
 

Johns Hopkins University 

Department of Chemistry 

Introductory Organic Chemistry Laboratory: Chemical Chirality 

Chemistry 030.227  

Fall 2019 

 

Instructor: Dr. Eric Hill 

Office: UTL G81 

Email: ehill8@jhu.edu 

Lecture: Tuesdays 9:00-10:20 am Remsen 233 

Lab: Wednesday 1:30-6:30 pm OR Friday 1:30-6:30 pm UTL G82 

Office hours: By appointment. 

 

Credits: 3 

 

Course Goals: 

The objectives of this one semester organic chemistry laboratory are  

• to learn the techniques common to organic chemists; including recrystallization, 

extraction, column chromatography and rotary evaporation. 

• to properly record observations in a laboratory notebook 

• to analyze and interpret the data and observations collected in the lab; including 

NMR, polarimetry, gas chromatography and mass spec. 

• to gain a better appreciation of the advantages and disadvantages of different routes to 

the preparation of a molecule 

• to better understand enantioselective synthesis 

• to learn how to look up information about molecules and synthesis  

• to formally communicate scientific results 

 

Required Materials: 

1. Lab handouts from Blackboard 

2. Duplicate laboratory notebook (available in the bookstore) 

3. Safety goggles/glasses 

4. Combination Lock 
 

Laboratory and Makeup Policies: 

Laboratory Attendance:  Contact Dr. Hill (ehill8@jhu.edu) as soon as you know you will need 

to miss lab.  Depending on the circumstances and the lab, a makeup will be arranged at a mutually 

agreeable time, during checkout week or an alternative written assignment will be given.  Repeat 

medical conditions that will cause you to miss lab must be registered with Student Disability 

Services (see below). 

Tardiness:  Please come on time.  You will receive no credit for pre-lab assignments if you are 

late.  

Examinations: Examinations are excused ONLY for illnesses, religious holidays and athletic 

meets.  All absences MUST be excused in advance, and even for illness you MUST contact Dr. 
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Hill (by email) before the start of the examination.  Documentation will be required for all excused 

examinations.  Recurring medical conditions must be registered with Student Disability Services.   

Grade Distribution: 

 

 Pre-lab Preparation:    64 points 

  In order to get the most out of each experiment, you must come to lab well 

prepared.  Preparation for the labs requires reading the handouts, completing the relevant 

calculations, looking up the relevant chemical information and thoughtfully answering all pre-lab 

questions.  You may lose your pre-lab points by coming late to lab (8 maximum points each). 

 

Experiments:    120 points 

   Each experiment is worth 15 points which will be evaluated based upon the 

quality of the experimental data obtained.   

 

Lab Notebooks:     40 points 

 During each experiment you need to carefully record your observations and 

procedures in your notebook.  You will have an assignment due on each experiment to 

summarize your observations and calculations and demonstrate your understanding (6 maximum 

points each, no notebook for experiment C).  

 

Written exams:    250 Points 

 There will be two written exams, the midterm will be Tuesday October 15th, the 

final will be during the University-appointed time slot during finals week.   

 

Class Attendance/Participation:  25 points 

   Lectures will involve a great deal of discussion and context; missing them leads to 

confusion, which leads to long lab times.  Let’s minimize this where we can; COME TO 

CLASS. 

 

  Check out:      25 points 

   All of your glassware must be accounted for and clean at the end of the semester.  

Your hood must also be clean.  Don’t leave your glassware out or your drawer unlocked, things 

have a way of disappearing. 

 

Lab Results Sheets:    276 points 

  Assignments for each experiment to summarize your observations and 

calculations and demonstrate your understanding.   

 

 Special Projects and Poster Presentation: 200 points  

Your special project proposal, the quality and depth of the idea you work on, how it is 

carried out, and the poster you produce. 

 

 TOTAL     1000 POINTS 

 

  

 



 

Grading Policies:  

Late Assignments: Lab assignments will be marked off 10% for each day late.  Assignments that 

are more than 1 week late will not be accepted.  Pre-lab assignments are to prepare you for lab and 

you will receive no credit for assignments that are not completed BEFORE lab.   
Disability Accommodations: 

 
If you are a student with a disability or believe you might have a disability that requires 

accommodations, please contact Student Disability Services: 3400 N Charles St., Garland Hall, Suite 

385 or studentdisabilityservices@jhu.edu.  

