XIX

Table of Contents

Volume 2:
Compounds of Groups 7-3 (Mn---, Cre--, V-ee, Ticee, SC-+-,
La-.., Ac...)

2.4 Product Class 4: Arene Organometallic Complexes of Chromium,
Molybdenum, and Tungsten

2.4.12 Arene Organometallic Complexes of Chromium, Molybdenum,
and Tungsten
M. Uemura
2.4.12 Arene Organometallic Complexes of Chromium, Molybdenum, and Tung-
N I R T T T 1
2.4.12.1 Method 1: Synthesis of Tricarbonylmetal-Arene Complexes by Arene
Modiﬁcation ............................................... 1
2.4.12.1.1 Variation 1: Via Nucleophilic Substitution ««--«c-veeeeeeieeeiiein.. 1
2.4.12.1.2 Variation 2: Under Thermal Conditions; Chromium Migration --«---«--.-- 3
2.4.12.2 Method 2: Synthesis of Tricarbonylmetal-Arene Complexes by Side-
Chain Modiﬁcation ......................................... 7
2.4.12.2.1 Variation 1: Via Cydoaddition .......................................... 7
2.4.12.2.2 Variation 2: Via Radical Coupling ....................................... 8
2.4.123 Method 3: Synthesis of Optically Active Arene Complexes «-+«--cc-xeen. 14
2.4.12.3. Variation 1: Diastereo- and Enantioselective Lithiation-Electrophilic Addi-
tiON Reactions ~:ccevereerermenninin ittt 15
2.4.12.32 Variation 2: Palladium-Catalyzed Reactions; Catalytic Asymmetric Syn-
AT T 17
2.4.12.4 Method 4: (Arene)tricarbonylchromium(0) Complexes as Catalysts ----- 19
2.4.12.5 Method 5: (Arene)tricarbonylchromium(0) Complexes as Chiral Ligands - 20
Volume 4:
Compounds of Group 15 (As, Sb, Bi) and Silicon Com-
pounds
4.4 Product Class 4: Silicon Compounds
4.4.26.7 1-Diazo-1-silylalkanes
Y. Hari, T. Aoyama, and T. Shioiri
4.4.26.7 1-Diazo-1 -silylalkanes .................................................... 25
4.4.26.7.1 Synthesis Of 1-Diazo-1 _Silylalkanes .......................................... 25
4.4.26.7.1.1 Method 1: Synthesis of 1-Diazo-1-silylalkanes from Diazoacetates ------ 25

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XX

4.4.26.7.1.2

4.4.26.7.1.2.1
4.4.26.7.1.2.2
4.4.26.7.1.2.3
4.4.26.7.1.2.4

4.4.26.7.2

4.4.26.7.2.1
4.4.26.7.2.2
4.4.26.7.2.3

4.4.26.7.2.4
4.4.26.7.2.5
4.4.26.7.2.6

71

7.1.2.44

7.1.2.44

7.1.2.44.1

7.1.2.44.2
7.1.2.443

7.1.2.44.4
7.1.2.44.5
7.1.2.44.6
7.1.2.44.7

7.1.3.18

7.1.3.18

7.1.3.18.1
7.1.3.18.2
7.1.3.18.3
7.1.3.18.4
7.1.3.18.5
7.1.3.18.6

Table of Contents

Method 2: Reaction of Metalated Diazo(trimethylsilyl)methane with

Electrophiles «« -« «eevvemmemneniiiiii 27
Variation 1: Hydroxyalkylation of Diazo(trimethylsilyl)methane ---------- 27
Variation 2: Borylation of Diazo(trimethylsilyl)methane ----«--cevneenen. 28
Variation 3: Sulfidation of Diazo(trimethylsilyl)methane -«--«--c-vvnveenes 28
Variation 4: Phosphinylation of Diazo(trimethylsilyl)methane -----------. 28
App“cations of 1-Diazo-1 _Si|y|a|kanes ....................................... 29
Method 1: Diazo(trimethylsilyl)methane as a One-Carbon Unit --------- 30
Method 2: Diazo(trimethylsilyl)methane as a C—N—N Unit ------------- 45
Method 3: Applications of Diazo(trimethylsilyl)methane in the Genera-

tion of Alkylidene Carbenes ««««««eevvemrerueeieineinn.. 48
Method 4: Applications of 2-Diazo-2-(trimethylsilyl)ethanols ----------- 57
Method 5: Applications of Diazo(silyl)acetates «--«-«v-evoeeeeneeneennn. 60
Method 6: Applications of Diazo(silyl)methyl Ketones -«--«--cuvenevnen. 64
Volume 7:

Compounds of Groups 13 and 2 (Al, Ga, In, Tl, Be---Ba)

Product Class 1: Aluminum Compounds

Aluminum Hydrides
H. Naka and S. Saito
Aluminum Hydrides ...................................................... 69
Method 1: Amine- and Amide-Aluminate Complexes Prepared from

Lithium Aluminum Hydride and Amines «--««-v-veevvereennn. 69
Method 2: Sodium Bis(2-methoxyethoxy)aluminum Hydride ----------- 69
Method 3: Sodium Bis(2-methoxyethoxy)aluminum Hydride with Pyrro-

lidine and Potassium tert-Butoxide ---««--cevveneeeneiennn. 70
Method 4: Diisobutylaluminum Hydride with Metal Alkoxides ---------- 72
Method 5: Diisobutylaluminum Hydride with Lithium Amides ---------- 72
Method 6: Diisobutylaluminum Hydride with Nickel Compounds ------- 73
Method 7: Trivalent Aluminum Trihydride-Amine Complexes --«------- 76
Aluminum Halides
H. Naka and S. Saito
AluminumHalides - - v e 79
Method 1: Aluminum Halides with Amino Ligands -««-«--cveeeeeneenen. 79
Method 2: Aluminum Halides with Chiral Alkoxide Ligands ------------- 81
Method 3: Aluminum Halides Coordinated with Thiols or Sulfides ------ 88
Method 4: Aluminum Halides with Onium Salts «--cceovvveeeieiennn. 88
Method 5: Aluminum Bromide with Organosilicon Halides -------+----- 89
Method 6: Aluminum Triiodide «+- v vvrrmrim i i e 90

