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To be consistent, the carbon atom has two sigma bonds and two pi bonds
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arenes (benzenes) for this purpose (only) can be considered as a type of alkene
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That's synonym
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These are called allenes or cumulenes; they are a type of alkene
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It is >90% of the cases, though.
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The exception..
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Text Box
or as an aldehyde, or as an ester, or as an alcohol, etc.
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yes, acid bromides and acid fluorides do exist, but are so much less common than acid chlorides that we'll just focus on acid chlorides 
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not IUPAC approved, but so common they can't be ignored
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Note:  normally written as lower case (trans-) in names
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The following is the IUPAC approved way to name alkenes



4



5

JRG
Text Box
here we do use the capital letter
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again, capital E
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The (Z)- and (E)- naming is not just for C=C double bonds.......
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A more complicated example on Z- vs. E- stereochemistry
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impossible for triple bonds to exist (and be stable) for anything smaller than a cyclooctyne
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C-C-C angles about 88o , so not as bad as cyclopropane
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C-C-C bond angles at ca. 104o, only 5.5o off perfection
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so no angle strain to speak of in simple cyclohexanes
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molecule can easily overcome this at room temperature, so this equilibration is happening >100 times per second

JRG
Line

JRG
Text Box
that's 1.7 kcal/mol
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in equatorial conformation
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but, in the axial conformation
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-all groups >H in size favour being equatorial, but not to the same degree
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about  2.3:1 at room temp
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2 stereoisomers each
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just one
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in size - has nothing to do with 'priority'
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-in general, the more groups on the atom, the larger it is
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Consider the following generic reaction
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In fact, a real-world example is the alpha deprotonation of ketones, i.e........
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OK, come to think of it, this pair isn't a perfect example
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There is >1 possible mechanism for this process, but a reasonable one would be......
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-possible energy profiles could be....
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-situations can be far more complex, than above, i.e., 
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there is another species that is now properly called a carbonium ion
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Quick review - stereochemistry of electrophilic addition reactions
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If E+ is H+
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If E+ is "halide+"
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stereochem - random
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trans addn



2



3



4



5



1

JRG
Line

JRG
Text Box
more



2

JRG
Text Box
Usefulness: can get complementary product to acid catalyzed water addn reaction
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is the one 'you' get
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ketones, acids, esters, amides, all less reactive to catalytic hydrogenation
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Mn now +5 oxidation state
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cis



1



2

JRG
Text Box
You don't get an aldehyde under acidic KMnO4 conditions, because it's immediately oxidized to the carboxylic acid
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alkene reacts 1st
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One difference in acid catalyzed addn of H2O



6

JRG
Text Box
(or at least different from alkene addn product
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The equilibrium constant for this 'tautomerism' is about 1000000:1 in favour of the ketone - so that's all you see

JRG
Text Box
best in these cases because Markovnikov addn means only one product is obtained
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there's an 'R' in 'consider'
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definition
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refractive index
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'D' is the wavelength of light used (589 nm), T is the temperature it is recorded at
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not the same 'l' as above



JRG
Text Box
because optical rotation of individual enantiomers cancel out exactly
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So how can one relate structure to optical rotation? The realtionship is so complex, that until ca. 1950, one could only guess....
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So here's the guess; glyceraldehyde is easy to convert to many other compounds, so it was a great starting point
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'd', or 'l' or '+' or '-' will still be seen occasionally, but it is not systematic
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Recall from last lecture - importance of nucleophile to SN1 vs SN2 reactions
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Not in latest versions of 230. Moved to 235; replaced by eliminations.
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So here's how we ended Monday's lecture - the 'failure' of basic catalysts
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'ketals' is an older term that referred to acetals derived from ketones - you may still encounter it
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water can be removed by a drying agent or by azeotropic distillation
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i.e., what if you want to do a Grigard reaction with an ester, but not the aldehyde? You could 'protect' the aldehyde as an acetal, and get it back at the end....
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get back the ketone (or aldehyde)
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it's really polar covalent, but we'll consider it ionic for simplicity
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Keqm approx = 1034
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Where we left off - H- sources; the 'hydride' equivalent of Grignard reagents - two common ones
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new abbreviation - 'Et' for CH3CH2- (ethyl)
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give great stability to anion
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base simply deprotonates the acid; no further reaction occurs
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-very easy to push this equilibrium to either side
-use excess alcohol if you want ester
-use excess water of you want the carboxylic acid
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Now in latest version of 230. Moved from 235 course, replacing carbonyl chemistry.
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