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CATALOG DESCRIPTION

CH 412 Advanced Structural and Synthetic Methods in Inorganic
Chemistry

3 credits

2 lecture hours
2 lab hours
(2c—-21-3sh)

Prerequisites: CH 410 or CH 322 and CH 411

Advanced techniques used in the synthesis and characterization of
inorganic compounds will be explored. In lecture, emphasis will be
placed on the theory and application of structural and spectroscopic
methods of characterization. In lab, emphasis will be placed on
advanced methods of synthesis and structural characterization using
representative examples of important classes of inorganic compounds.
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DESCRIPTION OF CURRICULUM CHANGE
1. CATALOG DESCRIPTION

CH 412 Advanced Structural and Synthetic Methods in Inorganic
Chemistry

3 credits

2 lecture hours
2 lab hours
(2c-21-3sh)

Advanced techniques used in the synthesis and characterization of
inorganic compounds will be explored. In lecture, emphasis will be
placed on the theory and application of structural and spectroscopic
methods of characterization. 1In lab, emphasis will be placed on
advanced methods of synthesis and structural characterization using
representative examples of important classes of inorganic compounds.

2. SUMMARY OF PROPOSED REVISIONS

We wish to revise CH 412 for two reasons. We want to create a
course that better complements CH 410, our new inorganic lab course.
We also wish to provide an inorganic laboratory course for graduate
students. In the first part of the semester, 2 hours of lecture per
week on the theory and interpretation of inorganic structural data
will replace the current lectures on descriptive chemistry of the
elements. These will be complemented by two hours of laboratory
each week in the first half of the semester, focusing on
spectroscopic instrument operation and the collection and analysis
of structural data we well as advanced synthetic techniques. In the
second half of the semester each student will complete an inorganic
laboratory project that will combine the structural tools learned in
the previous part of the course with advanced synthetic and
separation techniques.

3. COURSE SYLLABUS
I. Catalog Description

CH 412 Advanced Structural and Synthetic Methods in Inorganic
Chemistry

3 credits

2 lecture hours
2 lab hours
(2c-21-3sh)

Prerequisites: CH 410 or CH 322 and CH 411

Advanced techniques used in the synthesis and characterization of
inorganic compounds will be explored. In lecture, emphasis will be
placed on the theory and application of structural and spectroscopic
methods of characterization. 1In lab, emphasis will be placed on
advanced methods of synthesis and structural characterization using
representative examples of important classes of inorganic compounds.



II. Course Objectives

A.

B.

Introduce the student to advanced methods used in the preparation
and separation of inorganic compounds.

Examine in detail the theory and application of spectroscopic and
other structural techniques to the characterization of inorganic
compounds.

Require each student to complete an inorganic laboratory project
that will combine the structural tools learned in the previous
part of the course with advanced synthetic and separation
techniques. :

III. Course Outline
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Lecture (25 hours)

Introduction to Synthetic and Structural Methods (2 hours)
Nuclear Magnetic Resonance Spectroscopy (5 hours)

Infrared Spectroscopy (4 hours)

Ultraviolet and Visible (Electronic) Spectroscopy (4 hours)
Mass Spectroscopy (3 hours)

X-ray Methods (2 hours)

Inert Atmosphere Synthetic Techniques (5 hours)

Laboratory Work (18 hours)

Multinuclear ('H, 3C, 3P, *Pt) NMR Spectroscopy of Platinum
Phosphine Complexes (3 hours)

Inert Atmosphere Synthesis and IR Spectroscopy of Organoboron
Compounds or Borane Adducts (4 hours)

Inert Atmosphere Synthesis and Mass Spectroscopy of Organotins (4
hours)

Interpretation of Single Crystal X-ray Data for the Determination
of Molecular Structure (2 hours)

Electronic Transitions as a Probe of the Structure in
Coordination Complexes (3 hours)

Inorganic Project (15 hours)

This project may be chosen by the student with the approval of
the instructor, from experiments found in the bibliographic
references. This project must include both a synthetic and
structural component and use as many of the characterization
techniques as possible that were described in the first part of
the course. Once the laboratory work is completed the student
will prepare either a final report on the project or make a
poster presentation of the results.