 

Course Calendar: (subject to change) 

 

 September 3rd: first day of class (lecture). 

 September 4th/6th: Check in 

September 11th/13th: Synthesis of Aspirin I 

 September 18th/20th: Synthesis of Aspirin II  

 September 25th/27th: Introduction to Extraction  

October 2nd/ 4th: Designing an Extraction 

October 9th/11th: Chiral Resolution I and Racemic Reduction  

 October 15th: Midterm exam 

Fall Break! (October 16th/18th:) 

October 23rd/25th: Enzymatic Reduction and Chiral Resolution II 

October 30th/November 1st: Enantioselective Reduction, Enzymatic Work up and Acetyl 

Ferrocene 

 November 1st: Special Project Proposals Due 

 November 6th/8th: Column Chromatography  

 November 13th/15th: Special Projects I 

November 20th/ 22nd:  Special Projects II 

Thanksgiving (November 25th – December 1st)  

 December 4th/6th: Checkout (the poster presentation will also be this week) 

 Final Exam: Tuesday, December 17th, 6 pm Remsen 233 

 

Ethics Statement: 

 

Cheating hurts our community by undermining academic integrity, creating mistrust, and 

fostering unfair competition.  The university will punish those who chose to do so with failure on 

an assignment, failure in a course, permanent transcript notation, suspension, and/or 

expulsion.  Offenses may be reported to medical, law or other professional or graduate schools 

when a cheater applies. 

 

Violations can include cheating on exams, plagiarism, reuse of assignments without permission, 

improper use of the internet and electronic devices, unauthorized collaboration, alteration of 

graded assignments, forgery and falsification, lying, facilitating academic dishonesty, and unfair 

competition.  Ignorance of these rules is not an excuse. 
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In this course, examples of ethics violations include turning in product that was stolen from the 

stockroom or your research advisor, adding additional materials to your reaction to boost yield, 

taking more than the allotted amount of starting materials and reporting false data.  In previous 

semesters, students have been found guilty of academic misconduct for copying material from 

previous semesters, and copying (or paraphrasing) lab reports from friends and internet sources. 

 

You may collaborate with other students in this course, but you must acknowledge this 

collaboration.  Furthermore, you should collaborate with others rather than simply copying 

another student’s ideas or allowing a student to copy your ideas. 

  

For more information, see the guide on "Academic Ethics for Undergraduates" and the Ethics 

Board web site (http://ethics.jhu.edu). 

http://ethics.jhu.edu/


 

Useful resources and library materials: 

 

Merck Index (Science Reference, QD5. M55):  This volume contains short monographs on 

over 10, 000 chemicals.  The articles usually contain physical properties of the chemicals 

(including melting points, boiling points, and density), chemical properties (such as solubility) 

and some information on the synthesis or isolation of the compound and the importance of the 

compound.  While they are in alphabetical order by name, chemicals frequently have multiple 

names and there is an index.  (Also available online) 

 

Aldrich Catalog (TP202.A38):  This catalog is published by the Aldrich Chemical Company 

and lists properties of the chemicals that they sell.  It contains far more chemicals than the Merck 

index, and has name and chemical formula indices.  (Also available online) 

 

Writing the Laboratory Notebook- Request from Library Service Center: This is an 

excellent introduction to the laboratory notebook. 

 

Useful Websites: 

 

University of Colorado, Boulder lab website 

(http://orgchem.colorado.edu/hndbksupport/ochemlabtech.html) This is an excellent collection of 

information on many common lab techniques, including a large number of photographs.  Many 

of the technique photographs in my powerpoint slides are taken from this site. 

 

The interactive Lab Primer (http://www.chem-ilp.net/index.htm)  Developed by the Royal 

Society of Chemistry, this contains both video demonstrations and animated clips for many 

common laboratory techniques. 

 

http://www.chemnetbase.com/.  This is an online edition of the Dictionary of Organic 

Compounds and the Dictionary of Natural Products, and the CRC handbook of chemistry and 

physics, as well as several other reference books.  This can be used to search for chemical and 

physical properties of many compounds. 

 

http://pubs.acs.org:  The website for all of the journal publications of the American Chemical 

Society.  The JHU libraries maintain electronic access to all of the ACS online journals, 

including their archives.  It is easy to search for articles using the advanced search engine, and 

you can easily browse current articles in the Journal of Organic Chemistry. 