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

7.1.9.11

7.1.9.11

7.1.9.11.1
7.1.9.11.1.
7.1.9.11.1.2
7.1.9.11.2

7.1.9.11.2.1
7.1.9.11.3

7.1.9.11.3.1
7.1.9.11.3.2

7.2

7.2.8

7.2.8

7.2.8.1

7.2.8.2

7.2.83
7.2.8.4

7.2.8.5

7.2.8.6
7.2.8.7

7.3

7.3

7.3.1

7.3.1.1
7.3.1.1.1
7.3.1.1.2
7.3.1.1.3
7.3.1.2
7.3.1.2.1
7.3.1.2.2
7.3.13

Table of Contents XXI

Triorganoaluminum Compounds
M. Oishi and H. Takikawa
Triorganoaluminum COmMPOUNdS -+« vvemeernenieiiiiiiin, 93
Method 1: Applications in Addition to C—C Multiple Bonds ------------ 93
Variation 1: Carboalumination of Alkenes and Alkynes «--«--c-vceeeneens 93
Variation 2 Conjugate Addition -+« ««eeemremeemenieneiiii 97
Method 2: Applications in Addition Reactions to Carbon—Heteroatom
MUIEIPlE BONAS ««« v v vmvemeenenieneiiiiiiieiiee e 102
Variation 1: Reaction with Carbonyl Substrates - «-««-ceoevveeeeneenenn.n. 102
Method 3: Applications in Activation of Inert Chemical Bonds ---------- 104
Variation 1: Alkylative Defluorination -««-«eovveeneeneeenienn, 104
Variation 2: Carbon—Hydrogen Bond Activation ««-««-ceoeeeeneeneennn 107

Product Class 2: Gallium Compounds

Gallium Compounds
M. Yamaguchi
Gallium COMPOUNAS -+« v v vereeennent ettt 113
Method 1: Synthesis of Organogallium(lll) Complexes Containing Gal-
[TUM—Gallium BONS «« -+« cevnreemmneemmmneennaneennaneennn. 113
Method 2: Synthesis of Organogallium Complexes Containing a Bond
between Gallium and a Transition Metal «--«--vvereenennts 114
Method 3: Synthesis of Organogallium(lll) Halides - «-«--vvvenveneenen 115
Method 4: Synthesis of Organogallium(lll) Complexes Containing a Bond
between Gallium and a Group 16 Element ----c-cveeeeeenen. 116
Method 5: Synthesis of Organogallium(lll) Complexes Containing a Bond
between Gallium and a Group 15 Element ----c--vneeneenen. 117
Method 6: Synthesis of Triorganogallium(lll) Complexes -«--«--ccvuvent 119
Method 7: Synthesis of Organogallium(l) Complexes -«--«--ceeueeneens 120
Product Class 3: Indium Compounds E»

S. Araki and T. Hirashita

Product Class 3: Indium Compounds ...................................... 125
Product Subclass 1: Allylic Indium Complexes -------cceoevvneenieenenn. 125
Synthesis of Product SUDCIass T <« cvvremremmin ittt it it iiie e 126
Method 1: Addition of Indium Metal to Allylic Halides -«--«-+c-vvvvenen. 126
Variation 1: In lonic |_|qu|ds ............................................. 126
Variation 2: Allylic Indium Complex from 4-Bromobuta-1,2-diene -------- 126
Variation 3: A"yhc D||nd|um Complex ................................... 127
Method 2: Reaction of Indium(l) Salts with Allylic Compounds ---------- 127
Variation 1: Reaction of Allylboronates with Catalytic Indium(l) lodide --- 128
Variation 2: Electrochemical Processes - ««--cvvvevrerneenaienieennts 128
Method 3: Transmetalation from Allylic Stannanes to Indium(lll) Chloride 129

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXn

7.3.14

7.3.1.4.1
7.3.1.4.2
7.3.15

7.3.1.6
7.3.1.7
7.3.1.7.1
7.3.1.7.2
7.3.1.8
7.3.1.9
7.3.1.9.1
7.3.1.9.2
7.3.1.10
7.3.1.11
7.3.1.12

7.3.2

7.3.2.1
7.3.2.2
7.3.2.3

7.3.24
7.3.2.5

7.33

7.3.3.1

7.3.3.2
7.3.33

7.3.4

7.3.4.1
7.3.4.2

7.3.43
7.3.44
7.3.4.4.1
7.3.4.4.2

Table of Contents

Method 4: Transmetalation from st-Allylpalladium and mt-Allylnickel

Comp|exes ................................................ 130
Variation 1: Transmetalation from st-Allylpalladium Complexes ---------- 130
Variation 2: Transmetalation from st-Allylnickel Complexes «--«--c-cv---- 132
Method 5: Hydroindation of 1,3-Dienes ««-«-cceeveemenieniieeenn.n. 133
Applications of Product Subclass 1 in Organic Synthesis --«---ceoeeveeenneen. 134
Method 6: Regioselective Allylation of Carbonyl Compounds «--«------- 134
Method 7: Diastereoselective Allylation of Carbonyl Compounds ------- 135
Variation 1: Allylation of Aldehydes Bearing Coordinative Substituents --- 136
Variation 2: Allylation with Allylindium Bearing Coordinative Substituents- 137
Method 8: Enantioselective Allylation of Carbonyl Compounds --------- 138
Method 9: A||y|at|0n Of IMINES +vvverrer ittt i i it it iiiaannan 139
Variation 1: Diastereoselective Allylation -« --«-vceeveeeenieienn.n. 139
Variation 2: Enantioselective Allylation «--«--cveeevneeieieinn, 139
Method 10: Carboindation of Carbon—Carbon Multiple Bonds --«-------- 140
Method 11: Cross_Coup“ng REaQCtiON ++vvvrrererneineiiniieiieiinnannans 142
Method 12: Photolytic Radical Reaction «-«--c-veeevmeeeenenieeeenn.n. 142
Product Subclass 2: Propargylic/Allenylic Indium Complexes --------..-.. 143
Synthesis Of Product SUDCI@ss 2 <+ cvvvrerenmin ittt ittt 143
Method 1: Addition of Indium Metal to Propargylic Halides --«--«------. 143
Method 2: Insertion of Indium(l) Halide into Propargylic Halides -------- 144
Method 3: Transmetalation from Organopalladium Complexes --------- 144
Applications of Product Subclass 2 in Organic Synthesis - -+« cveeeeeenenn 145
Method 4: Addition to Carbonyl and Imine Compounds ++«-««--evuveen. 145
Method 5: Coup“ng Reaction +ereereerermerniiiiniiiiiiiiiiinnnennnns 146
Product Subclass 3: IndiumEnolates --------ccevereiiiiiii 147
Synthesis Of Product SUDCIass 3 crvvvrrrmeneii i 147
Method 1: Insertion of Indium Metal or Indium(l) Halides into a-Halo Es-

