Chemistry 570
Chemical Synthesis

(Section 01)

Spring 2019
2:00 – 4:50 TW (Sims 304)


Instructor:
Dr. Aaron M. Hartel



Phone:

323-4942
Email:

hartela@winthrop.edu



Office:

314B Sims 

Office Hours:
12:00 – 1:00 p.m. TR or by appointment.

Textbook:
None

Goals and Objectives:

The major objectives of this course are to:

1) Introduce you to advanced laboratory techniques and instrumentation

2) Develop your skills in scientific record keeping, technical writing and presentation
3) Introduce you to advanced reactions, synthesis and the language of organic chemistry
4) Familiarize you with the literature and other vital resources in organic chemistry
Laboratory Text:

There is no text for this course. Access to a good organic laboratory text (i.e. from CHEM 304) will be helpful. A copy of the ACS Style Guidelines will also be very helpful when writing reports. Most of the information necessary for this course you will find individually; you will be searching the scientific literature and various important books that can be found in any good chemistry library (and ours, too).
Laboratory Notebook:

You will need a bound laboratory (composition) notebook, where you record your procedures and observations. Proper experimental record keeping is very important in any research field.
Approved Safety Glasses:

Each student must have an approved pair of safety glasses, available at the bookstore. Only approved safety glasses are acceptable. You will not be permitted to work in the lab if you do not have an approved pair of safety glasses.

Grades:

There will be five graded assignments for the course. Details about each assignment will 
be provided.

A.
Terpene Project and Presentation

15 %


B.
Carvone Report



15 %

C.
Reaction Review and Presentation

20 %

D.
Alkaloid Project and Presentation

20 %


E.
Nicotine Report



30 %
Assignments will be graded using the 4.0 scale (A-F).  The +/- system will be used.  Final grades will be assigned loosely following the scheme below:

A (>3.7)

A- (3.7>3.5)
    B+ (3.5>3.3)
B (3.3>3.0)
B- (3.0>2.5)

C+ (2.5>2.3) 

C (2.3>2.0)
    C- (2.0>1.5)

D (<1.5)
F (<1.0)
Withdrawals:
As per university policy, any student who withdraws after March 7 will receive a grade of “F” if failing the course at that time.

Attendance:

This is a lab course, and attendance is mandatory.
Ethics:

As noted in the Student Conduct Code: “Responsibility for good conduct rests with students as adult individuals.” The policy on student academic misconduct is outlined in the “Student Conduct Code Academic Misconduct Policy” in the online Student Handbook.
Students with Disabilities:
If you have a disability and require specific accommodations to complete this course, contact Services for Students with Disabilities, at 323-3290.

Changes to Syllabus:

Any changes to the syllabus will be announced in class or via email.

CHEM 570 Schedule of Assignments

Spring 2015
​​​​​​​​​​



Due Date


Assignment








Jan. 21



Terpene Project



Feb. 4



Terpene Presentation

Feb. 11


Carvone Report

Feb. 18


Alkaloid Project

Mar. 4



Alkaloid Presentation





Mar. 25


Reaction Review




Apr. 8



Reaction Presentation


Apr. 29


Nicotine Report


Safety:
  General

· Safety glasses should be worn at all times.

· Disposable gloves (nitrile) should be worn when working with any corrosive, irritating, toxic or unknown material (i.e. nearly always).

· Wash your hands frequently.

· Locate and learn how to use the safety shower, eyewash and fire extinguisher.

· Keep the benches and hoods as clean and uncluttered as possible.

· Never perform dangerous procedures alone.

· Run all reactions, distillations and columns in a fume hood.

· Keep the fume hood sashes as far down as possible when working.

· Never move a gas cylinder without supervision.

· Do not wear loose dangling clothes or items.

· Do not wear open-toed shoes.

· Do not wear shorts.

· Know about the materials you are working with (MSDS are available in the lab).

· A first aid kit can be found in room 306.

