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The first coursein the sequenceis designedto useorganicand

biologicalchemistryto teachbasicchemicalconcepts,andto fulfill the

role of a one-semestergeneral chemistry course in the new ACS

requirements. To design the course we adapted the traditional

sophomoreorganiccurriculumto:

Introduceimportantchemicalconceptsusingorganicexamples,

Emphasizetopicsof biological relevanceof interestto studentsin

preveterinary,premedical,or prepharmacyprograms

Introduce prerequisitetopics that would ordinarily have been

coveredin a generalchemistrycourse.

Sequence of topics for Chemistry 130:

1) Covalent Bonding and Shapes of Molecules

Lewis dot structures

Molecular geometries (VSEPR)

2) Intermolecular Forces

Polarity, hydrogen bonding, soaps and cell membranes

3) Atomic Orbital Hybridization

Preview of molecular orbital concepts

4) Stoichiometry

Balancing equations, limiting reagent, percent yield, molarityand solution 

calculations

5) Acids and Bases

Measures of acid and base strength, pH

Introduction to equilibria(Ka)

6) Alkanesand Cycloalkanes

Conformations and geometric isomerism

7) Alkenes and Alkynes

Preparations and examples in nature, terpenes, oils and fats

8) Reactions of Alkenes

Introduction to reaction mechanisms and energetics

9) Stereochemistry

Introduction to stereoisomerism, properties of enantiomers

The significance of chirality in biological systems

10)Haloalkanes

Substitution and elimination reactions, introduction to kinetics

11)Alcohols, Ethers and Thiols

Biologically relevant examples, disulfide bridges in proteins

Two textbookswere selectedfor use with this course. The

primary textbook is Brown and Poon, Introduction to Organic

Chemistry,(3rd Ed., Wiley, 2005). This textbookincludestopicssuch

as bonding, acids and bases,and intermolecularforces that would

ordinarily be coveredin a generalchemistrycourse. For the section

on stoichiometry,we obtainedaccessto the electronic version of

Spencer,BodnerandRickard,Chemistry,StructureandDynamics(4th

Ed., Wiley, 2008).

The First Course ïLaboratory

A well designedlab complementingthe lecture of the first

courseis an importantaspectof our curriculum. We arepublishing

our own lab manualratherthanrelying on eithertraditionalgeneral

chemistryor organicchemistrylabmanuals.

The lab usesexercisesthat reinforce an understandingof

molecularstructure. The first phaseof the laboratoryfocuseson

developing molecular visualization skills, the second phase

develops an understanding of molecules using modern

instrumentation,andthethird phaseappliestheseskills to a natural

productsisolationexperiment.

ÅModel building, molecular visualization and molecular behavior
ÅWeek 1 Lab Familiarization

ÅWeek 2 Molecular Models

ÅWeek 3 Stoichiometry

ÅWeek 4 Solutions and Ionization

ÅWeek 5 Melting Point Analysis

ÅWeek 6 Boiling Point Analysis

Phase 1 ïIntroduction 
to Molecules

ÅInstrumental techniques applied to structural determination of unknown 
organic molecules
ÅWeek 7 Mass Spectrometry

ÅWeek 8 Infrared Spectroscopy

ÅWeeks 9-10        NMR Spectroscopy

Phase 2 ï

Instrumentation

ÅWeeks 11-13  Distillation, Extraction, and Identification of a Compound with
Antibiotic activity from Cloves, using TLC, FTIR, and NMR

ÅWeek 14         Poster Presentations

Phase 3 ïNatural 
Products

Abstract

We have receivedfunding from the NSF-CCLI program to

developa new sequencefor the first two yearsof the chemistry

curriculum. The sequencebeginswith the centralthemeof organic

and biological chemistryïthe relationshipbetweenstructureand

function(chemicalreactivity).

Ourgoalsfor thecurricularrevisioninclude:

Á Increasedretentionandpersistenceof studentsin science,

technology,engineering,andmathematics(STEM),and

Á Increasedstudentperformancein chemistry.

The first year. The first coursesstartwith atomic theoryand

progress to basic principles of chemical structure, chemical

interactions, chemical reactions and organic chemistry, using

examplesfrom organicandbiologicalchemistry

The secondyear. The first courseis a foundationcoursein

inorganicchemistry,the secondan expandedanalyticalchemistry

course.

The third year. The final new courseis a third yearadvanced

organicsynthesiscourse(lecture/lab)designedfor chemistrymajors

andminors,with 2 hourslectureand6 hourslabperweek.
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