Review Sheet

Chemistry for the Health Professions

The “individual summation exercise” will take place on Friday May 20th from 9:00 to 11:00 AM.  I recommend that you bring the following with you into class:

1. Pen or Pencil

2. Model Kit

3. Calculator

4. The Organic Reaction Flow Chart

5. The Lipid Flow Chart

6. All workshop assignments (periodic table, alkanes, alkenes, organic reactions)

7. All notes from the Blood and Guts timeline presentations

8. A one-sided, hand-written, self-prepared, single notebook page (9 ½ inches by 11 inches) of notes, reminders, or tips.

The assignment is divided into four parts: Model Building, Matching, Short Answer, and History of Medicine Timeline.  These parts can be completed in any order.

Model Building:  This will be very similar to what you have been doing with the model quizzes.  Each person will have a different compound to build.  (Molecules will be randomly assigned to individuals before the day of the exam.)

History of Medicine Timeline:  This section is completely open note based on the notes you have from the timeline presentations throughout the quarter….YOU WILL NEED TO RECOPY YOUR TIMELINE NOTES ONTO DIFFERENT PAPER IF SOMETHING OTHER THAN TIMELINE INFORMATION IS PRESENT.

CHAPTER ONE (Organic Chemistry)

· Be able to determine if a given structure is correct based on the number of bonding expected for C, N, S, O, and the halogens.

· Know what a primary, secondary, tertiary and quaternary carbon is. Be able to locate each in a given structure.

· Be able to draw possible isomers of a given molecular formula.

· Be able to recognize the different functional group families.

CHAPTER TWO (Alkanes)

· Be able to draw angle line diagrams, structural formulas--both condensed and expanded--for a given alkane name.

· Know how to provide names for a given alkane structure.

· Understand the difference between isomers and stereoisomers and be able to explain why the distinction is necessary.

· Be able to use cis and trans in naming alkane systems with stereoisomers.

· Be able to draw the structures of stereoisomers.

· Know the physical properties of alkanes.

· Know the chemical properties of alkanes.

CHAPTER THREE (Alkenes)

· Know what is meant by the terms: alkane, alkene, alkyne, saturated, unsaturated, free rotation, monomer, polymer,

· Be able to provide names to structures and structures for names of alkenes and alkynes.

· Know how to determine if a given alkene or alkyne has stereoisomers.

· Know the physical properties of alkenes and alkynes.

· Know the chemical properties of alkenes.

· Be able to predict products for the four types of addition reactions possible for alkenes.

· Understand Markovnikov’s Rule and how to use it to determine the major and minor product.

CHAPTER FOUR (Benzene and Its Derivatives) 

· Know the structure of benzene and how resonance plays a role.

· Be able to name benzene related compounds and provide structures if given the name.

· Be able to explain why aromatic compounds participate in substitution reactions instead of addition reactions.

· Be able to describe what a phenol is and know its common uses.

CHAPTER FIVE (Alcohols, Ethers, and Thiols)

· Be able to name alcohols and ethers.

· If provided a name, be able to draw the structure of an alcohol and an ether.

· Know Zaitsev’s Rule and when it is applied.

· Be able to draw structural formulas for an alcohol reaction that involves Zaitsev’s Rule.

· Know the important alcohols and their uses.

· Be able to predict if a given alcohol will oxidize to form an aldehyde or ketone. 

· Be able to explain how this reaction (oxidation) works and how it relates to the type of alcohol present.

CHAPTER NINE (Aldehydes and Ketones)

· Be able to draw structural formulas for both aldehydes and ketones if provided with names.

· If provided a structure, be able to name both aldehydes and ketones.

· Understand the terms: carbonyl, alpha-carbon, acetal, hemiacetal, enol.

· Be able to identify if a given compound will undergo Keto-Enol tautomerism.

· Know how to draw the possible Enol forms for aldehydes and ketones.

· Be able to provide structural formulas for the addition of hydrogen to an aldehyde or ketone.

· Know how to identify if a compound is a hemiacetal an acetal or neither.

· Know how to determine if an acetal or hemiacetal is a product of an aldehyde or ketone.

· Be able to provide structural formulas for the addition of an alcohol to an aldehyde or ketone.

