
Syllabus
Tuesday, September 30, 2008
7:24 PM

   CHEM 144 Page 1    



   CHEM 144 Page 2    



Carbon framework1.
Stereochemistry2.
Functionality (ie oxidation state)3.

Organic Synthesis

Anti vs gauchea.

Conformation- any non-identical arrangement in space of the atoms in a molecule obtainable by 
rotation about one or more single binds

1.
Definitions

Axial vs equitorialb.

Stereospecific- reaction inwhich stereoisomerically different starting materials give rise to 
stereoisomerically different products

2.

Stereoselective reaction- reaction in which two (or more) possible products, one is formed in 
preference (often in great preference) to all others

3.

Linear ҟG0 = 0.2 - 0.5Î

Divalent ҟG0= 0.5 - 1.0Î

Tetravalent ҟG0= 1.1 - 2.0Î

Tetravalent 1.74Î

Never see tBu in axial (only equatorial) Î

Axial vs equatorial energy differenceǏ

Steric Hinderance - steric crowding is more severe in the transition state than in the ground 
state

a.

Acceleration - steric crowding is more severe in the groud state than in the transition stateb.

Steric Effects4.

Cahn-Ingold-Prelog (RS)a.
Steric Hinderence5.

Notes 09/25
Thursday, September 25, 2008

11:15 AM
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Cahn-Ingold-Prelog (RS)a.

HOMEWORK: assign R/S  

Catalytic Hydrogination 1.

Metal hydride 2.

Dissolving metal reduction3.

Silane/string acid reduction4.

Reductions -> addition of H2ω

Heterogeneous catalysisa.
Catalytic Hydrogen1.
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Handout: Definitions
Thursday, September 25, 2008
7:23 PM
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Handout: A Values
Thursday, September 25, 2008
7:24 PM
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Handout: Equilibria and Free Energy Difference
Thursday, September 25, 2008
7:25 PM
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Acid chloride -> aldehyde

Alkyne -> alkene

Aldehyde -> alcohol
Ketone -> alcohol

Peroxides -> alcohol

Handout: Catalytic Dehydrogenation: Rate of Reduction
Thursday, September 25, 2008
7:26 PM
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PD/C + H2I.
HydrogenolysisII.

Cram's H2, Pd/ BaSO4, 1.

Lindlar2.
Pd/ PbO/CeCO3, H2

Alkyne -> alkeneIII.

Wilkinson's catalysis3.

Heterogeneous cat1.

NaBH4 -weak. Aldehyde/ket only ->alcohola)
LiAlH4  - strong. Everything except olefinb)
DIBAL -ester (-780C), CN, amide -> aldehyde.c)
LiBH4- ester, not acid to alcohol (BH3-THF +LiBH4)d)
REDAL - strong, ex CN and olefine)
NaNCBH3or NaBH(OH2)3 weak, ald -> alchol (not ketone to alcohol)f)
LiHB-Et3 - superhydride. Reduce ester but not acidg)
KHB-(sBu)3-K selectride or L selectride. h)

LAH > LiBH4, superhydride, selectride > NaBH4> NaNCBH3

Reducing Power

Hydride

Notes 09/30
Tuesday, September 30, 2008

6:06 PM

   CHEM 144 Page 10    



Handout: Hydride Reagent Selectivity
Tuesday, September 30, 2008
7:27 PM
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Handout: Acyclic Stereocontrol pt 1
Tuesday, September 30, 2008
7:27 PM
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NaBH4- weak selective a)
LiAlH4- strong nonselectiveb)
DIBAL iBu2AlH -usefulc)
LiBH4d)
REDAL Na+H2Al(OCh2Ch2Ch4)2e)
Na+NCBH3or Na+ HB(OH2)3- very mild.. Reductiveaminationf)

Hydride agents2)
Reduction

Li+HBEt3- superhydrideg)

Notes 10/02
Thursday, October 02, 2008

11:02 AM
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Look at stereocenter alpha to ketone
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Reductive amination

React 20 amine
Eschweiler Clarke:

10/02
Thursday, October 02, 2008

11:07 AM
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Reductions

Alpha borane (will be on test for sure)1)
Enantioselectivity

Notes 1007

Audio recording started: 10:59 AM Tuesday, October 07, 2008

Corey-Bakshi-Shibata (CBS) Reduction - Itsuno2.

Deoxygenation

Birch Reduction
Dissolving metal reduction3.

Notes 10/07
Tuesday, October 07, 2008
10:58 AM
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Enones

Acetylenes
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Works for alkenes that give stable cations
Silane Acid 4.

Looking by class of compounds

Cr+6A)
Alcohols1)

OXIDATIONS

Ii) Collins CrO3x 2 pyr

          III)PCC pyridinium dichlromate

Mn+4=> only allylic/benzylic/propargylicB)
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Swern (mild!)i)
DMSO -basedC)

ii) Corey-Kim oxidation

iii) kornblum oxidation

Cr+6A)
Aldehydes2)

Chlorite oxidation (mild)B)
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Chlorite oxidation (mild)B)

Ketones3)
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Notes 1009

Audio recording started: 11:01 AM Thursday, October 09, 2008

Due thurs 10/16/08
Homework due tues 10/14

1st lab report

Ketones3)

Oxidations

Alkenes4)

Notes 10/09
Thursday, October 09, 2008
11:01 AM
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Homework due Tues
Report due Thurs

   CHEM 144 Page 24    



discussion
Tuesday, October 14, 2008

10:00 AM
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Oxidations

Draw alcohol bottom and and tartrate comes from bottom
Asymmetric epoxidation1.

Sharpless (allyic alcohols only) (guaranteed on exam)

Notes 1014

Audio recording started: 11:00 AM Tuesday, October 14, 2008

Kinetic Resolution2.

Shi-ColY.

Dihydroxylation

Sharpless AD

Notes 10/14
Tuesday, October 14, 2008

10:58 AM
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Hydroboration Sudo oxidation (really just addition)

Organometallic additions1.
C-C bond formation
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How to make KETONES?
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