IV. Evaluation Methods
The final grade for the course will be determined as follows:

10%-Homework Problem Sets (taken from the text)

20%-Final Exam (lecture material only)

30%-5 Laboratory Reports (based on the experiments found in part
B of the course outline)

40%-Laboratory Project Report or Presentation (based on part C of
the course outline)



VI.

Required Texts
1.

2.

4

Ebsworth, E.A.V.; Rankin, D.W.H., Cradock, S. Structural Methods

in Inorganic Chemistry, Blackwell Scientific Publications:
Boston, 1987.

Shriver, D.F.; Drgz@en, M.A. The Manipulation of Air-Sensitive
Compounds, 2nd edition, John Wiley and Sons: New York, 1986.

Special Resources Requirements

1.

2.

Each student is expected to purchase a pair of safety goggles
for use in the laboratory.

Bound "composition" book to be used as a lab notebook.

VII. Bibliography

Angelici, R.J. Synthesis and Technique in Inorganic Chemistry,
University Science Books: Mill Valley, CA, 1986.

Jolly, W.M. The Synthesis and Characterization of Inorganic
Compounds, Prentice—-Hall: Englewood Cliffs, NJ, 1970.

Szafran, 2.; Pike, P.M.; Singh, S. Microscale Inorganic
Laboratory, John Wiley and Sons: New York, 1990.

Inorganic Syntheses, Volumes 1-25, John Wiley and Sons: New York,
1965-1990.

Journal of Chemical Education, American Chemical Society:
Washington, D.C.

RATIONALE/JUSTIFICATION FOR THE CHANGE

We are currently in the process of revising all our undergraduate
inorganic chemistry courses to retain American Chemical Society
certification of the B.S. degree. To do this we have created a
new, laboratory only inorganic course, CH 410, that will be
required of all chemistry majors. It has as its focus the
synthesis and characterization of a wide variety of inorganic
compounds such that a different compound or group of compounds
will be prepared each week. To clearly distinguish CH 410 from
CH 412/512 we are revising Inorganic Preparations so that at the
undergraduate level it builds on the work done in CH 410 using
formal lectures on spectroscopic and synthetic techniques which
are not covered in CH 410. We are also providing students with
the opportunity to do an independent project. This will require
them to bring together all of their knowledge and skills in the
area of inorganic chemistry to solve a synthetic/structural
problem.

As mentioned above CH 412 is a follow-up course for those
undergraduate students that have already taken the Advanced
Inorganic Laboratory, CH 410. As CH 512 it will also act as an
introduction to inorganic chemistry lab for graduate students who
have never had such a course. Since the amount of inorganic
laboratory work in the undergraduate curriculum varies to such a
large extent both in the US and abroad, it is important for
graduate students that a detailed background in structural and
synthetic techniques be presented. Since the students who have
taken CH 410 also have not had this formalized background, the
first part of the course (part III.A. and III.B. of the course
outline) will be virtually identical for both graduate and
undergraduate students. The major difference between CH 412 and
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CH 512 will be in the type of project a student selects in the
second half of the semester. We would expect the graduate
students to select projects that are more challenging in terms of
synthesis, purification and structure of the compounds they
wished to study. For this reason we would encourage them to use
the more advanced projects found in the bibliographic references
above or select a project based on their own research or even one
recently published in the chemical literature.



Appendix

Previous Syllabus for CH 412.
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CH 412 - Inorganic Preparations
Dr. John Woclcock

-~ Weyandt 239C, X4828

Spring 1988
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LECTURE/LAB - Juesday 8:00-12:00

OBJECTIVES: Through a series of léctures and laboratory experiments, we will

introouce the techniques usec in the synthesis and characterization of a w1de var1éty
of inorganic compounds.

REQUIRED TEXTS: Angelici, R.J. Svnthesis and Technigue in Inorganic Chemistry;
University Science Books: Mill Vailey, CA; 1986.

Ebsworth, E.A.V.; Rankin, D.W.H.; Craddock, S. Structural Methods in
Inorganic Chemistry; Blackwe11 Sc1enb1.1c Pub11ca»1ons, Paio Alto, -

CA; 1987.
COURSE REQUIREMENTS: Lab Reporcts 75%
Homework Setis 20%
Lab Notebook 5%

GRADES: Graaes will be based on your percentage out ©f the +otal number of points.

90-100 - A -
go-89 - B

70-72 - ¢

- 60-69 - D
0-59 - F.