BOIS cevvereteeentetenteenetnesntesensasonssesnsessasassnsnss 147
Applications of Product Subclass 3 in Organic Synthesis -«-«--ceoveeeneennn 147
Method 2: Reformatsky-Type Reactions -« «««-eveevmneerneenneennn. 147
Method 3: 1 ’4_Addition ............................................... 148
Product Subclass 4: Arylindium(lll) Complexes ------ cvoevveeeneenenn.. 148
Synthesis of Product SUDCIass 4 - - vcvvrimmneii i i e 148
Method 1: Transmetalation ««cceeerrrrrmiimiii it i i i 148
Method 2: Insertion of Indium Metal into Aryl lodides ----«--c-evneenen. 148
Applications of Product Subclass 4 in Organic Synthesis - «--«--cvveeeeneenen. 149
Method 3: Nucleophilic Substitution ................................... 149
Method 4: Cross-Coupling Reactions «+vcevrerereninniniiiiniiieninnn, 150
Variation 1: Palladium-Catalyzed Cross-Coupling Reactions --«««---+----. 150
Variation 2: Copper-Catalyzed Three-Component Coupling Reactions ---- 151

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

7.3.5

7.3.5.1
7.3.5.2

7.3.53
7.3.5.4
7.3.5.4.1
7.3.5.4.2
7.3.5.43

7.3.6

7.3.6.1

7.3.6.2
7.3.6.3
7.3.6.4

7.3.7

7.3.7.1
7.3.7.1.1
7.3.7.1.2
7.3.7.1.3
7.3.7.2
7.3.7.2.1
7.3.7.2.2
7.3.73
7.3.7.4
7.3.7.5
7.3.7.6
7.3.7.7
7.3.7.8
7.3.7.9

7.3.8

7.3.8.1
7.3.8.2
7.3.8.3
7.3.8.3.1
7.3.8.3.2
7.3.8.4

Table of Contents XXl

Product Subclass 5: Alkyl- and Alkenylindium(lll) Complexes ------------- 152
Synthesis Of Product Subclass R R R T I N 152
Method 1: Transmetalation ««ccceverrrrmiiniii it i i it i 152
Method 2: Alkenylindium via Hydroindation --«--ccveeveeneeneenenn.n. 152
Applications of Product Subclass 5 in Organic Synthesis «--««vevveveenn.e. 152
Method 3: A”yhc SUDSHItULION v+ vvvrrrre it i i 152
Method 4: Cross-Coup“ng Reactions «:ecevrerereniniiiiiiiniiienennnns 153
Variation 1: Cross Coupling with Halides or Pseudohalides ------«-«------ 153
Variation 2: Carbonylative Cross-Coupling Reaction ««-«--cveeneeneennns 154
Variation 3: Radical Coupling Reaction ««-««-cevemevneenenneniiiiann.n. 154
Product Subclass 6: Tetraorganoindates ------«---covvveeiiiiiiiin. 155
Synthesis Of Product SUDCIass 6 -« cvvveerrmmein ittt it it 155
Method 1: Reaction of Indium Halides with Organolithium or Grignard
Reagents .................................................. 155
Applications of Product Subclass 6 in Organic Synthesis «--««--eeeveeeennne. 155
Method 2: A||y||c SUDSHItULION v+ vvvrrrrr ittt i i 155
Method 3: R|ng Opening of Epoxides .................................. 156
Method 4: Cross-Coup“ng REACLiONS ++vvrverrrmrreernneineinnnnnannnnn 156
Product Subclass 7: Indium(lll) Chloride ------+--ovvoveinieniiiinnn 157
Applications of Product Subclass 7 in Organic Synthesis «--«cvvooeeveeneennn. 158
Method 1: A||y|at|0n and A|ky|at|on ................................... 158
Variation 1: Allylation and Alkenylation with Organosilanes «----««-+----- 158
Variation 2: Sakurai-Hosomi-Type Allylation «--c-oeeveenrenienienn.e. 158
Variation 3: Alkylation of 1,3-Dicarbonyl Compounds «-«--cvovveeeeenen. 159
Method 2: Cydoaddition Reactions «:cccerereermenniniinininiinannenn 160
Variation 1: Enantioselective Diels—Alder Reaction ««--+cvveveeerereennn. 160
Variation 2: Ketone—Ene Reaction -+ cceverermmnnnnniinnannnennn 160
Method 3: PrinS_Type Reactions «:cccererememiniinii ittt 160
Method 4: Mukaiyama A|d0| Reaction «cevevvereernininiiiiiiiiiiinens 161
Method 5: Mannich.Type Reaction +-cceverermmnniniiiiiiiiianinenn. 162
Method 6: Friedel-Crafts Reaction ---+vvvvermmmemiinniiiiiiian.. 162
Method 7: Intramolecular Cyclization «-««--eveeeirerneeniiene et 163
Method 8: Reduction ................................................. 164
Method 9: Chlorination of Alcohols < «+eeveeeimninii e 165
Product Subclass 8: Indium(lll) Bromide -------c-ccovviiiiiiiiint 165
Applications of Product Subclass 8 in Organic Synthesis - -«--+ceoeeveeenneen. 166
Method 1: Reductive Aldol Reaction ««+evveerermeininiiniiniininnans 166
Method 2: Friedel-Crafts Acylation of Arenes - «-«--cvoevreneeneenennen. 166
Method 3: Activation of Silyl Enolates «-«--cvveereeeeiiein 167
Variation 1: Addition/Coupling with Alkynes «--«-ceoeeeerenieneeenn.n. 167
Variation 2: Alkylation by Alkyl Chlorides «--«--ceveeeeeerenieneenenn.n. 167
Method 4: Carbony| A|kyny|ation ...................................... 168

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXIV

7.3.8.5
7.3.8.5.1
7.3.8.5.2

7.3.9

7.3.9.1

7.3.9.2
7.3.93
7.3.94
7.3.9.5
7.3.9.6

7.3.10

7.3.10.1
7.3.10.1.1
7.3.10.1.2
7.3.10.2
7.3.10.2.1
7.3.10.2.2
7.3.10.2.3
7.3.10.3
7.3.10.4
7.3.10.5
7.3.10.6
7.3.10.7

