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A. General information:

Program: Science Office:

Course Number: 202-DCP-05 Telephone:
Ponderation: 3-2-3 E-mail:

Credits: 22/ Lab (3 hours):
Competency cod@0XV, 00UU Lecture:
Prerequisite202-NYB-05 & 202-NYA-05 Classroom:
Semester: Fall 2015 Laboratory room:
Instructor:

Office Hours

B. Introduction: Organic Chemistry | is @cience optioncourse. As such, it is specifically
intended to meet alhe requirements of objectiv@XV and to meet in parthose of objective
00UU. The skills and knowledge acquired are at theversity level and students passing this
course are often given an exemption from the one-semesit@raity organic chemistry | course.

In the last unit of General Chemistry 202-NYA [atomic and ewllar structure], the student is
introduced to a few basic organic chemistry, such as drawnggnic structures, hybridization,
isomerism and acid-base theory. This course will go muclpelemto all these areas and will
emphasize the three-key building blocks of organic chewnis} organic nhomenclature; ii) the
mechanism [arrow-pushing] of many important reactions ingaoic chemistry; iii)
stereochemistry, particularly as applied to the steremited consequences and restrictions of a
series of addition, elimination and substitution reaction

The laboratory segment of the course will introduce the esttdo many of the standard

techniques [synthesis, isolation, characterizationfluseorganic chemistry. This course lays the
foundation for understanding and appreciating much of iBatistry, particularly much of the

material covered in Biology Il. The student will see that dhiemical compounds are simply
organic chemicals that happen to occur in living systems.
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Comprehensive Assessment and I ntegration in the Science Program

The Ministry of Education requires every student to passagam comprehensive assessment
and a program integrating activity (Exit Profile Competedd: “to apply what has been learned
to new situations” and Ministry objective 00UU: “to applycaired knowledge to one or more
subjects in the sciences”). The Ministry introduced thespiirements because it recognized the
importance of connecting the various components withitn ggogram.

The various competencies to be addressed in the ScienceaRra@ge outlined in the outcomes
and standards of the Science Program Exit Profile and aeslliselow. They are divided into
two groups: those competencies that are taught and assiss@tually every course in the

program, and those that will be the primary focus of the aptiourses

The following competencies are taught and assessed in mostes of the program:

3. To apply the scientific method.

4. To apply a systematic approach to problem solving.

5. To use appropriate data processing techniques.

6. To reason with rigour, i.e. with precision.

8. To learn in an autonomous manner.

13. To display attitudes and behaviour compatible with the scientific spirit and method.
14. To apply what has been learned to new situations.

The following competencies will be the special focus of tpéan courses of the program:

7. To communicate effectively.

9. Towork as a member of a team.

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

12. To put into context the emergence and devel opment of scientific concepts.

Rather than impose a major exam or paper at the end of thecgclkrmgram, or requiring a
single course to fulfill these requirements, John Abbotli€ge has integrated the fulfillment of
these requirements into the option courses taken late iprigram. These courses have been
designed so that by passing any three option coussegudent will have met the above
requirements of the program.

Note: By passing the compr ehensive assessment in 202-DCP-Organic 1, the student will be
fulfilling half of the requirements set by the program.
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C. OBJECTIVES

Organic Chemistry | Page

STANDARDS

Statement of the Competency

To solve smple problemsin organic
chemistry(00XV).

Elements of the Competency

1.

2.

To apply acquired knowledge to one or more
subjects in the sciences(00UU).

Elements of the Competency

To apply the rules of nomenclatur to
simple organic compounds.
To represer the three-dimension

structure of organic compounds using thei

two-dimensional structural formula.

To distinguist the different types of
isomerism: structural, geometric (cis-tran
E/Z) and optical (molecules containing an
asymmetric carbon atom, chirality,
enantiomers, R/S).

To recogniz: the different types of
reagents: electrophiles, nucleophiles, free
radicals, Lewis acids and bases.

To determini the reactivity of simple
organic functional groups (alkanes,
alkenes, alkynes, organomagnesiums,
halogenated compounds, alcohols) using
the main types of reaction mechanisms
(51, &2, E1,E2).

To theoreticall) concevi method for
synthesizing simple organic compounds ¢
the basis of given products.

