Some comments and hints for the March 9 Biochemistry-organic workshop.
1. a. Sodium borohydride reduces aldehydes and ketones to alcohols. Acetic anhydride will then form esters with the alcohols. The problem should have said “large excess of acetic anhydride, as we would want to convert all of the alcohols to esters.

b. Sugars are very polar, with essentially no vapor pressure, so they won’t go into the gas phase. Also, they denature to form caramel like goos.

c. The reduction of fructose creates a new tetrahedral stereocenter. This can be examined best by looking at Fischer projections of the sugars.

d. The first method will convert the alcohols to methyl ethers. The second will produce silyl ethers.

2. The leaving group in hydrolysis, the amine, is more basic than alcohols or phosphate esters. This makes it a poorer leaving group, slowing the rate. Also, there is an important resonance structure that provides some double bond character to the C-N bond.

3. Nucleophilic substitution – the –SH on the enzyme acts as a nucleophile, displacing the primary iodide on the iodoacetic acid. (Iodide is a very good leaving group, -SH good nucleophile, primary, mechanism Sn2.) Papain is a cysteine protease, so the –SH group is essential in the activity of the enzyme-very analogous to the serine in serine proteases.

4. The ethylene imine should remind you of an epoxide, very active in reacting with nucleophiles. The cysteine will act as a nucleophile, adding an extension of two carbons and an amine to its R-group. This newly formed side chain positions an ammonium (conjugate acid of the amine) at about the same position as the ammonium in lysine-close enough for trypsin to recognize it as a good fit for its recognition site.
5. This is analogous to a ketone or aldehyde. Start with the mechanism for forming a hydrate from a carbonyl compound. When looking at the intermediate (a gem-alcohol-thiol), which is a better leaving group, the sulfur or the oxygen?

6. a. There are two ester linkages that can be hydrolyzed. Your final products should be methanol, benzoic acid, and a complex bicycylic molecule with a carboxylic acid, alcohol, and amine as functional groups.

b. There are 4 stereocenters

c. It will have a positive charge from the amine and a negative charge from the carboxylic acid-net charge zero.

7. a. Alcohols, ether (2- a methyl ether on the sugar and a cyclic ether in the larger molecule), alkene, ketone (2), acetal

b. The sugar is an aldohexose (six carbons, aldehyde). Carbon one is forming the acetal linkage with the larger molecule. This sugar is unusual in that it has deoxycarbons (carbons with no oxygens attached.) and a methyl ether.

c. The aglycone is a sterol, with a cholesterol- like carbon skeleton.
d. The hydrolysis will hydrolyze the acetal linkage, resulting in the aglycone as an alcohol and the sugar. Remember, ethers are quite resistant to hydrolysis and won’t react under these conditions, but the acetal will.

8. Upon hydrolysis you will get the sugar, benzaldehyde, and HCN. Think of this as first hydrolyzing the acetal linkage to the sugar. This results in cyanohydrin as one of the products. This can then further hydrolyze to form the hydrogen cyanide and benzaldehyde.  Since HCN is quite toxic, this would be a strong deterrent to breaking open and digesting the seeds, unless the herbivore had some route to detoxify the HCN. In the plant’s terms-eating the fruit is fine, but drop the seed someplace-don’t try to digest it.