7.3.11

7.3.11.1
7.3.11.2

7.3.12

7.3.12.1

7.3.12.2
7.3.12.2.1

7.3.12.2.2
7.3.12.23

7.3.13

Table of Contents

Method 5: Intramolecular Cyclization «--«--cveeeeeeeeeieniienn.n, 168
Variation 1: Indole Synthesis ........................................... 168
Variation 2: Intramolecular Michael Addition «------veveeneenneeiennt 169
Product Subclass 9: |ndium("|) |odide .................................... 169
Synthesis Of Product SUDCIass 9  «vcvvvrmrrnmin ittt it it 170
Method 1: Reaction of Indium Metal with lodine «-----ccvvvveeenennns 170
Applications of Product Subclass 9 in Organic Synthesis - -« ceeeueeneennns 170
Method 2: a-Alkylation of Carbonyl Compounds «-««-cvveeneeneenenn 170
Method 3: Strecker Reaction ~+«cvverrrermrinninn ittt 171
Method 4: Transesterification ««ccvverermrimiin ittt i 171
Method 5: A||y|at|0n of Ketones «ceveceermerninienininnenntnreneannns 172
Method 6: R|ng 0pening Of Aziridines ................................. 172
Product Subclass 10: Indium(lll) Trifluoromethanesulfonate -------.---.. 173
Applications of Product Subclass 10 in Organic Synthesis ««-«--cvveeeeeeenen. 173
Method 1: A”ylat|on .................................................. 173
Variation 1: Allylation of Ketones and Imines ««««-cvvvenereenenennnn. 173
Variation 2: Enantioselective Allylation --««--cvvevnieeiieniinn 174
Method 2: Reaction Of Alkynes ........................................ 175
Variation 1: Addition of -Dicarbonyl Compounds to Unactivated Alkynes 175
Variation 2: Asymmetric Addition of Enamines to Alkynes -«--«--c-cvn-n. 176
Variation 3: Conia-Ene Reaction ««+vvevreremeniininiiiiiiiiiiiineneannns 177
Method 3: Rearrangement ............................................ 178
Method 4: Diels—Alder Reaction «-+:evveeremreimeineiieiiiininnennnns 178
Method 5: Retro-Claisen Condensation ««--««-vveeeereenieneenenn.s 179
Method 6: Cydoaddition .............................................. 180
Method 7: Carbony|_Ene Reaction ««v+vverrrrrmnenniiniiiniiiiiinnnnnnn, 180
Product Subclass 11: Indium(lll) Trifluoromethanesulfonimide ----------. 181
Applications of Product Subclass 11 in Organic Synthesis -«---+--ccveeeeneen. 181
Method 1: Addition of 1,3-Dicarbonyl Compounds to Alkynes ---------- 181
Method 2: A|ky|at|0n of Pyrro|es ...................................... 182
Product Subclass 12: |ndium(|) lodide - -c-vcviiiinii 183
Synthesis of Product Subclass 12 «+cvveermmim ittt 183
Method 1: Reaction of Indium Metal with lodine «--«--ccveeeereenennns 183
Applications of Product Subclass 12 in Organic Synthesis «-«--«--cveneenens 183
Method 2: Cleavage of Diselenides and Disulfides «---+cvveveeeeeeenn. 183
Variation 1: Synthesis of Unsymmetrical Diorganyl Selenides and Related
Compounds ............................................... 183
Variation 2: Synthesis of Vinyl Selenides «--««-veveeeiieiiiii 184
Variation 3: Aziridine R|ng Opening ..................................... 184
Product Subclass 13: Zerovalent Indium -------cocoeveiiiint 184
Applications of Product Subclass 13 in Organic Synthesis «-««-+ccoveveeeenne. 185

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

7.3.13.1
7.3.13.1.1
7.3.13.1.2
7.3.13.2
7.3.13.2.1
7.3.13.2.2
7.3.13.3

7.9

7.9.5

7.9.5

7.9.5.1

7.9.5.1.1
7.9.5.1.2
7.9.5.1.3

7.9.5.2

7.9.5.2.1
7.9.5.2.1.1

7.9.5.3

7.9.5.3.1
7.9.5.3.1.1
7.9.5.3.2
7.9.5.3.3
7.9.5.3.4

8.1

8.1.28

8.1.28

8.1.28.1

8.1.28.1.1

8.1.28.2

8.1.28.2.1

8.1.28.3

Table of Contents XXV

Method 1: REAUCLION -+« c e v v et emmeeeene et e et e e e e eeanns 185
Variation 1: Reduction of Conjugated Alkenes - «-««vveeereneeneenenn.n. 185
Variation 2: Reduction of Nitro and N-Oxide Groups and Hydroxylamines - 185
Method 2: RAAICAl REACHION -+« v vvreeemmneennneeenne et eenneeennn. 186
Variation 1: Intermolecular Reaction «-«--cvveeeeerneenenneniienn.n, 186
Variation 2: Intramolecular Reaction «-«--cveevreeeeenenieniiin.n, 186
Method 3: ElIMINALION =« cvvvreermneemmnneennneeenneeeaneennaeeennn. 189

Product Class 9: Barium Compounds

Barium Compounds

A. Yanagisawa

Barium Compounds ....................................................... 195
Applications of Barium in Organic Synthesis -+« cceveeeeerieni, 195
Method 1: Reactions of Propargylic Bromides with Carbonyl Compounds 195
Method 2: Reactions of Propargylic Bromides with Imines «--«--«-----.. 196
Method 3: Reactions of a-Chloro Ketones with Aldehydes -------------. 197
Applications of Barium Hydride in Organic Synthesis -««--ceoeeveeeeenneen. 198
Method 1: Homocoupling Of ENONES  ++vvvvrrennennennnineinnnnnnnnnnn 198
Variation 1: Cross Coup“ng Of ENONES v vvverrenennrneeieeieennnnnnnnns 199
Applications of Barium Alkoxides in Organic Synthesis -« «--ccoveeeeeeenn.e. 200
Method 1: Reactions of Ketones with Aldehydes ««---+cvvvneevnenenn. 200
Variation 1: Reactions of Ketones with Enones -«-««-cvvevveneeienennnn. 201
Method 2: AldOl Reactions «+vcvverrrreneriniieiieineieeneennnnnnnnn 202
Method 3: Mannich_Type REACLiONS ++vvvrrrrenernneieennneieennnnnnnnn 204
Method 4: DielS_Alder_Type Reactions +«cccvvereerereeretnnnntnnenennnns 206
Volume 8:

