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BOROUGH OF MANHATTAN COMMUNITY COLLEGE 
City University of New York 

Department of Science 
 

 
Title of Course FUNDAMENTALS OF GENERAL ORGANIC & 
BIOLOGICAL CHEMISTRY II 

 
Class hours 3 

CHE 122 Section __________ Lab hours 3 
 
Credits 4 

Instructor Information  
Name:  
Office Number: 
Room Number:  
Email Address: 
 

 
Course Description 
This course is the first semester of a two-semester course sequence that introduces principles and concepts 
of general, organic and biological 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 allied health science curricula. 
CHE 121-CHE 122 cannot be granted credit to fulfill degree requirements for .S. (Science) and for A.S. 
(Engineering science). 
CHE 121-CHE122 does not meet science requirement for AA (Liberal Arts). 
 
Prerequisites/Co-requisites 
 CHE 121 or Permission of the Department 
 
Student Learning Outcomes 
1. Students will be able to understand the chemistry of living cells. 
2. Students will be able to incorporate chemical applications that demonstrate chemistry as a 
 prerequisite to how living organisms work. 
3. Students will be able to demonstrate that the diverse topics of chemistry are logical and coherent 

when considered in the context of principles. 
4. Students will be able to describe applications of chemical principles to the life sciences. 
 
Required Text & Readings 
1. Stoker, H.S.,  General, Organic and Biochemistry 3rd., Houghton Mifflin, 2004 
2. Segaer, S.L, and Slabaugh, M.R., Laboratory Experiments for General, Organic and Biochemistry, 

5th Ed., Brooks\Cole 
 
Other Resources 
 
Use of Technology (if applicable) 
 
Evaluation & Requirements of Students 
Each semester there will be a minimum of four one-hour examinations, a comprehensive final examination, 
and fulfillment of laboratory requirement. 
 
 
 
 
 
 
 



 2

 
 Outline of Topics  
Ch/ 
Sec 

Topic Pages 

   
 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 352 – 353 
13.14 Fused Ring Aromatic Compounds 353 - 353 
   
 Alcohols , Phenols and Ethers  
   
14.1 Bonding Characteristics of Oxygen Atoms in Organic Compounds 361 – 362 
14.2 Structural  Characteristics of Alcohols 362 – 362 
14.3  Nomenclature for Alcohols 362 – 365 
14.4 Important Commonly Encountered Alcohols 365 – 368 
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 
14.9 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 
14.14  Nomenclature for Ethers 382 – 385 
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 
15.3 Nomenclature for Aldehydes 399 – 401 
15.4 Nomenclature for Ketones 401 – 402 
15.5 Selected Common Aldehydes and Ketones 402 – 405 
15.6 Physical Properties of Aldehydes and Ketones 405 – 407 
15.7 Preparation of Aldehydes and Ketones 407 – 408 
15.8 Oxidation and Reduction of Aldehydes and Ketones 408 – 411 
15.9 Reactions of Aldehydes and Ketones with Alcohols 411 – 415 
15.10 Formaldehyde Based Polymers 416 – 417 
15.11 Sulfur Containing Carbonyl Groups 417 – 418 
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 Carboxylic Acids and Esters  
   
16.1 Structure of Carboxylic Acids 426 – 427 
16.2 IUPAC Nomenclature for Carboxylic Acids 427 – 429 
16.3 Common Names for Carboxylic Acids 429 – 431 
16.4 Polyfunctional Carboxylic Acids 432 – 433 
16.5 Metabolic Acids 434 – 435 
16.6 Physical Properties of Carboxylic Acids 435 – 436 
16.7 Preparation of Carboxylic Acids 436 – 436 
16.8 Acidity of Carboxylic Acids 436 – 437 
16.9 Carboxylic Acid Salts 437 – 439 
16.10  Structure of Esters 439 – 440 
16.11 Preparation of Esters 440 – 442 
16.12 Nomenclature for Esters 442 – 444 
16.13 Selected Common Esters 444 – 446 
16.14 Physical Properties of Esters 446 – 447 
16.15 Chemical Reactions of Esters 447 – 449 
16.16 Sulfur Analogs of Esters 449 – 449 
16.17 Polyesters 449 – 451 
16.18 Esters of Inorganic Acids 452 – 452 
   
 