To describr the mair functiona group:

that are useful in biology and biochemistry:

amines, carboxylic acids and their
derivatives, lipids, amino acids, proteins,
carbohydrates.

To prepare separat anc identify simple
organic compounds.

PowbdpE

To apply the experiment: method
Toreasol logically.

To communicat effectively

To show evidenci of independer learning
in the choice of documentation or
laboratory instruments.

To work as member of team

General Performance Criteria:

=

Specific Performance Criteria:

Use of the systemati anc traditiona nomenclatur of organic
compounds

Precisiol of the three-dimension representatic of organic molec

Explanatiol of the influence of the mair electronis effects on the
principal types of reaction mechanisms

Analysis of addition eliminatior anc substitutiot reaction

Justificatior of the mechanisr propose to explair a simple newly
encountered reaction

Ability to organiz«logically the principa reaction of the simple
functional groups

Adherenc to safety anc environmentz protectior regulation

Capacit) to establis| connection betweel ar experimentz proced
and chemical theory

Quality of experimente desigr anc practice

Quality of the laboraton report presentatio using aword process|
working hypotheses, coherence of the presentation, asagddiscuss
results, clarity and quality of language, bibliography

Use of ar interdisciplinan approac

Applicatior of acquirec knowledgr to new situations(00UV

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

Specific performance criteria for each of the elements ef th

‘The student is expected to be able to....’
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D. Evaluation Plan:

Organic Chemistry |

Assessment Ponderationf  Elements of the
Competency (cf. p. 3)
Unit test 1(5" week) 10% (00XV)1,2,3
Unit test 210" week) | 10% (00XV)4,5
Unit test 3(15"week) | 10% (00XV)6,7
Final exam (TBA) 30% (00XV)1,2,3,4,5,6,7
Laboratory 20% (00XV)8
(oouu)1, 2
Comprehensive 10% (0ouuv)1,2,3,4,5
assessment /
laboratory Project
Quizzes and 10% (00XV)1,2,3,4,5,6,7
assignments 6% for
quizzes+4%
assignments

Page

* Base ponderation. cf. following
paragraphs for exceptions. The
ponderation of individual laboratory
experiments, quizzes and assignments
are at the discretion of each teacher.
Your teacher is responsible for letting
you know ahead of time how much
each one will be worth.
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E. Course Content
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Specific Performance Criteria

1. 3-D Structures

1.1 Representation of the three-
dimensional structure of organic
compounds

2. Acid/Base Strength

2.1. Prediction of the relative strengths
of common organic acids and
bases

3. Nomenclature, Isomerism and
Stereochemistry

3.1 Nomenclature of alkanes, alkeng
alkynes, alkyl halides, alcohols|

ketones, esters, aldehydes, etc.
3.2. Drawing of the various structural

[constitutional] isomers, given a
molecular formula

3.3. Recognition of the bonding in and
shape of geometric (cis-trans)
isomers

ethers, amines, carboxylic acids

Py

Intermediate L earning Objectives

111

11.2

113

114

1.1.5

11.6

211

2.1.2

213
214

215

216

3.1.1.

321

322

3.23

331

3.3.2

3.3.3

334

3.3.5

3.3.6

3.3.7

For simple compound: predic whethe the bond: are
mainly ionic or covalent.

Rationaliz¢ the 109.£° bonc angle in methan by invoking
sp’ hybridization.

Show the orbital box diagran for the C of methan before
and after hybridization.

Show an orbital overlay diagran for the bondin¢ in methan
and ethane.

Represer this three-dimension structurt of the sg®carbor
with a 'line' diagram.

Depici Lewis Structures condense formula Kekule
structures and bond-line structure

Understan the relationshi betweel the acidity of ar acic
and the relative stability of that acid and its conjugateebas
Rationaliz« the relative acic strength of a carboxylic acid
phenol, alcohol, H on a carbanto a C=0, and H on a €C.
Analysis of conjugate base stability (introduce concept of
resonance)

Rationaliz« substituer effects on pKa values

Base( on the pKa values of the various acids mentionetin
2.1.2., predict whether, in a particular acid-base reactize
proton will be essentially totally removed [by examining th
pKa's of the acids on the two sides of the equation].
Define a Lewis bast anc explair why amine base are muct
stronger than oxygen bases.