Compounds of Group 1 (Li---Cs)

Product Class 1: Lithium Compounds

The Catalytic Use of Lithium Compounds for Bond Formation
S. Matsunaga

The Catalytic Use of Lithium Compounds for Bond Formation ----------.. 209
Lithium Acetate and Related Compounds as Lewis Base Catalysts «--««------- 209
Method 1: Catalytic C—C Bond Formation of Silyl Enolates ------+------ 209
Use of Lithium Aryloxides as Bronsted Base Catalysts ---«ce-oevvveerennnnnn. 211
Method 1: Catalytic C—C Bond Formation via In Situ Enolate Generation 211
Use of Lithium Binaphtholates as Chiral Catalysts «--««-cceoeereeeieenennt 213

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXVI Table of Contents
8.1.28.3.1 Method 1: Catalytic Asymmetric Cyanation Reactions «--«--c--cvvneens 213
8.1.28.3.2 Method 2: Catalytic Asymmetric Mannich-Type Reactions --«--«-«----- 215
8.1.28.3.3 Method 3: Catalytic Asymmetric 1,4-Addition Reactions «-----c-cvuvv-t 216
8.1.28.3.4 Method 4: Catalytic Asymmetric Synthesis of 2,2-Disubstituted Epoxides
AN OXELANES «« v e e v veemeenne e e tte et e ae e eeaeenaaen. 219
8.1.28.3.5 Method 5: Catalytic Asymmetric Aldol Reaction «-««-cvveveneeneennn 221
8.2 Product Class 2: Sodium Compounds
8.2.16 The Catalytic Use of Sodium Compounds for Bond Formation
T. Arai
8.2.16 The Catalytic Use of Sodium Compounds for Bond Formation ------------ 223
8.2.16.1 Method 1: Lewis Base Cata|ysi5 ........................................ 224
8.2.16.1.1 Variation 1: Sodium Methoxide Catalysis of the Mukaiyama Aldol Reaction 224
8.2.16.1.2 Variation 2: Sodium Acetate Catalysis of Michael Reactions --«-+--+-----+ 224
8.2.16.1.3 Variation 3: Sodium-Phosphine Oxide for the Activation of a Trimethylsilyl
EROIQLE +c v v e vmeermeeme et e e ettt e eeeeaeennns 225
8.2.16.1.4 Variation 4: Sodium Formate for the Synthesis of Trimethysilyl-Protected
(Trichloromethyl)carbinols «« -+« vevvemvenneeeeniiniiiens 226
8.2.16.1.5 Variation 5: Sodium Salt of -Phenylglycine for the Cyanosilylation of Ke-
LOMES « e v v e e m v eeme e et e ee et e et et et et 227
8.2.16.2 Method 2: Lewis Acid Cata|y5i5 ........................................ 227
8.2.16.2.1 Variation 1: Use of Sodium Tetrafluoroborate --«--+cvvveevieeiennne. 228
8.2.16.3 Method 3: Acid-Base Cata|y5i5 ........................................ 228
8.2.16.3.1 Variation 1: Sodium Tetramethoxyborate for Michael Reaction ---------- 228
8.2.16.3.2 Variation 2: Lanthanum Trisodium Tris(binaphtholate) Complex for Mi-
ChaEl REACHION « v« vvrermemneenneene et eeaeenean. 229
8.2.16.3.3 Variation 3: Gallium Sodium Bis(binaphtholate)/Sodium tert-Butoxide
Combination for Michael Reaction -«--«c-evvreveeenneennne. 230
8.2.16.3.4 Variation 4: Aluminum Lithium Bis(binaphtholate)/Sodium tert-Butoxide
fOr MiIChael REACHION  +« v« v vnrerneenaennaenneeneenaeenaaan. 231
8.2.16.3.5 Variation 5: Samarium Trisodium Tris(binaphtholate) for Michael Reac
LION=—PrOTONALION  «««« v v e vrneemneeneenneeaeeaeeaeenaean. 232
8.2.16.3.6 Variation 6: Lanthanum Trilithium Tris(biphenoxide)/Sodium lodide for
Cyclopropanation of ENONES -« ««««««verveneenenueeaneanns 233
8.2.16.3.7 Variation 7: Neodymium/Sodium-Amidophenol Complex for anti-Selec
tive Henry ReaCtion ««««vereveeernereiiiiiii i, 234
Updated Section - @ELI[» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

16.8

16.8.5

16.8.5

16.8.5.1

16.8.5.1.

-

16.8.5.1.

