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BOROUGH OF MANHATTAN COMMUNITY COLLEGE
City Untversity of New York

Department of Science

Title of Course Fundamentals of General, Organic and Class hours 3

Biological Chemistry I

CHE 122 Lab hours 3

Semester Fall, 2006 Instructor

Credits 4 , Information
Name:
Office:
Room:
Email:

A, COURSE DESCRIPTION:

Fundamentals of General, Organic and Biological Chemistry [ CHE 121
Fundamentals of General, Organic and Biological Chemistry II CHE 122
4 cr. 3 hrs. 3 lab hrs. (per term)

This course is the second semester of a two semester course sequence that
introduces principles and concepts of general, organic and biclogical chemistry. The
laboratory will provide experimental applications of these chemical topics.

CHE 121-CHE 122 Two terms required. Liberal Arts Elective. Recommended for
students intending to transfer to bachelor degree nursing and allied health science
curricula.

CHE 121-CHE 122 cannot be granted credit to fulfill degree requirements for

A.S. (Science) and for A.S. (Engineering Science).

CHE 12]-CHE 122 does not meet science requirement for A.A. (Liberal Arts),

Prerequisites/Co-requisites

CHE 121, Or Permission of the Department of Science.
Basic Skills Prerequisites: RDG 062, ENG 088 or ESL 062, and MAT 051,

Student Learning Outcomes

1. To have students understand the chemistry of living cells
To have students understand chemical applications that demonstrate chemistry as
a prerequisite to how living organisms work.

3. To have students undstand that the diverse topics of chemistry are logical and
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when considered in the context of principles.
4, To have students understand the applications of chemical principles to the life
sciences.

Required Text & Readings
Stoker, H. S., General, Organic, and Biological Chemistry, 3" Ed., Houghton Mifflin,
2004.
Seager, S.L., and Slabaugh, M.R., Laboratory Experiments for General, Organic and
Blochemlstry, 4" Ed., Brooks/Cole, 2000.

Other Resources
Use of Technology (if applicable)

Evaluation & Requirements of Students
There will be a minimum of four one hour examinations, a comprehensive final examination and
fulfillment of all laboratory assignments.

College Attendance Policy
At BMCC, the maximum number of absences is limited to one more hour than the number of
hours a class meets in one week. For example, you may be enrolled in a three-hour class. In that
class, you would be allowed 4 hours of absence (not 4 days). In the case of excessive absences,
the instructor has the option to lower the grade or assign an F or WU grade.
Academic Adjustments for Students with Disabilities
Students with disabilities who require reasonable accommodations or academic adjustments for
this course must contact the Office of Services for Students with Disabilities. BMCC is
committed to providing equal access to all programs and curricula to all students.
BMCC Policy on Plagiarism and Academic Integrity Statement
Plagiarism is the presentation of someone else’s ideas, words or artistic, scientific, or technical
work as one’s own creation. Using the idea or work of another is permissible only when the
original author is identified. Paraphrasing and summarizing, as well as direct quotations, require
citations to the original source. Plagiarism may be intentional or unintentional. Lack of
dishonest intent does not necessarily absolve a student of responsibility for plagiarism.

Students who are unsure how and when to provide documentation are advised to consult
with their instructors. The library has guides designed to help students to appropriately identify a
cited work. The full policy can be found on BMCC’s web site, www.bmce.cuny.edu. For further
information on integrity and behavior, please consult the college bulletin (also available online).