Show how acid-bas propertie car be usec to separat
some mixtures.

Nomenclature of various organic molecules conaini
common functional groups. Both systematic and common
names

Represer butant anc isobutan with both a structura
formula and a stick diagram.
Draw structura formule anc stick diagram: of the five

CesHa4 structural isomers; use models to see the differences.

Draw wedge Fishe anc Newmar projection: of various
alkanes

Rationaliz¢ the 12C° bonc angle in ethylent by invoking sg?
hybridization.

Show the orbital box diagran for the carbon: in ethylent
before and after hybridization.

Show ar orbital overlay diagran for the bondin¢ in ethylene
Represer the ethylen: structurt with both a structura
formula and stick diagram, clearly indicating the 1#@nd
angle and the coplanarity of the six atoms.

Use model: to confirm that cis anc trans-2-penter are
different compounds.

Use model: to show thar geometrir isomerisn car alsc
occur in rings.

Rationaliz¢ the 18C° bonc angle in acetylen by invoking sg
hybridization.

Pdge
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Specific Performance Criteria

3.4 Stereoisomers with E/Z and/or R/S
configuration

Intermediate L earning Objectives

34.1

3.4.2

3.4.3

3.4.4

345

3.4.6

3.4.7

3.4.8

3.4.9

3.4.10

3.4.11

3.4.12

3.4.13

3.4.14

3.4.15

3.4.16

3.4.17

Differentiate chiral anc achira compound

on the basis of superimposability of mirror
images and the presence of a mirror plane i
achiral compounds.

Flow char analysi: in orde! to differentiate
between constitutional isomers, enantiomer|
and disatereomers.

Using models verify that CHBrCIF is chiral
and use a 3-D diagram at the stereogenic
carbon to represent the enantiomers.

For enantiomer: recogniz: the equivalenc

of the physical properties, except for optical
rotation, and chemical reactions with achiral
species.

For enantiomer: recogniz: the possibility of
different biochemical reactions and relate th
to enzyme action.

Stereoisomeris of cyclic compound: Focu
on di-substituted cyclohexanes.

Understan whai aracemat is, why it is

often produced in a chemical reaction, and i
lack of an optical rotation.

Giver ar organic compounc be able to
identify if it is optically active and, if so,
show a 3-D representation of the enantiome
Represer a 3-D structura diagran as a

Fisher projection, and vice versa.

Assigr the absolut configuratior [R/S]to a
stereogenic carbon.

Assigr the E/Z stereochemist to geometris
isomers of alkenes.

Represen with Fische projections
enantiomers and diastereomers in a
compound with at least two stereogenic
carbons.

Determin« the numbe of sterecisome [2"]
and be able to draw all the stereoisomers of
compounds containing multiple stereogenic
carbons and some with E/Z pi bonds also.
Recogniz the two condition: for a mes(
compound; understand that it is achiral and
optically inactive.

Giver a pair of compound: determin
whether they are identical, structural isomer
or stereoisomers [and if they represent
enantiomers or diastereomers]

Draw a chail conformatiol of cyclohexan
and identify the equatorial and axial positior]
Show the mos stable chail conformatior of a
substituted cyclohexane.

is

ts

n

Is.

Page
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Specific Performance Criteria

4. Reactivity and M echanism

4.1 Study of the mechanisms
and products of a
number of key
organic reactions

4.2 Substitution Reactions

4.2 Elimination Reactions

Inter mediate L earning Obj ectives

41.1

412

413

421

422

423

424

425

4.2.6

4.2.7

428

4.2.1

4.2.2

Recogniz the different types of reagents electrophiles
nucleophiles, radical elements, Lewis acids and bases.
Acquire a working knowledgt of ‘arrow-pushin’ to
illustrate the mechanisms of common reactions.

Write mechanisn for a wide variety of importan

chemical reactions. The reactions studied include some
all of the following; the synthesis of alkenes via
dehydration of alcohols and dehydrohalogenation of alk
halides; the bromination of alkynes and their synthesis
a double dehyrohalogenation; esterification reactiomes; t|
bromination of an alcohol with HBr; the acid-base
reaction of carboxylic acids; the Williamson synthesis o
ethers; the hydrolysis of an ester in basic media; The
addition, of HX, X, X2/H20, X2/ROH to alkenes/alkynes.