i

N

16.8.5.1.1.1.1
16.8.5.1.1.1.2

16.8.5.1.1.1.3
16.8.5.1.1.1.4

16.8.5.1.1.1.5

16.8.5.1.1.1.6

16.8.5.1.1.1.7

16.8.5.1.1.1.8

16.8.5.1.2

16.8.5.1.2.1

16.8.5.1.2.1.1

16.8.5.1.2.1.2

16.8.5.2

16.8.5.2.1

16.8.5.2.1.1

16.8.5.2.1.2

16.8.5.2.1.3

16.8.5.2.1.4

16.8.5.2.1.5

16.8.5.3

Table of Contents XXV

Volume 16:
Six-Membered Hetarenes with Two Identical Hetero-
atoms

Product Class 8: Pyridazines

Pyridazines
J. Zhang
Pyridazines ............................................................... 237
Synthesis by Ring_closure ReaCtiONS +vvvvvereerernneninninienreeenenennnnnns 239
By Formation of TWO N—C BONAS - ++vrerrrrreremeeneneeieneeniennennnnnnns 239
Fragments C—C—C—Cand N—N teererrtmmiieiieiitiiieiteneenneanennnns 239
Method 1: Condensation of 1,4-Diketones with Hydrazine ----«-«------ 239
Method 2: Condensation of 4-Oxoalkanoic Acid Derivatives with Hydra-
ZIME teveeterentieenistentaresssosstsscossarsenssssnssasosanae 241
Method 3: Condensation of Maleic Anhydrides with Hydrazine --------- 241
Method 4: Condensation of 4-Oxo Acids with Hydrazine, with Subse-
quent Oxidation by Copper(ll) Salts - «-«ccvveveeneeneenanne. 242
Method 5: Isomerization of Alk-2-yne-1,4-diols Followed by Condensa-
tion with Hydrazine ........................................ 243
Method 6: Reaction of a-Oxo Acids with Aryl Methyl Ketones To Give
4-Oxobut-2-enoic Acids, Followed by Condensation with Hy-
drazine .................................................... 244
Method 7: Synthesis from Methyl 3,3,3-Trifluoro-2-oxopropanoate and
Hydrazine ................................................. 244
Method 8: Synthesis from Pyran-2-one and Hydrazine, with Subsequent
OXidation s vvvvrerrrrmrne ittt ittt ittt 245
By Formation of One N—C and One C—CBond -+«--ccvrermerreenneenennns 246
Fragments N=N—C—Cand C—C +ceteerrrmtrmrunetietinetnetnaennnnnnennnnn 246
Method 1: Michael-Type Addition/Heterocyclization of Active Methylene
Compounds to 1,2-Diazabuta-1,3-dienes -««--cvvevneeennes 246
Method 2: Synthesis from Sodium 1,2-Dihydroxyethane-1,2-disulfonate - 248
Synthesis by ng Transformation - ccvveerrmeimii i i i i it 249
Formal Exchange of Ring Members with Retention of Ring Size -+«--+«-vv-tt 249
Method 1: Diels—-Alder Reaction of 1,2,4,5-Tetrazine and Ketene Acetals- 249
Method 2: Diels—Alder Reaction of 1,2,4,5-Tetrazines and Ketones ----- 250
Method 3: Diels—Alder Reaction of 1,2,4,5-Tetrazines and Alkynylboronic
ESters «ccececeetatniiainiiieietacaatacenasosncasansasananss 251
Method 4: Diels—Alder Reaction of Nitrogen Heterocycle Substituted
Tetrazines and Alkynyltrifluoroborates «--«--+eveeeeeennnnn. 252
Method 5: Diels—-Alder Reaction of 1,2,4,5-Tetrazines and Enol Ethers or
Alkenes .................................................... 254
Synthesis by Substituent Modification =+« eerrerimiiiiiiiiii i 256

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXvin

Table of Contents

16.8.5.3.1 Substitution of Existing Substitutents ««-««-ceoverriiiiiiii 256
16.8.5.3.1.1 Method 1: Synthesis from Chloropyridazines or Chloropyridazinones via
Palladium-Mediated Suzuki Coupling ««-««-cvveveeeeeneenen. 256
16.8.5.3.1.2 Method 2: Synthesis from Chloropyridazines or Chloropyrida-
zin-3(2H)-ones via Palladium-Mediated Stille Coupling ------ 264
16.8.5.3.1.3 Method 3: Synthesis from Chloropyridazines or Chloropyrida-
zin-3(2H)-ones via Palladium-Mediated Sonogashira Coupling 266
16.8.5.3.1.4 Method 4: Synthesis from Halopyridazines or Halopyridazin-3(2H)-ones
via Palladium-Mediated Heck Coupling -+«-«--cvveeeeneennn. 268
16.8.5.3.1.5 Method 5: Palladium-Catalyzed Cross-Coupling Reactions of Pyridazine
N-Oxides with Aryl Chlorides, Bromides, and lodides -------- 268
16.8.5.3.1.6 Method 6: Other Nucleophilic Substitutions -+« «ceveeereeeeneenn.e. 270
Volume 20:
Three Carbon—Heteroatom Bonds: Acid Halides; Car-
boxylic Acids and Acid Salts; Esters, and Lactones;
Peroxy Acids and R(CO)OX Compounds;R(CO)X, X =S,
Se, Te
20.2 Product Class 2: Carboxylic Acids
20.2.1.8.13 Synthesis with Retention of the Functional Group (Update 1)
G. Landelle and |.-F. Paquin
20.2.1.8.13 Synthesis with Retention of the Functional Group (Update 1) ------------ 277
20.2.1.8.13.1 Method 1: Synthesis by Conjugate Addition «--c-vcevverienieiainnt 277
20.2.1.8.13.1.1  Variation 1: Conjugate Addition of Organometallic Reagents ------------ 277
20.2.1.8.13.1.2  Variation 2: Conjugate Addition of Thiols -+« veveneeeeenneiiennn, 278
20.2.1.8.13.1.3  Variation 3: Asymmetric Conjugate Addition «--«- eoeeeeiieiiiin 279
20.2.1.8.14 Synthesis with Retention of the Functional Group (Update 2)
J. L. Gleason and E. A. Tiong
20.2.1.8.14 Synthesis with Retention of the Functional Group (Update2) -----.---... 283
20.2.1.8.14.1 Synthesis by Alkylation or Arylation - ««--ccveereiiiiiiiiiiii 283
20.2.1.8.14.1.1  Method 1: Direct a-Alkylation or -Arylation of Carboxylic Acids --------- 283
20.2.1.8.14.1.2  Method 2: Diastereoselective Alkylations «-«-+covveeeeerenieinn.n. 284
20.2.1.8.14.1.3  Method 3: Alkylation of Alkenoic Acids -+« cvoverrerieieiii 285
20.2.1.8.14.1.4  Method 4: Synthesis via Carboxylic Acid Derivatives -«--«--ceveeeeeeene. 286
20.2.1.8.14.1.4.1 Variation 1: Alkylation and Arylation of Esters - -«-+coveeeeenienieenn.n. 287
20.2.1.8.14.1.4.2 Variation 2: Chiral Auxiliaries: Tertiary Stereocenters «-««-+ecoveveeeenne. 289
20.2.1.8.14.1.4.3 Variation 3: Chiral Auxiliaries: Quaternary Stereocenters «-«--«-+c-evueees 293

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

21.15

21.15

21.15.1

21.15.1.1

21.15.1.1.1
21.15.1.1.2
21.15.1.1.3

21.15.2

21.15.2.1

21.15.2.1.1
21.15.2.1.2

21.15.3

21.15.3.1

21.15.3.1.1
21.15.3.1.2
21.15.3.1.3
21.15.3.1.3.1
21.15.3.1.3.2
21.15.3.1.3.3
21.15.3.1.4
21.15.3.1.5
21.15.3.1.5.1
21.15.3.1.5.2
21.15.3.1.6
21.15.3.1.7

