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I ntr oduction:

Organic Chemistry 1l is a Science Option course which is radiyrtaken in the fourth semester.

The course is taught at University level because studerssin@athe course are allowed to enter Organic
Il in Quebec Universities. The course offers the studenhance to master the skills introduced in 202-

DCP-05 (Organic ). Emphasis is placed on the same essantias:

(1) Nomenclatur anc Stereochemist

(2) Mechanism of Organic Reaction

(3) Theoretice Explanation of Experimente Result:

(4) Synthetic Desigr

(5) Instrumente Analysis (M.S., UV/Vis, LLR. anc N.M.R.). Spectroscop identificatior of
unknowns is emphasized in the initial part of the course.

(6) The chemistn of carbony compound is studiec extensivel as well as the chemistr of alcohols
ethers, epoxides and amines.

(7) Applicatior of reaction: in multistef synthesi is emphasize!

(8) Asin 202-DCP-05 laboratory work is emphasised.
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Hence Organic 2 is presented with a BIOLOGICAL EMPHASIS.
Most importantly, for every synthetic reaction donein alab (outside the human body) a
biochemical parallel will be presented wherever possible.

* The mos interestinganc relevan contex especiall wher we are takinc Biology |l

*  Wewill studysomeof the mos reaction of laboraton synthesi in ordel to highlight the
conceptual similarities between laboratory and biological chemistry.

* One of the mos fascinatingaspect of studyin¢ enzyme¢—catalyzer organic chemistn is thai we
can apply the knowledge that we know in order to understand how an enzghke i©
overcome the natural limitations of reaction conditions.

e Theorganicll curriculun will not be compromisec

Will this be a Biochemistry Cour se?

* Notatall' In Biochemistry you will study biochemice pathway. anc recogniz: the connection
between various pathways;

» Becaus of Organic Biochemistry you will be able to recognizi the mechanisir thai make the
pathways possible.

* In Biochemistry you study the fores without studying the trees
In Organic Chemistry Il, you study the trees!

Compr ehensive Assessment and | ntegration in the Science Program;

The Ministry of Education requires every student to passagnam comprehensive assessment and a prog
integrating activity (Exit Profile Competency 14: “to agpihat has been learned to new situations” and Minis
objective OOUU: *“to apply acquired knowledge to one or moubjscts in the sciences”). The Ministr

jram
try
y

introduced these requirements because it recognized thariamce of connecting the various components within

each program.

Rather than impose a major exam or paper at the end of the ceclmmgram, or requiring a single course
fulfill these requirements, John Abbott College has indenl the fulfillment of these requirements into the m

to
pst

option courses taken late in the program by means of a Corapsele Assessment (CA) component. It is the

student’s responsibility to enrol in courses that will leadhe completion of the CA.

Most option courses in the Science program at JAC offer theodpnity to complete at least part of th
Comprehensive Assessment. Unless otherwise noted, (smspt®ns below) passing the Compreheng
Assessment in any one of these courses will fulfill the CAureements for obtaining a Science DEC at JAC.

There are three exceptions: Organic Chemistry | (202-DEROrganic Chemistry 1l (202-DDB-05) and Gene
Biology Il (101-DCN-05). Passing the Comprehensive Assesg component in one of these courses will
insufficient for obtaining a DEC; the student will also ndedpass the Comprehensive Assessment in any d
option Science course, including the other two alreadyedistFor example passing the Compreheng
Assessment in both Organic Chemistry | and General Bioldgyill be sufficient; so will completing it in
Organic Chemistry | and Physics for Engineers.

e
ive

The various competencies to be addressed in the ScienceaRra@ge outlined in the outcomes and standards of

the Science Program Exit Profile. The following competeacwill be explicitly assessed in this course

Comprehensive Assessment:

7. to communicate effectively.

10. To recognize the links between science, technology and the evolution of society.
11. To develop a personal system of values.

12. To nut into context the emeraence and develonment of scientific concents
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Statement of the Competency

To enhance the skillsacquired in Organic
Chemistry | (00XV).

Elements of the Competency

To review all elements of objective 00XV

To apply all chemistry learned in 202-DCP-05
to carbonyl compounds.

3. Tosynthesize, isolate and identify organic
compounds

1.
2.

