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1. Course Code: CHEMY 323 10 A ey
2. Course Title Organic Spectroscopy oA aml
3. College: Science sl
4. Department: Chemistry sl
5. Academic Program: Bachelor of Science in Chemistry 1Y) el
6. Course Credits: 3-0-3 sdadinal) cilelud) 2
. M g ) Ral) (5 gisa
7. Course NQF Level: 7 Sla pall gl
8. Notional Hours: 133 ) iy cleludl axe
Baalinal) cileludl dae
9. NQF Credits: 13 gl JUad kg 8all
1Dl ‘gall
10. Prerequisite: CHEMY 321 1ol ) llaiall (10
11. Lectures Timing & gilSag 5 pcalaall iy 11
Location:
12. General Mode of )
Teaching and Tranditional¢s salail) g adeill alal) Jaall) 12
Learning
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13. Course Coordinator: 1ol (Fuda 13
14. Course Instructor: co kel uoaa 14
15. Ofﬁce' Hours and gila s Litall clelodl 15
Location:
Jaal (A g SN &y sl
16. Instructor’s Email: el s AN JJ =
1084l
17. Academic Year: sdpagalsy) ) 17
18. Semester: el ) Juadl) (18
19. Textbook(s): 2o ARl Ll 2l sl (19
Introduction to Spectroscopy “. By Pavia, Lampman Kirz and Vyvyan, Fourth edition , 2008
20. References: 2l 20
» Organic Spectroscopy Analysis”. By Rosaleen J. Anderson, David J. Bendell and Paul W.
Groundwater.,RS.C.2004
» “Introduction to Organic spectroscopy “. By Laurence M.Harwood and Timothy D.W.
Claridge. Oxford science publications. 1997
21. Other Learning Resources Used (e.g. e- 3 ¢ e ASIY) alail) sJa) o AY) alail) jalas 21

learning, field visits, periodicals,
software, etc.):

(o) cibimn g ey 93 il pa

22.

Course Description (as published in the
College Catalogue):

SRS o (B 25 Le qua) el Cisa 5522

Electromagnetic radiation: infrared and ultraviolet—visible spectrum, interpretation of IR and UV

spectra, nuclear magnetic resonance, chemical shift, counting of protons, spin-spin coupling,
splitting patterns, spin-spin splitting, 'H-NMR and C-NMR, basic principles of mass
spectroscopy, the use of molecular spectroscopy for identification and elucidation of organic
structures

23.

Course Intended Learning Outcomes

(CILOs) Jiall abail) cila 34 23

(3 to 5 CILOs): s(fadad cla 3 5 ) 3)
1. Identify the theoretical concept of major spectroscopic methods (IR, NMR, UV/VIS and MS)
2. Design spin —spin decoupling and NOE difference experiment to solve complex structures
3. Use advanced skills to interpret the effect of deuterium exchange phenomenon and chemical
shift reagents on 'H-NMR spectra
4. Predict wavelength maxima for certain compounds using Woodward-Fisher empirical rules
5. Draw fragmentation mechanisms for ions in mass spectra.
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24. Course Assessment Percentages (as per
Regulations of Study and Examination at
the University of Bahrain):

A ) AU ) 4 giall Lgaad g ponifill) il 24
$(Orad) daaly A cililatiaY) g

Assessment Type Percentage Assessment Date
psl) £ sl Al pnil) oy
— 5
Midterm I Indlyldual 20%
A
— 5
Midterm 11 Indlyldual 20%
A
. Individual 20%
Assignments .
A
Final exam Individual 40%
Total 100%
25. Description of Topics Covered el sl Aady A Cle gl gall iy (25
Topic Title . .
(e.g. chapter/experiment title) Des}crqlt;on
g s 5all i

Chapter 1, introduction to spectroscopy,
Ultraviolet Spectroscopy

Refers to absorption spectroscopy in the

ultraviolet-visible spectral region

Chapter 2
Infrared Spectroscopy

Infrared spectroscopy involves the interaction of
infrared radiation with matter, it provides some
idea of the functional group that are present or
absent in the compound

Chapter 3
Nuclear Magnetic Resonance Spectroscopy
Part 1: "H-NMR

NMR is a spectroscopic technique to observe
local magnetic fields around atomic nuclei, and
help to determine the structure of unknown
molecule. The proton NMR gives information
on the numbers and types of hydrogen atoms
attached to the carbon skeleton