Show the energ) level diagran for ar Sy1 anc Sy2
reaction.

Show the Walder inversior in ar Sy2 reactior al a
stereogenic carbon.

Rationaliz« the relative reactivity via Sy2 of 1°, 2° anc 3°
alkyl halides.

Show the mechanisr of ar Sy1 reactior al a stereogeni
carbon and the effect on optical rotation, and contrast
with an 2 reaction.

Rationaliz« the relative reactivity via Sy1 of 1°, 2° anc

32 alkyl halides.

Determint whethe a reactior will occui via Sy1 or Sy2

by examining the nature of the alkyl halide, of the
nucleophile and of the solvent.

Show the mechanisr anc produc of the Sn2 reactior i)
between hydroxide ion and an alkyl bromide; ii) in the
Williamson ether synthesis; iii) between sodium cyanid
and an alkyl halide [and then the mechanism of the acig
catalyzed hydrolysis of the nitrile]; iv) between an
acetylide ion and an alkyl halide; v) between ammonia
and an alkyl halide; vi) in the acid-catalyzed reaction of
an epoxide with water; vii) between an alcohol and HBr|
Effects of leavinc groups nucleophiles structur¢ of
alkyls halide and solvent effect on reaction rates.
(Kinetics)

Show anc contras the mechanisrr of the E1 anc E2
reaction.

Show the mechanisr of the acid-catalyze dehydratiol of
a @ alcohol. Using sawhorse diagrams, show the
stereochemistry of the E2 elimination of hydrogen halid
from an alkyl halide.

or

yl
via

f

1]
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Specific Performance Criteria

(4.2 Cor't)

4.2 Addition reaction

5. Synthesis

5.1 Proposal of a synthesis of simple
organic compounds

6. Aromatic Compounds

6.1 Understan the fundamentz
characteristics and chemistry of
arenes. Reactions, mechanisms
and synthesis

Organic Chemistry |

Inter mediate L earning Obj ectives

4.2:%

4.2.4

431

432

433

434

4.35

4.3.6

4.3.7

511

6.1.1

6.1.2

6.1.3

6.14

6.1.5

6.1.6

Apply ZaitseVv'" rule to the directior of eliminatior in
an E2 elimination on an alkyl halide, and in a
dehydration of an alcohol.

Show the reagent anc mechanisr for a Hofmanr
elimination.

Show the mechanisr anc stereochemic consequent
of the addition of a halogen to an alkene.

Apply Markovnikov's rule anc show the mechanisr of
addition of acids to an alkene.

Show the mechanisr of the acid-catalyze additior of
water/alcohol to an alkene.

Show the platinun or palladiurr catalyzer additior of
hydrogen to an alkene.

Show the mechanisr for anti-Markovnikoy additior of
HBr to an alkene in the presence of peroxide.
Show the mechanisr for the stereospecifi additior of
bromine to an alkene. Compare the addition of
bromine to a cis-alkene vs a trans-alkene
Oxymercuration/demercuratic
hydroboration/oxidation of alkenes/alkynes

Giver the startin¢ materia anc the product using the
reactions outlined to propose a reasonable synthesis
Introduction to retrosynthetic analysis. Synthesis of
alkenes, alkynes, alcohols, alkyl halides, etc)

Describ¢ the bondingin benzen using eithel M.O or
V.B Theory

Understan the criterig (includinc Hucke's rule) anc
chemical consequences of aromaticity and
antiaromaticity.

Explair the commor characteristic of aromati
comounds; stability, diamagnetic anisotropy and
similar chemical reactions

Nomenclatur of substitute: aromatic rings (use of
o,m,p and numbering system) and certain heterocycl
compounds

Name commotr polynuclea aromatics naphthalen
anthracene, phenanthacene.

Heterocyclic aromatic compounds furan thiophene
aniline, pyrrole, indole, etc

o

Page
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Specific Performance Criteria Intermediate L earning Objectives
6.2 Electrophilic Aromatic 6.2.1 Understan the genere mechanisr of electrophilic aromatic
Substitution substitution.