27.13

27.13.3

27.13.3

27.13.3.1

Table of Contents XXIX

Volume 21:
Three Carbon—Heteroatom Bonds: Amides and
Derivatives; Peptides; Lactams

Product Class 15: Polyamides

T. Higashihara and M. Ueda

Product Class 15: Polyamides ............................................. 301
Product Subclass 1: Aliphatic Polyamides ---------covvoeveneeniennne. 301
Synthesis Of Product Subclass IR R R R R R R L R o i PN 301
Method 1: Interfacial Polymerization «--«--cvveereiieieiin, 301
Method 2: Ring-Opening Polymerization «-«--coeveeeeenieneeieenn... 302
Method 3: Melt Po|ymerization ........................................ 303
Product Subclass 2: Aliphatic-Aromatic Polyamides -----«---ccoevnnenntt 303
Synthesis Oof Product SUDCIass 2 - «cvvvrerrnmin ittt it 303
Method 1: Use Of D|ac|d Dich'orides ................................... 303
Method 2: Melt P0|ymerization ........................................ 304
Product Subclass 3: Aromatic Polyamides --------c-ccoiiiiiiiiiint 305
Synthesis Of Product SUDCIass 3 crvvvrrrmmreii i 305
Method 1: Use of Diacid Dichlorides «+««+veveeeeimeiniieiiiiiiiinn., 305
Method 2: Use of Active Esters and Amides «--«--ccemeenrerieeiennee. 306
Method 3: Direct Polymerization ...................................... 307
Variation 1: Use of Condensation Agents -« ««:eeevrereeiniiiniannn. 308
Variation 2: By Reaction-Induced Crystallization «-««-««-evveeeeneeeennn. 309
Variation 3: Melt or Solid-State Polymerization - «-««-ceoeveeneeneeneenen. 310
Method 4: Transition-Metal-Catalyzed Polymerization -«--«--c-vcneenen. 312
Method 5: Condensative Chain-Growth Polymerization -«--«--cevnvent 313
Variation 1: Aromatic Polyamides with Low Polydispersity -«--«--«-cc---- 313
Variation 2: Block C0p0|yamides ....................................... 314
Method 6: Hyperbranched Polymers Using AB, Monomers - -«-««-««---- 317
Method 7: Dendrimers by Divergent and Convergent Methods --------- 318
Volume 27:

Heteroatom Analogues of Aldehydes and Ketones

Product Class 13: Nitrones and Cyclic Analogues

Nitrones and Cyclic Analogues

P. Merino

Nitrones and chlic Analogues ............................................ 325
Synthesis of Nitrones and Cyclic Analogues ««-«--cereeeernenaenieeienne. 325

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXX Table of Contents

27.13.3.1.1 Method 1: Synthesis by Oxidation --«-«covereereeeniniiin 325
27.13.3.1.1.1 Variation 1: Of Secondary Amings «--«cemeerrneeeeeiniiaenie ., 325
27.13.3.1.1.2 Variation 2: Of IMINE@S s vvvvrerrrrerenetneeeeeenseneenneaneeneeansnnannns 333
27.13.3.1.1.3 Variation 3: of Hydroxy|amines ......................................... 336
27.13.3.1.2 Method 2: Synthesis by Condensation of N-Alkylhydroxylamines ------- 340
27.13.3.1.2.1 Variation 1: With A|dehydes ............................................ 340
27.13.3.1.2.2 Variation 2: With KetOnes vt verrmrtmminin ittt ininnannnnn 345
27.13.3.13 Method 3: Synthesis by N-Alkylation of Oximes «-+«-«eovveeeeeneenenne. 347
27.13.3.1.4 Method 4: Synthesis by Ring-Closure Reactions «-««-«-vveeeeeeeenenne. 348
27.13.3.1.5 Method 5: Miscellaneous Methods  + -« cvvvvveerenienniiniiiiiinnnn 354
27.13.3.2 Applications of Nitrones and Cyclic Analogues in Organic Synthesis -«-------- 360
27.13.3.2.1 Method 1: 1,3-Dipolar Cycloadditions «-««-cvoeveeneeennenieeenn.., 360
27.13.3.2.1.1 Variation 1: With Heteroaromatic Multiple Bonds --«-«-vveveeeeeenennes 360
27.13.3.2.1.2 Variation 2: With A|kyne5 .............................................. 363
27.13.3.2.1.3 Variation 3: With CUMUIENES ~ v+ v rrrer i e it ieee e 367
27.13.3.2.1.4 Variation 4: With Heterocumulenes - «--vvvveenieniiniiiinnn, 369
27.13.3.2.1.5 Variation 5: With AlKenes - «-cvvrrmmi i i e 370
27.13.3.2.16 Variation 6: Intramolecular Cyclizations -+« -cvveeeeeenenieinenn.e, 377
27.13.3.2.1.7 Variation 7: Enantioselective Catalysis «-««-veemereereineeaiiiiin. 379
27.13.3.2.2 Method 2: Nucleophilic Additions -+« eeeeeeerinieiiiii 383
27.13.3.2.2.1 Variation 1: of sp-NucIeophiIes ......................................... 383
27.13.3.2.2.2 Variation 2: of spZ-NucleophiIes ........................................ 384
27.13.3.2.2.3 Variation 3: of sp3-Nuc|eophi|es ........................................ 386
27.13.3.2.2.4 Variation 4: Of ENOIQtes - -vvvvremmiii i i it ittt 387
27.13.3.2.2.5 Variation 5: A||y|ation .................................................. 388
27.13.3.2.26 Variation 6: Reduction (Deoxygenation) ««--ce-ereeeereeniiiiiiiiiit, 389
27.13.3.2.2.7 Variation 7: of P-NUC'EOPh”ES .......................................... 390
27.13.3.2.3 Method 3: Metal Complex Formation ««-««-cveeveenenieiian... 390
27.13.3.2.4 Method 4: Rearrangements ........................................... 391
27.13.3.2.5 Method 5: Spin-Trapping .............................................. 392
27.13.3.26 Method 6: Miscellaneous Reactions -« «-«veeveenereeaennenieieein.n. 393
Volume 40:

Amines, Ammonium Salts, Amine N-Oxides, Halo-
amines, Hydroxylamines and Sulfur Analogues, and