Elements of the Competency

1. Spectroscopic Identification

1.1 Ultraviolet anc Visible Spectroscof (UV/Vis)

1.2 Mass Spectrometr (MS)

1.2 Infrarec Spectroscog. (IR)

1.4 Nuclea Magnetic Resonanc (NMR)

General Performance Criteria:

»  Use spectroscop technique to identify key structura feature
(structure determination)

e Carbony chemistn will be emphasize

*  Apply learnecreaction: toward: multi-stef synthese

*  Nomenclature mechanisir anc stereochemisti of new reaction

e Applicatior of acquirec knowledg: to new situations(O0UV

Specific Performance Criteria:

competency are shown below, with the correspontlirigr mediate
Learning Objectives. For the items in the list of learning objectives,
it is understood that each is preceded by:

Specific Performance Criteria:

Specific performance criteria for each of the elements ef th

‘The student is expected to be able to....’

111

1.2.1.

1.2.2.

123

124

1.2.5.

131
1.3.2
141
1.4.2
143
144
145

1.4.6
147

Introductior to chromophore: effects of conjugatiol on Amax,
discussion of HOMO/LUMO. Effect of an auxochrome on
observed spectra.

Understand how mass spectrometry can be used toniteter
the molecular mass of a compound

Understand how the relative intensities of the M, Nntl M+2
peaks in a mass spectrum can be used to determine the formy
of a compound.

Analyze fragmentatio of smal organic molecules Identify key
Fragments (radical/ion pairs)

Analyze isotopic patterns notably Br anc Cl. Rationaliz¢ M,
M+2 peaks by understanding isotopic abundance
Introduce the nitrogen rule, understand effect on MS

Identify key region: of IR where organic molecule: absorl
Identify functiona group: by their respectiv absorbanc
OH, C=0, C=C, C-H, C-O, N-H etc.

Understan basic theory of protor NMR including chemica shift,
splitting, integration.

Identify equivalent/non-equivale proton:

Predic the appearanc of signal: (spin-spir couplings
Recogniz the appearanc of, anc conditions for distortec signals
(exchangeable protons)

Giver a compounc predic the protor NMR (chemica shift,
splitting, integration)

Introduce **C-NMR as a complemer to 'H-NMR.

Use NMR in conjunctior with othel spectroscop technique
To determine structures of unknown organic compounds.
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Elements of the Competency Specific Performance Criteria:
2. Chemistry of Alcohols 211 Synthesi of alcohol: from alkenes alkyl halides Grignarc
reactions, reductions.

212 Use as starting material: in the synthesi of alkyl halides
alkoxides, sulfonates, tosylates and mesylates, andalcoh
protection.

2.1.3 Use of PB1z anc othel reagent as alternative in halide
synthesis.

2.1.4 Re-introduc mechanisr for dehydratio

2.15 Oxidatior of alcohols Use of Chromiun reagent: PCC etc

3.2.1 Este cleavag via substitution

3. Chemistry of Ethers and Epoxides 3.2.2 Peracic synthesi of epoxide via alkene

3.2.3 Nucleophilic substitutior reaction of ether:

3.24 Introductior to crowr ether:

3.25 Formatior of epoxide via halohydrir substitutiot
(intramolecular)

3.2.6. Cleavage by acid or base. Examine selectivity.

4. Chemistry of Carbonyl Compounds
4.1 Addition Reactiol 4.1.1  Write mechanisr for the formatior of hydrates hemiacetal:
hemiketals and cyanohydrins

41.2 Explair the kinetics anc thermodynamic of ar additior
reaction. Relative reactivities of carbonyls.

4.1.3 Formatior of cyclic hemiacetals/hemiket: in sugar

4.1.4  Acetals/ketal as protectin¢ group:

4.1.5 Grignarc Reagent

4.1.6 Synthetic sequence involving Grignarc Strategy

4.1.7  Additions to a,B-unsaturate carbonyls

4.2 Addition/Eliminatior Reaction 421 Schiff s bast formation Mechanisr anc synthetic utility

422 Imine/enamin formatior (mechanisir

4.2.3 Witting reactior (alkene¢ formation) Explore mechanisn
synthetic utility.

4.2.4 Este hydrolysis trans-esterificatio

425 Reaction of acy! halides/anhydride with amines alcohols
and other nucleophiles.

4.3 Enolate (enol) Formation 431 Mechanisn for acid/bas catalyzer keto/enac tautamerizatio

4.3.2  Acidity of the a-hydrogen pKa.

433 Reactivity of enolatrions

43.4 HVZ reactior
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Elements of the Competency

(4.3 con’t)

4.4 Carboxylic acids anc derivative:

5. Chemistry of Amines

6. Carbohydrates and lipids

7. Amino Acids

8. Laboratory Work

8.1 Synthesis, isolation, and identification of

organic compounds

Specific Performance Criteria:

435
4.3.6
4.3.7

4.3.8

439

4.3.10
43.11
4.3.12
4.3.13
4.3.14
4.3.15

441

4.4.2.

