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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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BEERHLE - BOFAREES LS OCERMEMLZICHET 2 8EROBN - NE - R BB T 5,
BONIERBEREBHKL, 7 —REZBITL TERT 5,

RERICBIET ANMORBELIT > (W EEE - SEBEZER L, LF—OERICET S,
FERAEROBEE A TRERL K — + OFERICEY $T,
MEBBEICOVWTHARTERLAEZBERIOVTON I PILL T LE YT a>$I2HEES,

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.
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The scientific writing skill of the students will be developed.

The oral presentation skill of the students will be developed.
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BIZDERE O FHEEXE / Fulfillment of Course Goals (JABEE BEERI B D A)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | #14KX>R EEER, EREBOHEL > MTEBREDHHA,
= | Introduction to organic- | Introduction to organic-chemical experiments
chemical experiments
2 B | Zra7iLRF—LRIE | 3,4-dimethoxybenzaldehyde & Nitromethane @ Aldol &J&1Z & % Nitrostyrene &5
= BBT 5,
= | Nitroaldol reaction | To learn the synthetic procedure of nitrostyrene by the reaction of 3,4-
dimethoxybenzaldehyde and nitromethane.
3 B | =rta7A =& BERICL2ERYOBREBEB/ AT 774 —ICL 2MERR=EET 5,
% | Nitroaldol reaction Il To learn the purification of the product by recrystallization and the analysis of the
purity by thin-layer chromatography.
4 H| M Z7z2ZAXR/—=1LDOE | BET7 2RIV TLOARERBFRAFILEDRIGHEEEBT S
e RS |
Z | Synthesis and reaction of | To learn the preparation method of phenylmagnesium bromide and the reaction with
triphenylmethanol | methyl benzoate.
5 B| M)T7z2ZAXE/=LDE | FPUT72ZAXZ/ —LOBERBREBUERET TOXE/ —LEDORIGEEBET S
bRyl
Z | Synthesis and reaction of | Synthesis and reaction of triphenylmethanol Il
triphenylmethanol Il
6 H| 7V=FTWLI77YRRERE | 70ty L EKEFBRE OREEEBET 5,
PEETAE |
% | Friedel-Craft reaction | To learn the synthetic procedure of acetylferrocene by the reaction of ferrocene and
acetic anhydride.
7 B|7U—FTAL0 77 YRBER | BRERBICLIERMOBREEB/ A~ M7 74 —IC J:%‘F@FEEE e BET 5,
PEEEE 11 IR %> NMR % W= DRI O F £ Z2 BE T
% | Friedel-Craft reaction Il To learn the purification of the product by recrystalllzation 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 | 800Gk et | a0 MR EERT %,
% | Synthesis and properties of | Synthesize cobalt-containing complexes.
organic metal complex |
9 B | EEOEREYE 1 AN P EEERDORBRIVAEZITH . EFIFHEEZHAT 22T, TOREZERET
%,
% | 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 | #8545 | TIVHNHABERICLYEATFOERFELBARICLYBRFEZEET 5,
Z | Copolymerization | To learn the synthesis procedure of polymeric materials using radical
copolymerization and the purification procedure of polymeric materials.
11 B | #&545 Il IR %> NMR W@ H FORIERITOF Rz BB/ T %,
Z | Copolymerization Il To learn the analytical method for polymeric materials by using IR and NMR
spectroscopy.
12 | B | AEWHE | MERRE HKREDEREIT I,
o | Literature searches | Performing literature searches to find scientific topics.
13 | B | AEHE MERR E KRR DEREIT I,
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Review and compilation

& | Literature searches Il Performing literature searches to find scientific topics.

14 B | #%% K L-RRICEHAET 2T —<ARIRL. REDFI THREKT %,
& | Oral presentation Giving oral presentations about scientific topics.

15 | B | BAEERIFE® EHLIEERICOVWTDEEDETS,
ES

Review and compilation of the experimental results.

H | BRACFICET2EBANHEA/EBINTVE L,

Z | This course requires basic knowledge in organic chemistry.

TWZ &,

H | 2BBREDCFEEZES 5, BHOABULWKBRELUBHERTVEY (R v/3 YU LZVIEEER) OS2, AR L REX
HreBERTHI L, LR—MEBRFICAOXE%Z5IAY 5B, 5IBEMABEICHhY? D &5 ICRHT 2 &I, HiazRL
HTd2L, ERCATRROT — 2%, BEPHIALAEWI &, BAPMERLAEZLFR— b2, BEMMERLZE LTIREL

Z | 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.

H | 7¥X b2iRET %,

Z | Laboratory manuals will be sold in the first lab class.

H | HERKR - ZBRRREEEE (LE—F) BoCICAERARORNE RZLTORKOMEAICL S, GHMBEEEL L T HEK
. RBRRR, AERARORRTEE L% 50%. LR—FBLUMREERTEE L% 50%)

& | Evaluation: laboratory performance (50%) and report & presentation skill (50%)
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