LAB REPORTS: These are required at.the conciusion of each experiment anc must :
Jnciuge tne following: ~. - : -
a) Title Page . "
b) Comments on procedurs, summary of-data - - -
c) Cherac +erization and spectroscopic analysis
- d) Questions -
e) Appendices (conta1n1n, 211l spectre) -

- REQUIRED EXPZRIMENTS

1, Syntnotﬂs and Characterization of [Co(NH3}4CO3IN03 and [Co(Nh ysC11Ci2
‘ (Ref. 1, p. 13)

2. Aguation of fCo(NH3)n:17‘4 (Ref. 1, p.. 26)

3. Synun=s1s of Chromium Acetate (Re 2, p. 422 anc handou.)

4.. Magnetic Susceptability (Ref. 1, p. 46) e

5. Chromauncraphy of Ferrocene Derivatives (Ref. 1, p 157) Do '

6. Synthesis of [PC14][Sb515] and LPCC5H3)3C1]LSb’15] and an Introdu.t1on to Inert
Atmosphere Techniques :(Ref. 1, p..81) . : ) .

7. Organotin Compounds (Re?. 1, p. 169; Ref. 2 p. 47:-480) oo e

8. Two-Dimensional NMR Spectroscopy of Palladium and Plaulnum D1o?e 1n CompTexes
(Handout) - . .

9. “Open :xper1ment"

-v. There will also be one required experiment that can be chosen by the stuaent an
“Open Experiment”, from Reference 1 or other sources. This must be chosen and

ol

o

- e approved by the 1nstructor py March 29

et - —————

- - NOTE: . You must be_"checked out” on NRBO AF 'NMR and N1c01et 20 DXB IR dut1ng the_

= .1rst‘weex o.—c1csses. - — ' : —_— - —

.-,._..._. ---._. -,....'_--
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LECTURES: Topies will include introductions to variogus synthetic techniques, methods
of "spectroscopic characterization, and the theory anc background associated with

the material presented in lecture will directly appiy to the required and optional
lab experiments. Homework sets from reference 4 will be collected and graded after
completion of each chapter or section.

LAB NOTEBOOKS: Each student must keep a lab notebook in which all observations and
discussions of compound Chracterization, etc. are entered. See reference #1 for more
details. Lab notebooks will be examined periodically and must be turned in a* the
end of the semester for grading.

REFERENCES

1.  Angelici, R.J. Svnthesis and Technigue in Inorgaric Chemistry: University
Science Books: Mi1] Valiey, Ch; 1986.

2. Jolly, W.J. The Svnthesis and Characterization of Inorganic Comoounds; Prentice-
Hall: Engiewooa C1iffs, Ng; 1970.

3. Mayo, D.W.; Pike, R.M.; Butcher, S.S. Microscaie Organic Laboratery; Wiley: New
York; 198¢.

4.  Epsworth, E.A.V.; Rankin, O.W.H.; Craddock, S. Structural Methocs in Inorcanic
Chnemistrv; Biackwell Scientific Publications: Pzis Aitc, CA; 1S/.

5. Drago, R.S. Physical Metnods in Chemistry, Saunders: New York; 1677.

. varidous types of inorganic compounds. Although no exams or quizzes will.be given, ...
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1 GENERAL GRADING SCHEME FOR LAB RePORTS

Total 100 pts.

Pts.

15 Title Page and Organization
a) Does each section start on separate page?
b) Are &11 tables labeled?
c) Are references in correct form? ACS Style Guide.
d) Cluster spectra as an appendix. Organize by compound.
e) General neatness and readability of discussions.

20 Comments on Procedure
a) Are iiterature preps referenced?
b) Tesle of reagents present?
c) Notes on experiment? Are they appropriate?
d) Tabie of product weights and % yield, simple phys. measurements
(csicr, density, m.p., etc

40 Characte~ization

&) i1adies of spectrai cate-appropriate choice of most important features?
Literature values (i¥ any)? Properly referenced?

b) Thorough interpretation of spectra.
(In some experiments data other than IR, NMR, UV-V1s are col1ected This
section should be used to anaiyze this data aiso). .

¢) Are spectra of good quality?

d) Ali peaks must be expiained, inciuding socivent and 1mpur1t1es.

25 Questions
(At times there will not be any or only a few quest1ons - In this case the
points for this section will be merged with the cn aracter1zation section (d). -

~




