X/

Oleg Larinov (Autor)
Novel Synthese of Biologically Active Compounds
Containing Cyclopropane Moieties

é Oleg Larionov

Novel Syntheses of Biclogically Active Compounds
Containing Cyclopropane Moleties

Cuvillier Verlag Géttingen

https://cuvillier.de/de/shop/publications/2296

Copyright:

Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Goéttingen,
Germany

Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



Contents

A. Introduction and Background..............cccccecnicinieicceeeeceee e 1
1. General CoNSIAEIAIONS.........coiuireeierieeee sttt 1
2. [ [ =0 01V o o SR PS 3
3. 3-(trans-2-Nitrocyclopropyl)alaning. ..........ccoeeereneeieneeie e 4
4, PYrrole SYNNESES .......ooe e 6
5. Total Synthesis of BElaCtOSINS.........ccocuviieiiieciecieee e 11
6. Substituted 2-Cyclopropylideneacetates............ccooveverierienieesennieenee 18
7. GOaAlS Of tHISSIUAY ....veeveieieieie e s 22

B. MAINPAIT ... 23

1. Productive Asymmetric Synthesis of All Four Stereoisomers of 3-(trans-2-

Nitrocyclopropyl)aanine and 3-(trans-2-Aminocyclopropyl)alanine . 23

1.1. Asymmetric Synthesis of 3-(trans-2-Nitrocyclopropyl)aanine..................... 23
1.2. Rational Synthesis of 3-(trans-2-Aminocyclopropyl)aanine......................... 33
G T 1 010 YOS 36

2. Enantioselective Total Syntheses of Belactosin A, Belactosin C, and the

Homoanalogue of BelactoSin C.........cceeeeveveeece e 37
2.1. Preliminary Considerations and Retrosynthetic Analysis..........cccccveeeereeenne. 37
2.2. Synthesis of the Dipeptide COMPONENT...........ocerireririeeieere s 39

2.3. Synthesis of the B-Lactone COMPONENt..........ccerererierieeneere e 42



1 Contents

2.4. Fina Assembly of the Belactosin Backbone............ccocevveceieenecce e 46
2.5. Biological Relevance of the Belactosin Synthesis........................co 59
2.6, SUMMIAIY ...coiteeiiee ettt st e s te et sste e bt e sse e e sseesateenbeesnteeteesaeeenbeesnseensees 50

3. Versatile Direct Synthesis of Oligosubstituted Pyrroles by Cycloaddition of
o-Metallated |socyanides to ACEtylenes..........coceveveevenenen s 52

3.1. Background and Mechanistic ConSiderations............ccceeeevveneesiecieeseeseenens 52
3.2. Base-Mediated Formal Cycloaddition of Substituted Methyl Isocyanides to
Electron Acceptor-Substituted Acetylenes...........ccceveeveeieceeseeie e 53

3.3. Catalytic Formal Cycloaddition of Substituted Methy! socyanides to

Electron Acceptor-Substituted Acetylenes...........cocvvveveevecceeneece e 58
3.4. Scope and Limitations of the New Pyrrole Synthesis..........ccccccevveveveeieennene 60
3.5, SUMMIBIY ...ttt st e s b e bt e e sba e sbe e s snaeean 64

4. Synthesis and Transformations of Cyclopropylglycine and Methyl 2-
Cyclopropyl-2-(N-BoC-imin0)aCetate...........cccveeeeereeieeireeie e 65
4.1. Preliminary CoNSIAEralioNnS .........ccccveveieeieeieseesreesiesee e esre e sre e snesseenne s 65
4.2. Nove synthesis of Racemic and Enantiomerically Pure Cyclopropylglycine
and SOme Of ItS DEfiVALIVES..........ccoririierereee e 70
4.3. Development of aNew Protocol for Efficient N-Chlorinations of Amides and
CarDBIMELES ...ttt 76
4.4. Completion of Methyl 2-Cyclopropyl-2-(N-Boc-imino)acetate Synthesis and

Study of Its Reactivity and Transformations...........ccccccevveveeieieeseccee s, 80

5. Facile Preparation of tert-Butyl 1-tert-Butoxycarbonylaminocyclopent-3-

enecarboxylate from Inexpensive Starting Materias..........ccccceeeveeneene. 89



Contents 11

5.1. BaCKGrOUNG ... .....oooiiiiiiiiie e 89

5.2. New Synthesis of the CNS-active prodrugs precursor 187 ........................ 92

9.3 SUMIMBIY ..o 95

C. EXperimental SECHION .......ooveieieriieiieeerie e 96
L. GONEIEL ...ttt e naeas 96
1.1. Reagents and ChEMICAIS........coii i 96
1.2 Chromatograph .......ccceeereerieriereeseese e sn b 97

1.3 Physical and SpectroscopiC MEeasSUrements .........ccocveveereeeeneeseeseeseeseeseeneens 98

1.4 Preparation of KNoOwn COMPOUNGS..........ccoererinerienenieiesieseesee s 100

2. Experimental Procedures for the Compounds from Chapter 1 “Asymmetric
Syntheses of 3-(trans-2-Nitrocyclopropyl) aanine and 3-(trans-2-
Aminocyclopropy)alaning” ...........cccccevveieece e 101

3. Experimental Procedures for the Compounds from Chapter 2
“Enantioselective Total Syntheses of Belactosin A, Belactosin C, and
ITS HOMOANAIOQUE” ... 113

4. Experimental Procedures for the Compounds from Chapter 3 “Versatile
Direct Synthesis of Oligosubstituted Pyrroles by Cycloaddition of o-
Metallated | socyanides to ACEtylenes”.........ccccvevveveeveeneenensee s, 131

5. Experimental Procedures for the Compounds from Chapter 4 “Synthesis and
Transformations of Cyclopropylglycine and Methyl 2-Cyclopropyl-2-

N-Boc-iminoacetate”



v Contents

6. Experimental Procedures for the Compounds from Chapter 5 “Facile

Preparation of tert-Butyl 1-tert-Butoxycarbonyl aminocyclopent-3-

enecarboxylate from Inexpensive Starting Materias’..........ccccue..ee. 156
D. Conclusions and OULIOO0K ..........ccueereeiieeiee et 159
E. Bibliography and COMMENTS...........ccceveeiieiir e 165
Fo SPECIIA ... e 182