 

http://www.ncbi.nlm.nih.gov/sites/entrez/:  Pubmed is a free search engine of all biomedical 

research provided free of charge by the National Library of Medicine.  The abstracts for the 

articles are usually included, as well as a link to the journal, to which the JHU library may or 

may not have an electronic subscription. 
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General Safety Rules and Precautions to be observed in the Organic Chemistry Laboratory 

 

 

1. In case of any accident, notify Dr. Hill immediately. 

2. All coats and backpacks should be hung on the designated hooks and not left on the floor 

where they could trip someone in the event of a lab evacuation.  Please push the stools under 

the tables when you leave the lab. 

3. If a fire or other hazardous accident should occur, do not try to handle the emergency.  

Instead, pull the alarm and get yourself and classmates out of the lab and building as quickly 

as possible.  Be sure that you are aware of the location of fire alarms, fire blankets, safety 

showers and eye wash fountains.  Mercury spills (thermometers) must be reported to Dr. Hill 

immediately. 

4. Do not perform unauthorized experiments.  If you would like to perform an additional 

experiment related to the lab content, please ask permission. 

5. Eye Protection. Safety goggles must be worn at all times in the lab.  Contact lenses are 

discouraged because chemical vapors may become trapped underneath.  If you wear contact 

lenses, you need to wear full face goggles rather than safety glasses. 

6. Clothing and Shoes. Shoes that cover the top of your foot are required. Sandals, flip-flops, 

open-toed shoes, crocs, open-weave shoes, or any shoes that leave the top of the foot bare are 

unacceptable. This is to prevent injury to feet when chemicals get spilled or glass is broken.  

Wear your plastic apron to avoid injury or damage to your clothes. Wear a shirt that covers 

your chest and upper arms. Wear long pants to protect your legs.  Do not wear jewelry. 

Chemicals can damage it or be trapped under it and harm you.  Do not wear loose clothing 

that could dip into your solutions or catch on fire. 

7. Gloves.  You should wear the provided gloves anytime you are handling chemicals.   

However, you should not touch your face or instruments wearing gloves.  Always wash your 

hands before leaving the laboratory. 

8. Hair.  Tie back long hair to avoid dipping it into your solutions or catching it on fire. 

9. Conduct in lab.   Horseplay is dangerous.  Accidents happen when you fail to pay attention to 

what is going on.  No visitors or cell phone conversations are allowed in the lab.  Listening to 

music on any devices may be prohibited at the discretion of the instructor. 

10. Food and Beverages.  Since many chemicals in the lab are volatile, corrosive, or poisonous, 

you may not bring food or beverages into the lab. This includes chewing gum and bottles of 

water. Wash your hands after finishing in the lab. 

11. Safe Handling of Glassware.  Improper handling of glassware can lead to severe cuts.  

Observe the following precautions at all time. 

a. Check all glassware for chips or star cracks.  It may shatter when heated.  

Glassware with star cracks will be exchanged. 

b. Do not try to force an oversized stopper into the mouth of a flask or bottle.  

Always use a properly fitting cork or stopper.  

c. Never heat a closed or stoppered container. 

d. Glassware retains heat. Wait for glassware to cool before handling. 

12. Heat Sources.   The vapors of organic solvents can easily ignite.  Exercise extreme caution 

with all heat sources.  Bunsen burners will not be used in the organic chemistry laboratory. 

13. Avoid Chemical Exposure.  Hoods are provided for each student.  These should be used for 

all chemical manipulations, and your head should not be in the hood while using chemicals.  



 

Never identify a chemical by smell.  All volatile chemicals should be covered when 

transporting between the dispensing station and your personal hood. 

14. Chemical Safety. 

a. Be aware of any safety information related to the chemicals that you will be 

using.  This information may be found on the Material Safety Data Sheets 

(MSDS) or in the Merck index. 

b. Carefully read the label or formula for every chemical that you will be using 

to make sure that you have the proper container. 

c. Label all beakers, flasks, and vials containing chemicals that you will store in 

the lab with both the contents and your initials.  

15. Chemical Disposal.  It is critically important that all chemicals be disposed of properly. 

a.   Never take more of a solution, reagent or solvent than you need.  This will 

prevent unnecessary waste disposal problems. 

b.   Dispose of chemicals in the proper waste containers; only pour waste down 

the drain when you are instructed to do so. 

c.    If you have any question as to the proper disposal method, consult your TA. 
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