Amines and Amides 
 

   
17.1 Bonding Characteristics of Nitrogen Atoms in Organic Compounds 462 – 463 
17.2 Structure and Classification of  Amines 463 – 464 
17.3 Nomenclature for Amines 464 – 466 
17.4 Physical Properties of Amines 466 – 467 
17.5 Basicity of Amines 167 – 468 
17.6 Amine Salts 469 – 470 
17.7 Preparation of Amines and Quatenary Ammonium Salts 470 – 472 
17.8 Heterocyclic Amines 472 – 473 
17.9 Selectively Biochemically Important Amines 473 – 476 
17.10 Alkaloids 476 – 477 
17.11 Structure and Classification of Amides 478 – 479 
17.12 Nomenclature for Amides 479 – 480 
17.13 Selected Amides and Their Uses 480 – 481 
17.14 Properties of Amides 481 – 482 
17.15 Preparation of Amides 482 – 485 
17.16 Hydrolysis of Amides 485 – 486 
17.17 Polyamides and Polyurethanes 486 – 489 
   
 Carbohydrates  
   
18.1 Biochemistry-An Overview 499 – 500 
18.2 Occurrence and Functions of Carbohydrates 500 – 500 
18.3 Classification of Carbohydrates 501 – 501 
18.4 Chirality: Handedness in Molecules 501 – 504 
18.5 Stereoisomerism:Enantiomers and Diastereomers 504 – 505 
18.6 Designing Handedness Using Fisher Projections 506 – 510 
18.7 Properties of Enantiomers 510 – 511 
18.8 Classification of Monosaccharides 511 – 514 
18.9 Biochemically Important Monosaccharides 514 – 517 
18.10 Cyclic Forms of Monosaccharides 517 – 519 
18.11 Haworth Projection Formulas 519 – 520 
18.12 Reactions of Monosaccharides 520 – 524 
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18.13 Disaccharides 525 – 530 
18.14 Polysaccharides 531 – 534 
18.15 Mucopolysacchrides 534 – 536 
18.16 Glycolipids and Glycoproteins 536 – 536 
18.17 Dietary Considerations and Carbohydrates 536 – 536 
   
 Lipids  
   
19.1 Structure and Classification of Lipids 546 – 547 
19.2 Fatty Acids: Lipid Building Blocks 547 – 551 
19.3 Physical Properties of Fatty Acids 551 – 552 
19.4  Energy Storage Lipids: Triacylglycerols 552 – 555 
19.5 Dietary Considerations and Triacylglycerols 555 – 558 
19.6 Chemical Reactions of Triacylglycerols 558 – 563 
19.7 Membrane Lipids: Phospholipids 564 – 567 
19.8 Membrane Lipids: Sphingoglycolipids 568 – 568 
19.9 Membrane Lipids: Cholesterol 568 – 571 
19.10 Cell Membranes 571-   574 
19.11 Emulsification Lipids: Bile Acids 574 – 576 
19.12 Messenger Lipids: Steroid Hormones 576 – 579 
19.13 Messenger Lipids: Eicosanoids 579 – 580 
19.14 Protective Coating Lipids: Biological  Waxes 580 – 582 
   
 Proteins  
   
20.1 Characteristics of Proteins 589 – 589 
20.2 Amino Acids:  The Building Blocks for Proteins 589 – 591 
20.3 Chirality and Amino Acids 591 – 592 
20.4 Acid Base Properties of Amino Acids 592 - 596 
20.5 Cysteine: A Chemically Unique Amino Acid 596 – 596 
20.6 Peptide Formation 596 – 599 
20.7 Biochemically Important Small Peptides 599 – 600 
20.8  Levels of Protein Structure 600 – 600 
20.9 Primary Structure of Proteins 601-  602 
20.10 Secondary Structure of  Proteins 602 – 604 
20.11 Tertiary Structure of Proteins 604 – 606 
20.12 Quatenary Structure of Proteins 606 – 607 
20.13 Simple and Conjugated Proteins 608 – 608 
20.14 Fibrous and Globular Proteins 608 – 612 
20.15 Protein Hydrolysis 612 – 613 
20.16 Protein Denaturation 613 – 614 
20.17 Glycoproteins 615 – 619 
20.18 Lipoproteins    619 – 619 
   