Hydrazines
40.1 Product Class 1: Amino Compounds
40.1.1.1.2 Reductive Amination of Carbonyl Compounds E»

P. Margaretha

40.1.1.1.2 Reductive Amination of Carbonyl Compounds -------ccvevevieiennnn 405

40.1.1.1.2.1 Alkylamines from Carbonyl Compounds by Direct Reductive Amination ----- 406

40.1.1.1.2.1.1 Method 1:

Direct Reductive Amination by Catalytic Hydrogenation ----- 406

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4

© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

Table of Contents XXXI1

40.1.1.1.2.1.1.1  Variation 1: Hydrogenation Using Heterogeneous Metal Catalysts ------- 407
40.1.1.1.2.1.1.2  Variation 2: Hydrogenation Using Homogeneous Metal Complex Catalysts 407
40.1.1.1.2.1.1.3  Variation 3: Palladium-Catalyzed Transfer Hydrogenation -------«-c----. 409
40.1.1.1.2.1.2  Method 2: Direct Reductive Amination Using Silanes as a Hydrogen

SOUNCE +++ - v v e et e ee et e e e e e e e e et e e e e e 410
40.1.1.1.2.1.2.1  Variation 1: Using Polymethylhydrosiloxane «--«-««-ceoeeeeeeeneeennnn. 410
40.1.1.1.2.1.2.2  Variation 2: Using Aminohydrosilanes -+« ceveeeeeeenneieinn, 411
40.1.1.1.2.1.2.3  Variation 3: Using Triethylsilane «-««cvoereneeeeieiiinn, 411
40.1.1.1.2.1.2.4 Variation 4: Using Phenylsilane - «-«cvvoerenieninniiien, 412
40.1.1.1.2.1.3 Method 3: Direct Reductive Amination with Borohydride or Borane Re-

AUCING AGENES  ++ v+ v e et eieee et 412
40.1.1.1.2.1.3.1  Variation 1: Using Sodium Cyanoborohydride -«-««-ccoeveeeneenennnn 412
40.1.1.1.2.1.3.2  Variation 2: Using Sodium Borohydride -+« c-vemeeneeennenienieinn, 415
40.1.1.1.2.1.3.3  Variation 3: Using Zirconium(ll) or Copper(l) Borohydrides --«--«-«------ 417
40.1.1.1.2.1.3.4 Variation 4: Using Sodium Triacyloxyborohydrides -««-«--ceveueeneenenn 418
40.1.1.1.2.1.3.5  Variation 5: Using Aminoboranes - ««-««-evverreneeeeiiiiiiiiin, 419
40.1.1.1.2.1.3.6  Variation 6: One-Pot Direct Reductive Amination via Borane Reduction of

[IINES - -« e v v e v e emmeemneenaenne et eenaeenaeenaeeneennns 420
40.1.1.1.2.2 Primary Alkylamines from Oximes and O-Alkyloximes «--««ceereveeereeenn.ee 421
40.1.1.1.2.2.1 Primary A|ky|amine5 frOM OXIMES +vvvvvrrrrrrrnrnneeneeeennreneeneeaneennns 422
40.1.1.1.2.2.1.1  Method 1: Catalytic Hydrogenation ««-«eoeeremeeneeeniniiinnn, 422
40.1.1.1.2.2.1.2  Method 2: Catalytic Transfer Hydrogenation --«--«ceoeeereenieneennne. 423
40.1.1.1.2.21.3  Method 3: Reduction with Metallic Zinc  --«cvvveeveneeenneennneenn. 424
40.1.1.1.2.2.1.3.1 Variation 1: Using Zinc in the Presence of Ammonia ««-««-veveeeeneeenne. 424
40.1.1.1.2.2.1.3.2 Variation 2: Using Zinc in the Presence of a Carboxylic Acid ««--+--++----- 425
40.1.1.1.2.2.1.4 Method 4: Reductions with Borane or Borohydrides ««-««--eeuveennennts 426
40.1.1.1.2.2.1.4.1 Variation 1: Reduction with Borane - ««--cvvvevmeeinienieniennt 426
40.1.1.1.2.2.1.4.2 Variation 2: Reduction with Borohydrides «--««- evveveenienninennt 426
40.1.1.1.2.2.1.5 Method 5: Reductions with Aluminum Trihydride or Hydroaluminates -- 428
40.1.1.1.2.22  Primary Alkylamines from O-Alkyloximes < -+« ceveeeeeeiennenneienn 428
40.1.1.1.2.3 Secondary Alkylamines from N-Alkylidenealkylamines by Reduction +«------- 430
40.1.1.1.2.3.1 Method 1: Stereorandom Reduction of N-Alkylidenealkylamines to Sec

ondary AIKYIamines «««««exververmeeeeneiii 430
40.1.1.1.2.3.1.1  Variation 1: Via Hetereogenous Hydrogenation --««--ceoeeeeeeeneennenn. 430
40.1.1.1.2.3.1.2  Variation 2: Via Lewis Acid Catalyzed Hydrogenation ««-«--«--cuveneenen. 431
40.1.1.1.2.3.1.3  Variation 3: Via Transfer Hydrogenation -««--ceeveveeerireinnennnn. 431
40.1.1.1.2.3.1.4 Variation 4: By Reduction with Hydrides -«--c-vveevmeemenienieieann.n. 432
40.1.1.1.232  Method 2: Enantioselective Reduction of N-Alkylidenealkylamines to

Secondary AlKylamines «««««««ceveemeenneniiieinia, 434
40.1.1.1.2.4 Tertiary Alkylamines from Enamines by Reduction «--«-+covvneeneneeniennn, 435
40.1.1.1.2.4.1 Method 1: Amines from Enamines by Catalytic Hydrogenation --------- 435
40.1.1.1.2.42  Method 2: Amines from Enamines by Enantioselective (Asymmetric)

Catalytic Hydrogenation ................................... 437
40.1.1.1.243  Method 3: Amines from Enamines Using Other Reducing Agents ------- 438

Updated Section - @ELI[» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de

XXX Table of Contents

AUthor IndeX -« ccccrrim i i i i ittt it ittt 443

ADDreviations -« ccctrrrimii i i i e i i e e e, 469

Updated Section - @ELE[I» Completely Revised Contributions - New Contributions

Science of Synthesis Knowledge Updates 2010/4
© Georg Thieme Verlag KG


http://www.thieme.de
http://www.ima-server.de



