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This course provides students with a research-inspired laboratory experience in which students carry out a short synthetic
sequence including Grignard reaction, aldol reaction, Diels-Alder reaction, metal-ligand complexation and radical co-
polymerization. The experiment provides students with experience with a variety of advanced techniques for carrying out
organic reactions including the use of distillation, recrystallization, filtration, and chromatography. Analytical techniques
include the use of NMR and IR for determination of chemical structure. Finally, students develop the skill of oral presentation
for scientific topics.
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= | Understand the purposes, theories and experimental procedures of organic laboratory experiments.
Evaluate and consider the experimental data.
Perform literature searches for each experiment and provide the important information in the lab reports.
The scientific writing skill of the students will be developed.
The oral presentation skill of the students will be developed.
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RETEIEE /Course Plan

No. 15 B Topics AZA Content
1 H| #1482 EEEE. EREEOMEL O CIOEERFHEDHHA,
= | Introduction to organic- | Introduction to organic-chemical experiments
chemical experiments
2 H| ZraT7ILF—LKIG | 3,4-dimethoxybenzaldehyde & Nitromethane @ Aldol &J&IZ & % Nitrostyrene D&%
*BETS
=z | Nitroaldol reaction | To learn the synthetic procedure of nitrostyrene by the reaction of 3,4-
dimethoxybenzaldehyde and nitromethane.
3 B | =btBTZALRE=LRE I BERICL2ERYORBELERBI/ O M 774 —ICL 2MERRELEST %,
Z | Nitroaldol reaction Il To learn the purification of the product by recrystallization and the analysis of the
purity by thin-layer chromatography.
4 Bl M7z AR/—LDE | BTz~ 2T LOREERBEBRAFILEDORISEEBT 5,
Bk & RIS |
% | Synthesis and reaction of | To learn the preparation method of phenylmagnesium bromide and the reaction with
triphenylmethanol | methyl benzoate.
5 B | U722 AXR/—LDAE | PUTzZUAR/ —LOEBBREBERET TOXR/ —LEDRGEEBT 5,
Bk & RIS 1
% | Synthesis and reaction of | Synthesis and reaction of triphenylmethanol Il
triphenylmethanol Il
6 B | 7U—FAIZ7YRIGERE | 7z Aty EEAEREORIGEBET %,
PEEEAE |
& | Friedel-Craft reaction | To learn the synthetic procedure of acetylferrocene by the reaction of ferrocene and
acetic anhydride.
7 B| 7VU—FLos77YRLEE | BRERICL2ERMOBREFEBI/ AT 574 —ICL DMERREBEBT 5,
PEEEE 11 IR %> NMR % W= R D RFIERBIT O FiE 2 B8 T %,
& | Friedel-Craft reaction I To learn the purification of the product by recrystallization and the analysis of the
purity by thin-layer chromatography.
To learn the characterization method for organic compounds by using IR and NMR
spectroscopy.
8 H | s$8Eoak et | a0 M EEEREERT B,
& | Synthesis and properties of | Synthesize cobalt-containing complexes.
organic metal complex |
9 H | sftA0EREWE AL FEEERDRBIVAEZIT S, EFIFHEZHBT 2L T, ZORREZERT
%,
& | Synthesis and properties of | Experimentally obtain UV-vis absorption spectrum of cobalt-containing complexes.
organic metal complex Il Its origin will be deeply understood with the aid of quantum chemistry calculations.
10 B | #8245 | TIVHANABRICLY BN TFOERFELBIRICLYBRFEZEBT
Z | Copolymerization | To learn the synthesis procedure of polymeric materials using radical
copolymerization and the purification procedure of polymeric materials.
11 B | #84 |l IR NMR ZRBW-moFORERTOF £ B89 5,
Z | Copolymerization Il To learn the analytical method for polymeric materials by using IR and NMR

spectroscopy.
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12 | B | AEHRE | XaRieR & BREDEREIT,
= | Literature searches | Performing literature searches to find scientific topics.
13 | B | AEHE I XERER & ERRDERETI,
Z | Literature searches Il Performing literature searches to find scientific topics.
14 B | #%% EhEL/-ERICEET T —vERIRL, HEDHITEERT %,
Z | Oral presentation Giving oral presentations about scientific topics.
15 B | GAEERI &0 ERLIZERICOVTOEEDEIT,
% | Review and compilation Review and compilation of the experimental results.
[ &t Pecequisitey ]
H | BECRICET 2 ERMELI BRI TND I L,
%= | This course requires basic knowledge in organic chemistry.

= PHEEEOFEAET 5, BHOVBOLWKBRELUVHECTVEY (R v/, U ZILIEEE) OS2, BRE L REX
HraBRAT DI L, LR— MERICHMADOXEESIBT 2L, 5IBEMABHEICHA, 2 L5 ICRET 2 &HIC, Hil%xRE
HITHIE, RROABFROT— 4%, BECHIALBWI &, ANERLIZLKR— A2, BEPERLIZE LTREL
BWZ &,

%= | Students should study for about 2 h before each class. Safety glasses and lab coat are to be worn at all times in the laboratory.

THERRXNERTET B,

Laboratory manuals will be sold in the first lab class.

B | HERR - BRERRREEHEE (LF—F) AS5PICHABERARORRTEREXZLTORROMEAICL S, GHMEREEL L TiE, HER
J. BRI, ABEMEORRETEE L Z 50%,. LR— FBIUOMERETES L% 50%)
%= | Evaluation is based on attendance, performance in laboratory work, laboratory reports, progress in research activities, and

the quality of presentations at the final presentation session.
As a guideline, approximately 50% of the grade is based on attendance, laboratory performance, and research progress, and
approximately 50% on reports and research presentations.
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