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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 ∆G0 = 0.2 - 0.5

Divalent ∆G0 = 0.5 - 1.0

Tetravalent ∆G0 = 1.1 - 2.0

Tetravalent 1.74

Never see tBu in axial (only equatorial) 

Axial vs equatorial energy difference□

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 H2•

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

   CHEM 144 Page 8    



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)
NaNCBH3 or 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
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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

   CHEM 144 Page 12    



   CHEM 144 Page 13    



NaBH4 - weak selective a)
LiAlH4 - strong nonselectiveb)
DIBAL iBu2AlH - usefulc)
LiBH4d)
REDAL Na+H2Al(OCh2Ch2Ch4)2e)
Na+NCBH3 or 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 CrO3 x 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)

   CHEM 144 Page 21    



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

   CHEM 144 Page 27    



How to make KETONES?
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Notes 1016

Audio recording started: 11:05 AM Thursday, October 16, 2008

C-C Bond formation -> trisolistituated alkenes

Reduction -> 1,2-diols + 1,3-diols

ANTI 1,2-diols

Syn 1,2-diol

Syn - 1,3 - Diols

Anti-1,3-Diol

Notes 10/16
Thursday, October 16, 2008

11:05 AM
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HANDOUT Organic Acids and Bases - should know what base needed to deprotenate

Acetoacetate/malonate
Alkylations

Regiochem -> Kinetic vs Thermodynamic
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Handout: Oxidations
Monday, October 20, 2008
3:44 PM
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Handout: Acyclic Enantiocontrol pt 2
Monday, October 20, 2008
3:46 PM
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Notes 10...

Audio recording started: 11:05 AM Tuesday, October 21, 2008

Kinetic vs thermodynamic enolates
Carbon-carbo nbond formation

Notes 10/21
Tuesday, October 21, 2008

11:04 AM
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C-C bond formation - Condensations (see handout)
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For Fun

Notes 1023

Audio recording started: 10:56 AM Thursday, October 23, 2008

Crossed Claisen

Has diactivated methylene
Knoevenagel Condensation

Notes 10/23
Thursday, October 23, 2008

10:55 AM
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Has diactivated methylene

Reformatsky Reaction

Michael Addition

Robinson Amulation (michael-aldol reaction)

Aldol Reactions (stereochemistry of aldols) See handout
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For Fun
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Lower pka, the more acidic.
Ranking acidity

Review Discussion
Tuesday, October 28, 2008

9:36 AM
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Notes 1028

Audio recording started: 11:00 AM Tuesday, October 28, 2008

Hour exam tues 11/41)
Practice exam posted on Voh2)
Today - 2nd homework due thurs3)
Merlick subs on thurs4)
2nd lab report due mon 11/105)
Review mon 11/3 2pm in 3515 mol sci6)

Evans see handoutevans and corey

See handout jung non-aldol aldol process

Wittig + Wittig-like1)
Olefination

Notes 10/28
Tuesday, October 28, 2008

11:00 AM

   CHEM 144 Page 43    



Zimmerman-Traxler Aldol Condensation
Wednesday, October 29, 2008
6:41 PM
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Evans Chiral N-Acyl Oxazolidinone Methodology
Wednesday, October 29, 2008
6:41 PM
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Crimmins/Thorton and Heathcock variations of Evans
Wednesday, October 29, 2008
6:41 PM
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Jung non-Aldol Aldol Process
Wednesday, October 29, 2008
6:43 PM
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Olefinations
Wednesday, October 29, 2008
6:43 PM

   CHEM 144 Page 48    
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Mcba = electrophilic

Peroxide = nucleophilic

Practice Midterm Exam
Wednesday, October 29, 2008

6:44 PM
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Old practice exam
Wednesday, October 29, 2008
6:45 PM

   CHEM 144 Page 59    
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Old practice key
Wednesday, October 29, 2008
6:49 PM

   CHEM 144 Page 68    
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Older practice key
Wednesday, October 29, 2008
6:50 PM

   CHEM 144 Page 77    
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Notes 1030

Audio recording started: 11:01 AM Thursday, October 30, 2008

Alkene Synthesis - Olefination

Concept:

Z vs E product1.
Functional groups2.

2 points:

If you want E form. Schlosser Modification. Protenate the intermediate

Vedejs used cyclic phosphines

Group that stabilizes ylide negative charge through resonance favors E alkene

Wittig is usually Z selective, resonance stabilizing groups make it E selective•

Still/Ando (Z selective wittigs). Change R groups on phosphorous•

Peterson Reaction (silyl-wittig)1)
Other Olefinations•

Tebbe:

Tebbe/Petasis2)

Notes 10/30
Thursday, October 30, 2008

11:00 AM
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Tebbe:

Petasis

Takai Reaction (vinyl halides)

Julia - important. Same outcome as Schlosser but doesn't need EWG. Used more often than Schlosser.

Modifications to julia in less steps on merlick's handout.
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Notes
Thursday, October 30, 2008

6:23 PM
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Notes 1106

Audio recording started: 11:00 AM Thursday, November 06, 2008

Exam
Average 58
High 90
Low 13

2nd lab report due mon 11/10 1pm in mol sci 3221

Diels Alder Reaction○

Cycloadditions:

Retain stereochemistry of the dienophile and diene1.

Reaction is concerted

1 with rates of reaction. Reference only and won't really be quizzed on
4 handouts. 

Electron withdrawing groups makes better dienophile□

Rules for Dienophile (see handout)2.