6.2.2 Show the mechanisr for the electrophilic aromatic
substituion reactions: halogenation, nitration, sulfamra
Friedel-Crafts alkylation and acylation

6.2.3 Understan how substituter arene car be synthesize from
other substituted arenes. Reactions to be studied include
Clemmensen reduction, Wolff-Kishner reduction, oxidatio
of alkyl substituents and the reduction of the nitro group.

6.2.4  Substitution af the benzylic positior

6.3 Synthesis of Benzene derivatives| 6.3.1 Desigr synthetic sequence for the preparatio of
polysubstituted aromatics.

6.3.2 Focu: on electron-donating/withdrawit substituent anc
the effect of aromatic substitution.

6.3.3 Employ electrophilic aromatic substitution to synthesiz a
variety of substituted benzene derivatives.

6.3.4 Side-chail reaction

7. L aboratory Work

7.1 Synthesis, isolation, and 7.1.1 In aserie! of three-houi ‘'wel labs' perforn experiment
identification of simple organic analogous to the reactions learned in class
compounds 7.1.2 Use commor organic preparativ anc separatio [distillation,

gas chromatography, recystallization, vacuum filtration
etc.] technigues, most done on the microscale.

7.1.3 Identify product: by physica mean: (melting point, boiling
point, refractive index etc.)

8. Integration, Comprehensive
Assessment , and Exit Profile

Goals Project
8.1. Recognition of links among
science, technology and the 8.1.1 Discus: the implications of scienc anc technolog for the
evolution of society evolution of society.
8.1.2 Develoy ar opinior on ar issu¢ anc have the argument to
8.2. Development of a personal systen defend the position.
of values 8.2.1 Display ar awarenes anc understandin of the socia anc
ethical implications of scientific work.
8.3. Application of what has been 8.2.2 Display ar understandin of the coherenc within the
learned to new situations discipline of chemistry.
8.2.3 Establisl links amonc the various discipline: of the scienc:
program.

8.3.1 Integratc whai has beer learnecanc apply it to solving
problems in new situations.

Please refer to teacher’s appendix with tentative timetabl
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F. Required Text and Material:

1. Organic Chemistry with Students Solutions Manual gdlition, T.W. Graham Solomons, Graig B. Fryhle,
Scott A. Snyder, Wiley. (~ $175).

2. A molecular model kit (~ $28).

3. Lab coat and safety glasses (~ $35).

4. The major course costs are specified above. However, an instructor may tbgustudent to purchase

additional materials, such as a laboratory notebook or course notes.

L aboratory Requirements:

1. A laboratory notebook. The instructor will give instriacts concerning this notebook.

2. Safety glasses must be worn at all times in the laboratGgod quality safety glasses are available from the
bookstore or from most hardware stores (approx. $10-20jymidbprescription glasses may be worn, lhot
safety reasons, the use of contact lenses is not permjtigplours can dissolve in the fluids between your eye and
the lens and cause serious damage to the corneal].

3. A sturdy cotton lab coat is required (approx. $10-20).

4, The major course costs are specified above. However amudh@ may require the student to buy additional

materials such as a laboratory notebook or course notes.

G. Bibliograpphy:
Determined by individual teacher.

H. Teaching M ethods:
The course will be 75 hours, divided into Lecture and Lalmsaperiods; media, lectures/hand- outs posted on Lea:

Lectures: 45 hours
Two 1.5-hour lectures per week, consisting of the introidmcdf new material.

Laboratory: 30 hours

In Organic Chemistry I, the laboratory periods are 3 houigmigth so the student will be in the laboratory for at least 10
periods. There may be the occasional tutorial or workshdpimst of the weeks the student will perform experiments
utilizing some of the standard techniques [recrystaliimat reflux, distillation, extraction] and instrumentai [for
melting point, infra-red, gas chromatography] of orgariemistry.

|. Departmental Policies:
Please Note:

a) A studen may drof the lowes unit tes' mark if it is lower thar the final exan mark sc thai the remaining unit test« are worth
20% of the final grade, and the final exam is worth 40% of thalfgrade. Please note that this arrangement is not avafiabh
student who is assigned a grade of zero on a unit test bechokeating.

b) To pas: the laboraton portior of the course a minimurr of 60% of the total laboraton grad¢« mus be obtainec Failing this. a
laboratory grade afer o will be given and a maximum grade of 55 will be allowed for tloaicse.