Chapter 4
Nuclear Magnetic Resonance Spectroscopy
Part2: Carbon-13 Spectra

Carbon spectra can be used to determine the
number of nonequivalent carbons and to identify
the types of carbon atoms that may present in the
compound

Chapter 5
Nuclear Magnetic Resonance Spectroscopy
Part 3: Spin-Spin Coupling

Emphasis on the origin of coupling constants

Chapter 6
Nuclear Magnetic Resonance Spectroscopy
Part4: other topics in One-Dimensional NMR

This chapter covers Additional topics in one-
dimensional NMR such as the variability in
chemical shifts of protons attached to
electronegative elements, the effects of solvent

on chemical shift, and spin decoupling
experiments
Chapter 7 Mass spectrometry (MS) is an analytical

Mass Spectrometry

technique that ionizes chemical species and sorts
the ions based on their mass-to-charge ratio.
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https://en.wikipedia.org/wiki/Absorption_spectroscopy
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Visible_spectrum
https://en.wikipedia.org/wiki/Infrared
https://en.wikipedia.org/wiki/Matter
https://en.wikipedia.org/wiki/Spectroscopy
https://en.wikipedia.org/wiki/Atomic_nucleus
https://en.wikipedia.org/wiki/Chemical_species
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Mass-to-charge_ratio

Chapter 8
Combined structure problems

To employ all of the spectroscopic methods to
solve structural problems in organic Chemistry

26. Weekly Schedule

@S 9) el 26

Week Date Topics Covered " cl {JO,S . Teaching/Assessment
£ suul) e Ayl e gin gal Al aladl) Cila Aa Mode and Method

g o (CILOs) A/ g 310 Jaad g Angia
Introduction to Traditional &

1 Spectroscopy 1

2 Uv/vis spectroscopy 1 Traditional (g8

3 Uv/vis spectroscopy 1 Traditional (s
IR Spectroscopy *H- ..

18

4 NMR 1,2 Traditional (s

5 IR Spectroscopy 2 Traditional s&

6 'H-NMR 2.3 Traditional (s

7 'H-NMR 2,3 Traditional (sl

8 'H-NMR 2.3 Traditional (g8

9 13C-NMR 3 Traditional (5288

10 13C-NMR 3,4 Traditional (sl

11 Mass Spectrometry 5 Traditional (s

12 Mass Spectrometry 5 Traditional (s

13 Combined structure 2,345 Traditional (g8
problems

14 Combined structure 2345 Traditional sk
problems

15 Combined structure 2345 Traditional s
problems

16

27. Academic Integrity Statement

Ay da) 3 ol 27

Students are to observe the highest level of
honesty and academic ethics in pursuit of their
academic goals as per UOB Regulations of
Student Conduct and Academic Integrity, Anti-
plagiarism Policies, and Students’ Rights and
Responsibilities Handbook. The consequences
for  cheating, plagiarism, unauthorized
collaboration, and other forms of academic
dishonesty can be very serious and will be dealt
with as per the aforementioned policies and
regulations.

LY 5 Baall Gl sise el ol V) Adhl e iy
88 5 4000 SY) agdlonl (Gaial aganas 8 LaapalSY) (33AY)
AnilSe il el SY) dal il 5 DUl @l sl il 5l

o L dserall cagilaal 5 dadlall (3 g s g ¢ Jlais)
Osbal) s Apal) A8yl 5 Gl B gad (Ran G yal) daalas
Of aapal&Y) ALY aae JISEH (e sy 540 7 jeadll e
sl 5 ilalanall 18 5 Lgma Jalaill wians s sl 5 jdad () oS5
a5 <34l

28. Attendance and Absence Regulations

Gldly ) gl allaS 28

Students are required to adhere to regular
attendance for class lectures and practical
sessions, as determined by the nature of the
course, as per Article (33) of Regulations of

Al il yuabacall widl g o)A AL e sy
salall \ad g g 4@\)33\ J)B.d\ Azl p20ad lavus ‘:\:\luj\}
o) daals 8 clilaia) g Al Hall P\L.'\ O (33)
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar

Study and Examination at the University of
Bahrain.
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