Trans always more reactive in alkenes, cis/trans have identical reactivity with acetylines

Trans vs cis□

Notes 11/06
Thursday, November 06, 2008

10:55 AM
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Must be coplanar, trans allows this in alkenes. Can be coplanar•

For every one modest e donor (alkyl) need a good acceptor substituent◊

How to make good good dienophile (jung's rule)

Alkyl substitution on the dienophile retards the reaction□

Other bonds can be used as dienophiles□

More electron rich, the better○

Rules for Dienes in Diels-Alder (see handout)•
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Must be cis and coplanar○

Danishefsky's diene works very well

None on benzene, pyridine, thiophene

Furan works okay. Pyrole (with specific R groups such as ester). 

Anthracene, center ring ressonance not too strong:

Aromatic dienes are generally not very good○

Diels Alder is Reversible (not in handout but need to know). Alder-Ricket Reaction○
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Furan synthesis
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Notes 1113

Audio recording started: 11:03 AM Thursday, November 13, 2008

Stereochemistry of dienophile + diene retained1)
Rules for diene2)
Rules for dienophile3)
Reversible -> furans4)

Diels-Alder Reaction

Inverse - electron demand diels alderc)

3 - carbo nannulation

Alder endo TS rules (see stereochemistry of diels-alder reaction andout)i.
Stereochemistry6)

Notes 11/13
Thursday, November 13, 2008

11:03 AM
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Draw diene in flat plane, draw dienophile under it. Most activating group goes underneath as endo

Regiochemistry (see handout regiochemistry (orientation) of diels-alder reaction7)
Concerted - when bonds form they form at exactly the same time
Nonsynchronous - happen at different times (though very close time interval) and no chance of 2nd not 
happening
So concered nonsynchronous is an oxymoron but is used to describe this

The most stable diradical predicts major product. The unstable ones have H substituents which is least 
stable for radicals.

Not really radical or cation/anions being formed though this nmeunic device allows for good prediction 
of product. Really by orbital overlap and not anion/cation or radical process.
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EVANS

Chiral Auxilaries1)
Enantioselective Diels Alders (see handout enantioselective diels-alder reactions)8)

Won't test oppolzer and palomo.
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Notes 1118

Audio recording started: 11:04 AM Tuesday, November 18, 2008

Evansa)
Chiral auxilaries1)

Enantioselective Diels Alders

Oppolzera)
Helchmanb)

Coreya)
Enantioselective Catalysis2)

Intramolecular Diels Alder

formationa)
Nitrones1)

1,3-diPolarcycloaddition•

Notes 11/18
Tuesday, November 18, 2008

11:04 AM
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Regiochemiistryb)

Stereochemistry -> Exo TS favored3)

Formationa)
Nitrile Oxide2)
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regiochemistryb)

No stereochemistry. No endo or exo□

Stereochemistryc)

Pd-cat Crossed Coupling Reactions○

Special Organometallic Chemistry (see palladium cat cross coupling reactions handout)•

X=I, Br, Otf
X cannot be F, usually not Cl

R = sp2 character (alkenyl, aryl, allyl)
R cannot be alkyl

R= = alkenyl,allyl,  aryl, alkynyl, (alkyl)
M = ZnX, SnR3, B(OH)2, Cu, SiR3, MgX

R'-M
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Notes 1120

Audio recording started: 11:07 AM Thursday, November 20, 2008

Negishi
Cross-coupling reactions

Sonogashira

Stille

Suzuki-Miyaura

Protecting groups ( see handout)

Tetrahydropyranal (THP)a)
Acetals1.

Notes 11/20
Thursday, November 20, 2008

11:07 AM
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MOMb)

Methoxyethoxymethyl (MEM)c)

BOM (even though acid unstable, can remove by H2/cat or Li/NH3d)

RSH = mercaptans
MTM e)

SEMf)

THP's older brother and used very little
Ethoxyethyl (EE)g)

Stable to cat hydrogenation and heat, everything else takes off□

Trimethylsilys (TMS)a)
Silyl Ethers2.

More stable than TMS because sterics□

Triethylsilyl (TES)b)

TBDMS (TBS)c)

TIPSd)

TBSe)

More hindered, the slower.
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methyla)
Ethers3.

Benzyl (BN)b)

Big brother of benzyl, don't need NaH because cation is so stable 
Trityl (Tr) c)

Dimethoxyltrityl d)

*Asside DNA synthesis using Dimethoxyltrityl:

Allyle)

t-butylf)
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t-butylf)
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Thurs 12/11/08 3-6pm FINAL1.
Wed 12/10/08 Review Session 3440 Mol Sci 1pm2.
Final labs due Mon 12/15/08 10AM to TA3.

Rearrangements:
Cope1)
Oxy-cope2)

Claisen Rearrangement [3,3]4)

Johnson/Eschenmoser variateions

Claisen used in synthetic routes… look for double bond 5-6 pos from carbonyl

Yamamoto

Ester Enolate claisen

HMPA dissolves up ions and breaks ion pairs - breaks Li-O bond interaction.
TS is eclipsed with Li-O bond so when HMPA is employed there is no Li -O and so chair 
transition state rearranges to eliminate the eclipsing to steric model on handout.

Notes 12/02
Tuesday, December 02, 2008
11:00 AM
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Know how to make 2 compounds on bottom of handout.

Caroll Rearrangement

Fischer Indole Synthesis
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Eschenmoser-Tanabe Fragmentation

Wharton Rearangement

Notes 12/04
Thursday, December 04, 2008

11:05 AM
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Explain: 2-3 probs1)

Predict:2)

Transform Lots:3)

Synthesize Lots4)

Bonus: 5)

Final Exam
Thursday, December 04, 2008

11:35 AM

   CHEM 144 Page 105    


