TEST 2:

Chapter 5:
· Isomers can exist as structural OR stereoisomers.
 If stereo, then it is either configurationally or conformational.
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· Enantiomers must chiral. They do not have internal reflectional symmetry.
· Pasteur discovered enantiomers because of the plane polarized light.
· Chiral centers are named using a priority system based on the atomic weight of the atom attached to the chiral center. If the direction of travel from the group of priority 1-3 goes clockwise, it is R. If not however, it is S. 
· If two atoms attached to the chiral center are identical, priority assignment is determined by comparing groups attached to that atom.
· Multiple bonds have higher priority than single bonds.
· All chiral compounds had to be chemically correlated with a reference standard, which was decided to be D-glyceraldehyde.
· When E and S chiral centers are identical, RS = SR. It is also called a ‘meso’ isomer. 
· Maximum number of stereoisomers is 2^n.
· Diastereomers with many chiral centers that differ at only 1 chiral center are called epimers.
· Enantiomers are chiral, while Diastereomers are not.
· Enantiomers have identical physical properties, but Diastereomers don’t. 
· Enantiomers have identical spectroscopic properties, but Diastereomers have different ones.
· Enantiomers rotate plane-polarized light in opposite directions, but Diastereomers may or may not be optically active.
· Enantiomers have identical rates of reaction with achiral reagents, whilst Diastereomers do not.
· Both Enantiomers and Diastereomers have different rates with chiral reagents.
· You can separate enantiomers by 4 methods:
1) Pasteur experiment (very rare).
2) Conversion to separable Diastereomers.
3) Enzymatic resolution (reaction with chiral agent).
4) Chiral Chromatography (chiral adsorbent). 
Methods 2-4 involve the use of chiral agents to generate Diastereomers                                           transition states, which is then reversible into an Enantiomer.
· Method 2 involves the use of Ephedrine (E). E + (RS) => E(R) + E(S). Add H3O+ to that and you get 2E + (R) + (S).


Chapter 6:
· Many useful chlorinated aromatic hydrocarbons persist in the environment because they are resistant to degradation.
· To find the degree of unsaturation for organohalides, add the number of halogens to the number of obs. hydrogen: [max num. H2 (2n+2) – obs. num of H2] / 2.
· C-X bond length increases down the periodic table.
· As length increases, bond becomes weaker.
· For alkyl halides, hydrogen bonding is not a factor.
· BP/MP increase with increasing atomic weight of halide.
· They are not soluble in water because of the size difference between halide and water molecule.
· Many alkyl halides are heavier than water.
· Heterolytic cleavage of CX bond to generate X-, a stable anion and a good leaving group. Alkyl chlorides and bromides, but not fluorides show this.
· Alkyl halides do not react with acids not oxidants.
· Alkyl halides react with
Bases via elimination
Nucleophile via substitution
 Electrophile (mixed behavior)
 Reduction to alkane with LiAlH4 via substitution.
· Sn2 rate depends on [-OH][Halide]. Also, the configuration of the halide is inverted.
· Sn1 rate depends on [Halide] only. It produces a racemic mixture.
· E2 rate depends on [Halide][-OH].
· E1 rate depends on [Halide].
· Use of Sn2 or E2 when feasible because they avoid the production of unwanted stereoisomers.
· For Sn1, 3°>2°>1° halides.
· E2 favored for 1° and 3°, and E1 favored for 3°.
· Weak base favors substitution since elimination involves abstraction of a proton.
· Also, the bulk of the base affects it. If it is not bulky, Sn2 and E2 are both possible. If bulky however, it favors E2 since Sn2 requires attack at carbon rather than hydrogen. 
· For halide exchange, NaI and acetone are critical because NaI can dissolve in acetone, but NaBr can’t. Its a Sn2 mechanism.
· Ether formation is an Sn2 reaction: C-C..C-Cl + NaOMe => C-C..C-OMe + NaCl. However, a side reaction could be that the OMe replaces an H, ending up with an alkene and a HOMe.
 You make the NaOMe by reacting 2(H-OCH3) + 2NA = >2NA+-OCH3 + H2. This is a reduction.
· Thiol synthesis is an Sn2 reaction: C..C-Br + 2(NH2)S + -OH => C..C-SH + Br-
· Amine synthesis is an Sn2 reaction: C..C-Br + NaN3 + LiAlH4 => C..C-NH2 + Br- 
· Synthesis of nitriles is an Sn2 reaction: C..C-Br + -CN => C..CN + Br-.  Side reaction however could be:
C..CN + [H] => C..C-NH2 (alkyl amines) 
C..CN + H2O => C..COOH (carboxylic acids)
· Synthesis of alkynes is an Sn2 reaction: C..C-Br + -CCH => C..C-CCH + Br-
· Elimination reaction is an E2 mechanism: 
C..C-Br + -O-C(CH3)3 => Alkene + OH-C(CH3)3 + Br-
 E2 because the –OC(CH3)3 is 3°, so its bulky.
· Zaitsev’s rule: Base-induced elimination reactions generally give the more highly substituted alkene product. Basically, the more stable carbocation (2° > 1°)
· Reduction: C..C-Br + LiAlH4 => C..C-H + Br-
· Reduction using dissolving metals: C..C-Br + Mg + H2O => C..C-H + OH-MgBr.

Chapter 7:
· Cycloalkyl alcohols don’t have double bonds in their cycle. If they do, they are called phenols (still an alcohol).
· Presence of oxygen does not affect degree of unsaturation.
· For an alcohol to react with an acid, it needs a strong acid to protonate the OH.
· It also needs a strong base for deprotonation.
· It reacts with electrophiles, but NOT nucleophiles.
· Primary and secondary alcohols can be oxidized, but not tertiary.
· They cannot be reduced, however they can be at the O-H bond. The only exception is Benzyl alcohols. However, Pt and H2 needed, and it is made possible because the cleavage of C-O bond stabilizes the benzyl radicle 
· For dehydration, a primary alcohol is turned into an alkene. You need a strong acid as a catalyst since protonation is the first step, and it is an E1 reaction.
· HBr bromination can be via Sn2 or Sn1:
C..C-OH + HBr => C..C-Br + H2O.
· PBr3 bromination: PBr3, which is an electrophile, activates the OH group. Because it involves attacking the electrophile, 3° alcohols are hindered due to their size.
C..C-OH + PBr3 => C..C-Br + POH(Br)2.
· SOCl2 Chlorination: works best for 1° and 2° alcohols. You need pyridine as a solvent. LOOK AT NOTES NUMBER 4.
C..C-OH + SOCl2 => C..C-Cl + SO2 + Cl-
· Jones oxidation: Involves removing the H from the OH from only 1° and 2° alcohols. It requires jones reagent (CrO3). The Cr (VI) is redcued while the alcohol is oxidized.
Primary alcohol + CrO3 + H+ => C..COOH
Secondary alcohol + CrO3 + H+ => C..COCH3
· Tosylation Reaction: Look at notes. Pyridine is also needed.
C..C-OH + TsCL => C..C-OTs.
· Reduction of Tosylates: It is an Sn2 reaction.
C..C-OTs + LiAlH4 => C..C-H + -OTs
· Fluorination of Tosylates: It is an Sn2 reaction.
C..C-OTs + TBAF => C..C-F + -OTs
· Thiolation of Tosylates: It is an Sn2 reaction.
C..C-OTs + -SCH3 => C..C-SCH3 + -OTs
· Silyation of alcohols:
C..C-OH + TMSCI + pyridine => C..C-O-Si-Me3 + positive pyridine + Cl-.
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