (-)-(11R)-104

3.2.1 Synthesis of both optically active pure 11-carbomethoxy-
11pyrrolidinylacetyl-9,10-dyhydro-9,10-ethanoanthracene
((+)-(115)-103 and (-)-(11R)-103)

3.2.2 Synthesis of both optically active pure 11-carbomethoxy-11-
piperidinylacetyl-9,10-dyhydro-9,10-ethanoanthracene
((+)-(11S)-104 and (-)-(11R)-104)

Derivatization of optically active amide—anthracene adducts

(+)-(115)-103, (-)-(11R)-103, (+)-(11S)-104 and (-)-(11R)-104
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