¢) Notwithstandin: othei clas: grades 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.

d) Every effort will be made¢to ensuri equivalence amongst the various sections of the course Laboraton experiment are
common to all sections, common policies are used with regpeeplacement of term grades with final exam marks, the
requirements of lab projects are reviewed by the course Gtieemthe standard required to pass the course is that of the
common text used, and the final exam is both agreed upon adedty all members of the course committee.

Regulations:

a) Regula attendanc is expectec If lecture: are missed it is the responsibilit' of the studen to covel the materia missetanc to
be aware of any announcements made concerning assignimeiaies, tests or changes to the laboratory schedule.

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

c) Therewill be nc make-ujtests quizze: or laboraton periods If you miss ar evaluatiol sessio or deadlin« due to iliness you
must notify your instructor as soon as possible. A valid roaldiote is required to prove absence for a medical reasartelt
is missed for a valid reason, then the final exam mark will feduas a basis for a substitute for the missed test mark. Late
homework policy will be determined by individual teacher.
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d) Periodically there will be workshop: helc during the laborator period Attendanc is required Quizze: or assignmen may be
given during these workshops.

e) A special note concerning the use of chemicals: this courscuse: chemical as pari of its norma teachin( practices If a
student has experienced allergic reactions in the pastodamyt particular chemical or chemicals he or she must inftwen t
instructor. In the event that an allergic reaction is exgared at the college, the student should report to Campusifyec
immediately (local 5226, 5231, or 9-514-398-7777).

f)  Cell phone anc computer may only be usec during clas: for pedagogic: purpose:

g) Student are expecte to behavi respectfull toward: their classmate anc teachers In cast of inappropriat behavio a studen
will be asked to leave the class or the lab session. If an sisses is planned for this session, a mark of zero will be gimen
that case.

J. College Palicies:

a) Mid-Semester Assessment M SA (Article 3.3): First anc seconi semeste student will receive ar MSA in accordanc with
College procedures.

b) Changesto Evaluation Plan in Course Outline (Article 4.3): Change to the evaluatiol plan during the semeste require:
unanimous consent.

¢) Religious Holidays (Article 3.2): Student whao wish to observi religious holiday: mus inform their teache in writing within the
first two weeks of the semester of their intent.

d) Student Rights and Responsibilities: (Article 3.2 item 19.) It is the responsibilit of student to keef all assesse materia
returned to them in the event of a grade review. (The deafiline Grade Review is 4 weeks after the start of the next regula
semester.)

(Article 3.3, item 7.) Students have the right to receivertsults of evaluation, for regular day division courseshimitwo
weeks. For evaluations at the end of the semester/coussegghlts must be given to the student by the grade submission
deadline Where applicablefor intensive courses (i.e.: intersession, abridged as)rsimely feedback must be adjusted
accordingly.

e) Cheating and Plagiarism (Article 8.1 & 8.2): Cheatin(anc plagiarisn are seriou: infractions agains academi integrity which
is highly valued at the College; they are unacceptable at Adibott College. Students are expected to conduct theeselv

accordingly and must be responsible for all of their acti@tgating: Cheating means any dishonest or deceptive practice rlativ

to examinations, tests, quizzes, lab assignments, réspapers or other forms of evaluation tasks. Cheating imsdpbdut is not
restricted to, making use of or being in possession of, Umaizied material or devices and/or obtaining or providinguthorized
assistance in writing examinations, papers or any othduatian task and submitting the same work in more than oneseowithout
the teacher’s permission. It is incumbent upon the Depantitiieough the teacher to ensure students are forewarned abauthorized
material, devices or practices that are not permitRbagiarism: Plagiarism is a form of cheating. It includes the intentiacapying or
paraphrasing (expressing the ideas of someone else in@na’siords), of another person's work or the use of anothesopés work
or ideas without acknowledgement of its source. Plagiadambe from any source including books, magazines, eldctoon
photographic media or another student's paper or work.