511
51.2
513
514
515
516
517
518
51.9

5.1.10

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5

7.11
7.1.2
7.1.3
8.1.1

8.1.2.

Usinc LDA to for enolate

Alkylation of the a-carbon enamines Michae reactior
Aldol reactions formatior of 3-hydroxy-carbonyl anc a,(3-
unsaturated carbonyls.

Mixed Aldol additior

Claiser Condensatiol Formatior of -keto-este
Mixed Claiser

Diekmanr Condensatic

Intermolecula Aldol: Robinsor Annulatior
Decarboxylatio of 3-oxocarboxylii acids

Malonic Este synthesi

Acetoaceti este synthesi

Synthesi of via oxidation hydrolysis of nitriles, Grignarc
(with COy) and ozonolysis.
Reactions to form acyl halides, anhydrides, estetsamides.

Propertie of amine:

Nomenclatur

Hoffmar eliminatior

Phas transfe catalysi:

Synthesi via reductior of nitro, nitrile, amides azide:
Reductive aminatior (from imines/enamine

Gabrie Synthesi

Reaction of diazoniun salts Applicatior in aromatic chemistn
Mechanisr for the formatior of a benzen diazoniun ion from
aniline.

Employ diazoniun sali in synthesi (replact N2* by: H, I, OH,
CN, Br, Cl, F)

Fische projectior representatic of various sugar
Nomenclature D/L sugar

Synthesis Killiani-Fischel synthesis Wohl degradatio
Lipid definition

Commoit fatty acids (propertie anc synthesi from glycerol]

Name: of severe commor aminc acids
pKa, zwitterions mos stabl¢ for at a giver pH.
Synthesis Strecker Gabriel HVZ.

Carry out various synthetic reactions Isolate anc identify the
products

Identify an unknown compound through determinatibn

its chemical and physical properties. Spectroscopic amgaly
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Elements of the Competency Specific Performance Criteria:

9. I ntegration, Comprehensive assessment,
and exit profile.

9.1 Recognitior of links among science 9.1.1. Discuss the implications of science and technologyhie
Technology and the evolution of society evolution of society.

9.2 Developmer of a persone systen of 9.2.1. Develop an opinion on an issue and have the argunmeents t
values defend the position.

9.2.2. Display an awareness and understanding of the sowdal

ethical implications of scientific work.
9.3 Apply what is learned to new situations 9.3.1. Understand the links between the emergence andogereht ofsq
concepts and advances in technology and society.

9.3.2. Integrate what has been learned and apply it to gpjsiablems irj
situations

9.3.3. Demonstrate and interpret links between chemisidyad least on
science discipline.

1%

Course Information

M ethodology

The course will be 75 hours, divided into Lecture and Labmsaperiods as follows:

L ectures: 45 hours

Two 1.5-hour lectures per week consisting of the introaurctf new material.

L aboratory: 30 hours

In organic chemistry I, the laboratory periods are 3 hoarength. There may be the occasional tutorial
or workshop but most of the weeks the student will performeeixpents utilizing some of the standard

techniques (recrystallization, reflux, distillation,teaction) and instrumentation (melting point, infra-red,
gas chromatography, refractive index) of organic chemistr

Bibliography
Recommended M aterial:

1. Organic Chemistry,"Tedition, P.Y. Bruice, Prentice Hall, New Jersey, 2014
2. A molecular model kit (approx. $25).
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Laboratory Reguirement

1. A laboratory notebook. Instructions concerning thisebobk can be found in the
Student Guide.

2. Safet glasse mus be worn at all times in the laboratory Gooc quality safety glasse
are available from the bookstore or most hardware storeprga$10-20) Normal
prescription glasses may be worn ot safety reasons the use of contact lenses is not
permitted.

3. Alab coat is required (approx,$10)

Evaluation:

(See attached schedule for tentative evaluation dates)

Unit tests (3 tests of equal value) 30%
Final Examination 30%*
Laboratory 25%
Comprehensive Assessment 10%
Assignments (3) 5%

*Note: Current replacement policy
If the final exam mark is greater than one or more of the usit tearks, the final exam
mark will replace the LOWEST of the unit test marks in the oldton of the course
grade. In this case the final exam mark would be worth 40% etdtal grade.

Please Note:
a) To pas: the laboraton portior of the course a minimurr of 60% of the total

laboratory grade must be obtained. Failing this, a laboyajcade ofzer o will
be given and a maximum grade of 55 will be allowed for the ceurs

b) If a studen passe the laborator portior of the course a grade of 60% or
more on the final exam will guarantee a pass in the course.

c) Every effort will be made to ensur equivalenc amongs the various section
of the course. Laboratory experiments are common to ali@e;tcommon
policies are used with respect to replacement of term gradtbsfinal exam
marks, the requirements of comprehensive assessment esodd reviewed
by the course committee, the standard required to pass theecis that of the
common text used, and the final exam is both set and graded imembers
of the course committee.

