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14.3 Energy of Hydrogenation
        4n +2 Rule
14.7, 14.8, 14.9,14.10
        Aromaticity in non-benzenes



how about pi electron systems?
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14.4, 14.5 MO picture of benzene,
                 cyclobutadiene
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22.1 General Mech of Electrophilic Aromatic Subst.
22.2 Halogenation
22.3 Friedel-Crafts Alkylation
22.6 Nitration
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22.5 Friedel-Crafts Alkylation
22.7 Sulfonation
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Activating/deactivating/o-,p- and m-directors 23.1-23.5
Disubstituted cases 23.5











Note: Treatment with H2 
and catalyst is very 
common way to reduce 
alkenes

nitro groups are reduced 
more readily than almost 
anything else
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22.4 F/C alkylation problems  22.8 Acylation/reduction
22.9a,b Side chain rxns
23.12 Attaching groups in right order



for reduction to continue past alcohol



so timing of reactions is sometimes as important as the reactions themselves



so you can often overwhelm the polyalkylation problem with excess (xs) starting arene





same problem





methyl primary secondary tertiary

allylic

benzylic







aryl radical
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old test #1 question

Note: an answer where you 'methylate' first, then chlorinate, then finally do the KMnO4 oxidation 
would be just as acceptable.









unuseably small





unlike SN1 or SN2, halide ion is not forming in the rds
-so relative leaving group ability is not central to rate - but electronegatvity is
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therefore, it doesn' stop at
hemi-acetal

















same reagent











almost irrev.
pushes rxn
  to completion









These are what are usually being 
referred to by the term "amine pKa", 
although pKaH is technically proper.

Keep in mind. Amines with N-H's do have another  pKa that is occasionally relevant....







Cont'd



Cont'd



my mistake, I wrote "Amine" here in class
-it's "Imine"



to be continued........





shortcutting Tuesday's mech on imine formation....











this is the basis for MRI, magnetic resonance imaging.....



weakest bond = 140 kJ/mol, so NMR spectrscopy is non-destructive





NMR spectroscopy, cont'd)

some
examples



triplet (t)



quartet (q)

are given by...



due to CH2 on other side

so let's do a complete prediction for ethyl 3-chloropropanoate

Note: If you see a quartet, A = 2, at ca. 4.2 ppm and a triplet, A = 3 at ca. 1.3 ppm, it's almost always 
a giveaway for an ethyl ester.



this is a frequency, despite 
the odd units











7. The following compound has been analyzed, revealing a composition C, 62.04%; H, 

10.41%; O, 27.55%. The mass spectrum gives a highest m/e of 116. The IR (infrared) and 
1
H NMR spectra are also included below. Which of the following structures is the most 

reasonable candidate for the compound in question, and why? Assign the 
1
H NMR 

spectrum, showing the comparison of your calculated chemical shifts with the observed 

ones. Your answer should include the assignment of the most important features (i.e., 

the starred ones) of the IR spectrum. (15 marks) 

O

O

HO

O OO

OHO
O

OH  
 IR 

 
1
H NMR 

012345
PPM

give this shift
a bit extra leeway

A = 1 A = 1 A = 1 A = 3 A = 6
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