CHAPTER SEVEN (Acids and Bases)

· Know the formulas for calculating pH, [H3O+], [OH-], and pOH. Be able to use these formulas.

· Understand the pH scale and be able to determine if something is an acid, base or neutral.

CHAPTER EIGHT (Amines)

· Be able to identify if a given compound is a primary, secondary, tertiary or quaternary amine.

· Understand the term alkaloid and be able to recognize common alkaloid examples.

· Know the most important chemical behavior exhibited by amines and be able to explain its importance.

CHAPTER TEN (Carboxylic Acids, Anhydrides, Esters, and Amides)

· Understand the following terms: carbonyl group, carboxyl group, hydroxyl group, liquid fatty acid

· Know the general formulas for carboxylic acids, anhydrides, esters and amides.

· Be able to explain why the salt behavior of carboxylic acids is important.

· Know the common uses for esters.

· Be able to provide the major organic product for an esterification reaction.

· Know the four common amides discussed in class.

CHAPTER SIX (Chirality)

· Understand the following terms: polarized light, stereoisomers, chiral carbon, enantiomers, stereocenter

· Be able to determine how many chiral carbons are in a given complex.

· Know how to calculate the number of stereoisomers possible for a given compound.

· Be able to describe one way chirality plays a role in nature.

· Know the two chemical property differences for a pair of enantiomers.

CHAPTER ELEVEN (Carbohydrates)

· Understand the following terms: carbohydrate, aldose, ketose, hexose, pentose, acetal, hemiacetal, reducing sugar, nonreducing sugar.

· Know the four carbohydrate classes and be able to provide an example of each class.

· If provide the open chain structure be able to draw the ring structure for a carbohydrate.

· If provided the ring structure of a carbohydrate, be able to draw the open chain form.

· Know how to determine if a given sugar is: D or L, ( or (, aldose or ketose, reducing or nonreducing.

· Be able to describe the linkage between two monosaccharide units.

· Be able to identify the monosaccharide units involved in a disaccharide. (Copies of tables 11.1 and 11.2 will be provided with the exam.)

· Know the differences and similarities between starch and cellulose.

CHAPTER TWELEVE (Lipids)

· Understand the following terms: lipid, triglyceride, diglyceride, monoglyceride, saturated, unsaturated, fat, wax, complex lipid, steroid.

· Know the four lipid categories we’ve examined and the subdivisions, if any, of each.

· Be able to provide at least three ways lipids play an important role in the human body.

· Be able to explain and rank fats based on melting point.

· Understand the structural differences between the four lipid categories and be able to identify an example of each.

· Understand the three chemical reactions that fats can undergo.

· Be able to explain why cholesterol is so important to the human body.

· Know the names of the human sex hormones.

· Be able to explain how female sex hormones are manipulated with birth control pills.

· Be able to explain how and why, chemically, ovulation occurs.

· Be able to explain how female sex hormones are manipulated in some fertility medications.

· Be able to explain how female sex hormones are manipulated when Ru486 is used.

CHAPTER THIRTEEN (Proteins)

· Understand the following terms: fibrous protein, globular protein, protein, peptide, polypeptide, residue, C-terminal, N-terminal, primary structure, secondary structure, tertiary structure, quaternary structure, alpha-helix, beta-pleated sheet, random coil, triple helix, crosslinking, disulfide bridge, hydrogen bonding, salt bridge, hydrophobic interactions, chaperones, denaturation.

· Know the eight general protein functions.

· Know the generic formula/structure of an amino acid.

· Know how to identify which residues are present in a given protein molecule. (You will be provided a copy of table 13.1 with the exam.)

· Know how to distinguish between primary, secondary, tertiary and quaternary structure for a protein and be able to explain how the structure is stabilized.

· If provided two amino acid residues, be able to determine the type of crosslinking expected between them.

· Understand the four applications of protein denaturation discussed in class.

GENERAL STUFF


· Know which organic and biochemical compounds are likely to be soluble in water.

· Be able to rank organic and biochemical  compounds in order of boiling point or melting point.

· Be able to use the “Organic Reaction Flow Chart” to bring organic compounds through a series of reactions.