  Oven

· The oven is kept at 80 oC and used for storing some glassware to maintain dryness

· Never place anything other than glass or ceramic into the oven

· Never place anything with a chemical or solvent residue into the oven

· Use gloves (preferably insulated) when retrieving items from the oven

  Chemical Waste
· We currently maintain 4 separate waste containers in the waste hood:


- Organic Liquids


- Organic Solids


- Inorganic Liquids


- Inorganic Solids

· Make certain that waste is placed in the appropriate container. Residues can be flushed into the containers using acetone (organic) or water (inorganic).

· A container is full when the waste is one inch from the lid. Do not overfill.

· Record what and how much has been placed into a waste container on the appropriate log sheet attached to the waste hood.

· Keep waste containers closed at all times unless actively adding waste.

  Vacuum

· Use of vacuum can be dangerous and result in glassware implosion

· Items placed on the vacuum line should be in a hood with the sash down

· Fill the trap Dewar with liquid N2 when removing more than 2 mL of solvent

· Never let the pump run with a valve open to the air

  Cryogens

· Dry ice and liquid nitrogen are commonly used for cooling reactions and traps to very low temperatures

· These materials can cause burns by freezing water in your tissues

  Spills

· Small spills of common solvents will likely evaporate before they can be cleaned

· Larger solvent spills should be cleaned up using the solvent spill kit

· Small acid spills can be neutralized with aqueous sodium bicarbonate and cleaned up with a towel or sponge

· Acid or base spills should be cleaned up using the appropriate spill kit

· Common salts (non-transition metal) can be cleaned up with a towel or sponge

· Other solids should be swept up with a small broom and treated as waste

· Broken glass should be placed in the large white broken glass container

· Used disposable needles should be placed in the red sharps container

  Dish Cleaning

· Glassware must be meticulously cleaned after use

· Rinse out organic residues with acetone

· Rinse out inorganic resides with water

· Scrub with warm Alkanox solution

· Rinse copiously with tap water

· Rinse with de-ionized water

· Set on the drying rack overnight

· Inspect the glass to make sure it is spotless

· Difficult to clean items can be soaked in the base bath for a day or more

  Base Bath

· Place hard to clean items completely under the solution

· Be very careful, as the base bath is very dangerously basic and flammable

· Rinse glassware that has been in the base bath with plenty of de-ionized water

  Notebooks
· Notebooks should be labeled with your name and course (CHEM 570)

· The first three pages should be reserved for a table of contents

· The TOC should have an entry for each experiment



Date

Title



Page

· After the TOC, number each right page

· Each experimental record should start on a numbered (right) page.

· Each experiment should be dated, titled and given an equation

· Record as much information as accurately as possible

· Pre-calculations and raw data can be entered on the adjacent un-numbered page

  Spectra

· Spectra should be dated on the top left corner

· Spectra should be labeled on the top right corner with the corresponding notebook and notebook page (i.e. CHEM 570 Hartel -5)

· Once the identity of the analyte is determined, the structure should be drawn on the spectrum above and to the right of center

Useful References:

Journals







Call#


Dacus
Angewandte Chemie





QD1.A6


Current

Chemical Reviews





QD1.C41 

Current

Helvetica Chimica Acta





QD1.H4


Online

Journal of Organic Chemistry




QD241.J6

Current

Journal of the American Chemical Society



QD1.A52

Current

Journal of the Chemical Society (Perkin Transactions 1)

QD241.C454

Some


Journal of the Chemical Society (Chemical Communications)

QD1.C48

Some

Organic Letters






QD241.O656

No

Organometallics






QD410.O733

Current

Tetrahedron






QD241.T4 

Some

Tetrahedron Letters





QD241.T42

No

Texts




Author


Call#


Dacus
Comprehensive Organic Transformations
Larock


QD262.L355

Yes
March's Advanced Organic Chemistry
March


QD251.2.M37    

Yes
Compendium of Organic Synthetic Methods
Harrison and Harrison
QD262.H32

Yes

Protective Groups in Organic Synthesis 
Greene and Wuts

QD262.G655
 
Yes