Students with disabilities who require reasonable accommodations or academic
adjustments for this course must contact the Office of Services for Students with
Disabilites (Room N-769; Telephone # 220-8180). BMCC is committed to providing
equal access to all programs and curricula to all students.
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Ch/ Name Pages
Sec

Unsaturated Hydrocarbons

13.1 Unsaturated Hydrocarbons 327 -328
13.2 Characteristics of Alkenes and Cycloalkenes : 328 - 329
13.3 Names for Alkenes and Cycloalkenes 329 -331
13.4 Isomerism in Alkenes 331-334
13.5 Naturally Occuring Alkenes 335-337
13.6 Physical Properties of Alkenes 337 - 337
13.7 Chemical Reactions of Alkenes 337 - 341
13.8 Polymerization of Alkenes: Addition Polymers 342 - 345
13.9 Alkynes 345 --347
13.10 Aromatic Hydrocarbons 347 - 348
13.11 Names for Aromatic Hydrocarbons 348 — 350
13.12 Aromatic Hydrocarbons: Physical Properties 352 - 352
13.13 Chemical Reactions of Aromatic Hydrocarbons 352353
13.14 Fused Ring Aromatic Compounds 353 -353

Alcohols , Phenols and Ethers

14.1 Bonding Characteristics of Oxygen Atoms in Organic 361 — 362
Compounds '
14.2 Structural Characteristics of Alcohols ' 362 — 362
14.3 Nomenclature for Alcohols 362 - 3065
14.4 Important Commonly Encountered Alcohols 365368
14.5 Physical Properties of Alcohols 369 - 371
14.6 Preparation of Alcohols 371-372
14.7 Reactions of Alcohols 372 -377
14.8 Polymeric Alcohols 377 -377
149 Structural Characteristics of Phenols 378 - 378
14.10 Nomenclature for Phenols 378 - 379
14.11 Physical and Chemical Properties of Phenols 379 - 380
14.12 Occurrences and Uses for Phenols 380 - 382
14.13 Structural Characteristics of Ethers 382 — 382
1414 = Nomenclature for Ethers . 382 —1385
14.15 Physical and Chemical Properties of Ethers 385 - 385
14.16 Cyclic Ethers 386 — 386
14.17 Sulfur Analogs of Alcohols and Ethers 386 — 388

Aldehydes and Ketones

15.1 The Carbonyl Group 397 397
15.2 Structure of Aldehydes and Ketones 398 — 398
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Nomenclature for Aldehydes

Nomenclature for Ketones

Selected Common Aldehydes and Ketones

Physical Properties of Aldehydes and Ketones
Preparation of Aldehydes and Ketones

Oxidation and Reduction of Aldehydes and Ketones
Reactions of Aldehydes and Ketones with Alcohols
Formaldehyde Based Polymers

Sulfur Containing Carbonyl Groups

Carboxylic Acids and Esters

Structure of Carboxylic Acids

IUPAC Nomenclature for Carboxylic Acids
Common Names for Carboxylic Acids
Polyfunctional Carboxylic Acids
Metabolic Acids

Physical Properties of Carboxylic Acids
Preparation of Carboxylic Acids
Acidity of Carboxylic Acids

Carboxylic Acid Salts

Structure of Esters

Preparation of Esters

Nomenclature for Esters

Selected Common Esters

Physical Properties of Esters

Chemical Reactions of Esters

Sulfur Analogs of Esters

Polyesters

Esters of Inorganic Acids

Amines and Amides

Bonding Characteristics of Nitrogen Atoms in Organic
Compounds

Structure and Classification of Amines

Nomenclature for Amines

Physical Properties of Amines

Basicity of Amines

Amine Salts

Preparation of Amines and Quatenary Ammonium Salts
Heterocyclic Amines

Selectively Biochemically Important Amines
Alkaloids

Structure and Classification of Amides

Nomenclature for Amides

Fall, 2006
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408 — 411
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Selected Amides and Their Uses
Properties of Amides
Preparation of Amides
Hydrolysis of Amides
Polyamides and Polyurethanes

Carbohydrates

Biochemistry-An Overview

Occurrence and Functions of Carbohydrates
Classification of Carbohydrates

Chirality: Handedness in Molecules
Stercoisomerism:Enantiomers and Diastereomers
Designing Handedness Using Fisher Projections
Properties of Enantiomers

Classification of Monosaccharides
Biochemically Important Monosaccharides
Cyclic Forms of Monosaccharides