 Enzymes and Vitamins  
   
21.1 General Characteristics of Enzymes 624 – 625 
21.2 Nomenclature and Classification of Enzymes 625 – 626 
21.3 Enzyme Structure 626 – 626 
21.4 Models of Enzyme Action 627 – 628 
21.5 Enzyme Specificity 629 – 629 
21.6 Factors That Affect Enzyme Activity 630 – 632 
21.7 Enzyme Inhibition 632 – 634 
21.8 Regulation of Enzyme Activity:Allosteric Enzymes 634 – 636 
21.9 Regulation of Enzyme Activity:Zymogens 636 – 636 
21.10 Antibiotics That Inhibit Enzyme Activity 636 – 639 
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21.11 Medical Uses of Enzymes 639 – 640 
21.12 Vitamins 640 – 640 
21.13 Water-Soluble Vitamins 640 – 646 
21.14 Fat-Soluble Vitamins 646 – 649 
   
 Nucleic Acids  
   
22.1 Types of  Nucleic Acids 655 – 655 
22.2 Nucleotides: Building Blocks of Nucleic Acids 656 – 659 
22.3 Primary Nucleic Acid Structure 659 – 662 
22.4 The DNA Double Helix 662 – 664 
22.5 Replication of DNA Molecules 664 – 666 
22.6 Overview of Protein Synthesis 666 - 666 
22.7 Ribonucleic Acids 667 – 668 
22.8 Transcription: RNA  Synthesis 669 – 671 
22.9  The Genetic Code 672 – 674 
22.10 Anticodons and tRNA Molecules 674 – 675 
22.11 Translation: Protein Synthesis 675 – 679 
22.12 Mutations 680 – 680 
22.13 Nucleic Acid and Viruses 680 – 681 
22.14 Recombinant DNA and Genetic Engineering 681 – 684 
22.15 The Polymerase Chain Reaction 684 – 684 
22.16 DNA Sequencing 684 - 687 
   
 Biochemical Energy Production  
   
23.1 Metabolism 693 – 694 
23.2 Metabolism and Cell Structure 694-  695 
23.3 Importand Intermediate Compounds in Metabolic Pathways 696 - 700 
23.4 High Energy Phosphate Compounds 700 – 701 
23.5 An Overview of Biochemical Energy Production 701 – 702 
23.6 The Citric Acid Cycle 702 – 707 
23.7  The Electron Transport Chain 707 – 711 
23.8 Oxidative Phosphorylation 711 – 714 
23.9 ATP Production for the Common Metabolic Pathway 714 – 714 
23.10 The Improtance of ATP 714 – 714 
23.11 Non-ETC Oxygen-Consuming Reactions 715 – 717 
   
 Carbohydrate Metabolism  
   
24.1 Digestion and Absorption of Carbohydrates 722 – 723 
24.2 Glycolysis 723 – 729 
24.3 Fates of Pyruvate 729 – 733 
24.4 ATP Production for the Complete Oxidation of Glucose 733 – 735 
24.5 Glycogen Synthesis and Degradation 735 – 738 
24.6 Gluconegenesis 738 – 740 
24.7 Terminology for Glucose Metabolic Pathways 740 – 741 
24.8 The Pentose Phosphate Pathway 741 – 743 
24.9 Hormonal Control of Carbohydrate Metabolism 743 – 745 
   
 Lipid Metabolism  
   
25.1 Digestion and Absorption of Lipids 749 – 750 
25.2 Triacylglycerol Storage and Mobilizatopm 750 – 751 
25.3 Glycerol Metabolism 751 – 752 
25.4 Oxidation of Fatty Acids 752 – 756 
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25.5 ATP Production from Fatty Acid Oxidation 756 – 757 
25.6 Ketone Bodies 757 – 761 
25.7 Biosynthesis of Fatty Acids: Lipogenesis 761 – 764 
25.8 Biosynthesis of Cholesterol 764 – 768 
25.9 Relationhips Between Lipid and Carbohydrate Metabolism 768 – 769 
   
 Protein Metabolism  
   
26.1 Protein Digestion and Absorption 774 – 775 
26.2 Amino Acid Utillization 775 – 777 
26.3 Transamination and Oxidative Deamination 777 – 781 
26.4 The Urea Cycle 781 – 786 
26.5 Amino Acid Carbon Skeletons 786 – 787 
26.6 Amino Acid Biosynthesis 787 – 788 
26.7 Hemoglobin Catabolism 788 – 792 
26.8 Interrelationships Among Metabolic Pathways 792 -  793 

 
 
 
 
 
 
 
 
 
Laboratory Syllabus 

 
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 
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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 side, www.bmcc.cuny.edu. For further information on integrity 
and behavior, please consult the college bulletin (also available online). 