Course Costs:
The major course costs are specified above. However, arudbst may require the

student to purchase additional materials, such as a laltgrabtebook (approx. $10-20)
or course notes (approx. $10).

Winter 2015 Page7



Chemistry 202-DDB-05

Regulations

a) Regula attendanc is expectec If lecture: are missed it is the responsibilit of the
student to cover the material missed and to be aware of anguacements made
concerning assignments, quizzes, tests or changes tdotbratary schedule.

b) To pas:the laboratonr portior of the course a minimun of 60% of the total laboraton
grade must be obtained. Failing this, a laboratory gradeead will be given and a
maximum grade of 55 will be allowed for the course.

c) If a studen passe the laboraton portior of the course a grade¢ of 60% or more on the
final exam will guarantee a pass in the course.

d) Student mus attencthe laboraton sessio in which they are officially registerec

e) All assigne work is to be submitte( on time. Late submissio may be acceptec with
or without penalty, at the discretion of individual insttoics.

f) There will be nc make-uj tests quizze: or laboraton periods If you miss ar
evaluation session or deadline due to illness, you muskyngbiur instructor as soon
as possible. A valid medical note is required to prove alsémca medical reason. If
a test is missed for a valid reason, then the final exam mdtlbwiused as a basis for
a substitute for the missed test mark.

g) Cell-phones, laptops and other technology: Use of persone cell phone and/o
computers and/or other electronic devices are not pemnittethe classroom or

laboratory unless approved by the instructor.

h) Periodically there will be workshops held during the ledtory period. Attendance is
required. Quizzes or assignments may be given during thedeshops.

i) Safety glasse mus be worn during all “wet-lab¢’.

i) Changes to the evaluation plan, during the semesterjreegnanimous consent.

A special note concerning the use of chemicals: this couses ahemicals as part of its normal teaching
practices. If a student has experienced allergic reaciioriee past due to any particular chemical or
chemicals he or she must inform the instructor. In the evwattanallergic reaction is experienced at the
college, the student should report@Gampus Security immediately(loc. 5226-5231 or 9-514-398-7770).
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College Paolicies

1. Cheating and Plagiarism: Cheating and plagiarism arnewusenffences. Students must be
aware of the College policy on cheating and plagiarism asgmted in the Institutional Policy on
the Evaluation of Student Achievement (IPESA). A copy of lRESA is reprinted in the College
Calendar as well as in the Student Agenda

Cheating and plagiarism are serious infractions agairsteric integrity which is highly valued at
the College; they are unacceptable at John Abbott College.

 CHEATING mean: any dishones or deceptivi practice relative to examination: tests quizzes
lab assignments, research papers, or other forms of ei@ltasks. Cheating includes, butis
not restricted to, making use of or being in possession @ythorized material or devices
and/or obtaining or providing unauthorized assistanceriting examinations, papers, or any
other evaluation task and submitting the same work in mae time course without the
teacher’s permission. It is incumbent upon the Departnieough the teacher to ensure
students are forewarned about unauthorized materialcelgvor practices that are not
permitted.

 PLAGIARISM is aform of cheating It includetthe intentiona copying or paraphrasin
(expressing the ideas of someone else in one’s own wordahather person’s work or the use
of another person’s work or ideas without acknowledgeméits source. Plagiarism can be
from any source including books, magazines, electronidotggraphic media or another
student’s paper or work.

It is the responsibility of teachers to show students (esfigdirst semester students) how to
paraphrase and cite and allow them to practice this skill;

Please refer to (College Website): (About the college/Acaid Administration/Academic Policies &
Procedures/Cheating and Plagiarism.)

2. Student Academic Rights and Responsibilities: Studehtsilld be aware of their rights and
responsibilities. For more information please consultryaapy of the IPESA.

3. Note: It is the responsibility of students to keep all ased material for at least one month past
the grade review deadline in the event that they want to gqugrade review. Students can learn
more about their rights and responsibilities by reading BteSA.

4. Students must inform their instructor, in advance, ofcgpdated absences, includimgligious
holidays. Students who wish to observe religious holidays must mftireir teacher of their
intent, in writing, within the first two weeks of the semaste

5. Mid-semester AssessmeAdl students will receive a mid-semester assessmentyviothiem
some idea of how they are progressing in the course. Thissssat has no percentage value in
calculating the final grade.
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