Haworth Projection Formulas

Reactions of Monosaccharides

Disaccharides

Polysaccharides

Mucopolysacchrides

Glycolipids and Glycoproteins

Dietary Considerations and Carbohydrates

Lipids

Structure and Classification of Lipids

Fatty Acids: Lipid Building Blocks

Physical Properties of Fatty Acids

Energy Storage Lipids: Triacylglycerols
Dietary Considerations and Triacylglycerols
Chemical Reactions of Triacylglycerols
Membrane Lipids: Phospholipids
Membrane Lipids: Sphingoglycolipids
Membrane Lipids: Cholesterol

Cell Membranes

Emulsification Lipids: Bile Acids
Messenger Lipids: Steroid Hormones
Messenger Lipids: Eicosanoids

Protective Coating Lipids: Biological Waxes

Proteins

Characteristics of Proteins

Fall, 2006
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Amino Acids: The Building Blocks for Proteins
Chirality and Amino Acids

Acid Base Properties of Amino Acids
Cysteine: A Chemically Unique Amino Acid
Peptide Formation

Biochemically Important Small Peptides
Levels of Protein Structure

Primary Structure of Proteins

Secondary Structure of Proteins

Tertiary Structure of Proteins

Quatenary Structure of Proteins

Simple and Conjugated Proteins

Fibrous and Globular Proteins

Protein Hydrolysis

Protein Denaturation

Glycoproteins

Lipoproteins

Enzymes and Vitamins

General Characteristics of Enzymes
Nomenclature and Classification of Enzymes
Enzyme Structure

Models of Enzyme Action

Enzyme Specificity

Factors That Affect Enzyme Activity
Enzyme Inhibition

Regulation of Enzyme Activity:Allosteric Enzymes
Regulation of Enzyme Activity:Zymogens
Antibiotics That Inhibit Enzyme Activity
Medical Uses of Enzymes

Vitamins

Water-Soluble Vitamins

Fat-Soluble Vitamins

Nucleic Acids

Types of Nucleic Acids

Nucleotides: Building Blocks of Nucleic Acids
Primary Nucleic Acid Structure

The DNA Double Helix

Replication of DNA Molecules

Overview of Protein Synthesis

Ribonucleic Acids

Transcription: RNA Synthesis

The Genetic Code

Fall, 2006
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Anticodons and tRNA Molecules
Translation: Protein Synthesis

Mutations

Nucleic Acid and Viruses

Recombinant DNA and Genetic Engineering
The Polymerase Chain Reaction

DNA Sequencing

Biochemical Energy Production

Metabolism

Metabolism and Cell Structure

Importand Intermediate Compounds in Metabolic Pathways
High Energy Phosphate Compounds

An Overview of Biochemical Energy Production

The Citric Acid Cycle

The Electron Transport Chain

Oxidative Phosphorylation

ATP Production for the Common Metabolic Pathway
The Improtance of ATP

Non-ETC Oxygen-Consuming Reactions

Fall, 2006

674 - 675
675 - 679
680 — 680
680 — 681
681 - 684
684 — 684
084 - 687

693 — 694
694- 695
696 - 700
700 — 701
701 - 702
702 — 707
707 - 711
711 -714
714 —-714
714 - 714
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Laboratory Syllabus
Title Experiment Number

Laboratory Safety and Laboratory Rules

1. Hydrocarbon Structures

2. Melting Points Expt 16
3. Isolation and Purification Expt 17
4. Hydrocarbons Expt 18
5. Alcohols and Phenols Expt 19
6. Aldehydes and Ketones Expt 20

7. Carboxylic Acids, Amines and Amides Expt 21

8. Functional Groups in Unknowns Expt 23
9. Dyes, Inks and Food Colorings Expt 25
10. Carbohydrates Expt 27
11. Trimyristin and Cholestorol Expt 28
12. Amino Acids and Proteins Expt 29
13. Enzymes : Expt 30
14.  Enzyme Activity Expt 31



