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BRERBL B2 T Spectrometric Identification of Organic Compounds

/Course Title

BEYHKEL /il F|2/W) BEE  YAMADA Shigeyuki/KUSUKAWA Takahiro/

/ Instructor(s)
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BEDBR - IE Objectives and Outline of the Course

B | 2XF0RE, £E. A7 MAEOERBZEBEL, AT MLOBTAEZBICDITE I ENIOREOENTHS, TN
5DOFENFESFONMNEDREDEERITICEDL S ICFIAINTLWE L ERER, RENEBORETH 2SR EBIHIEIC
TR, BARBRSHSE L CEIEDHE. FADNE BEOMEBRLL A DEMICEREZITVL. ZTORKEHBEOBITEEZ1T
5, EOMERDBTFICEVNTH, FEMBELLUVOAERMRICEVT, INS5OHEESITICET 2M#BIELERATRTH D,

Z | The purpose of this class is to understand the principles of spectroscopy, equipment, and the practicalities of spectral

measurements, and to learn how to analyze spectra. Students will learn how these techniques are used in the structural
analysis of compound identification of organic molecules. In addition to nuclear magnetic resonance spectroscopy, which is
a representative spectroscopic method, UV-visible and fluorescence spectroscopy, infrared spectroscopy, and mass
spectrometry will be lectured in detail and widely, followed by analytical exercises

SBDREFZ Learning Objectives

B | SARERINE BT MILOREBEERET S,

FRABINZ R M LD L BREREE ¥ L THEIRETE D,
BHEMNORBZERL, BELEYMOBENRETE S,
BHRERD N EDREBEZEE L, BRLENOBENRETE 2,
BRESNED O ERILEMORBENRETE B,

% | To understand the principles of UV-Vis absorption and fluorescence spectra.

i

To determine the structure from the infrared absorption spectra based on the functional groups.
To understand the principles of mass spectrometry and determine the structure of organic compounds.
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compounds.

To understand the principles of nuclear magnetic resonance spectroscopy and determine the structure of organic

To determine the structure of organic compounds from various spectroscopic methods.

B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE B8:&HRI B )

JBE| IO [ ik

REEHEEE Course Plan

No. 15 B Topics

AR Content

1 B | £AARRINE - EXDIE

HOBIREBFEE, 7Nk - X—LOER, HFHE BE L RIUERDOBER,
BESER, HADREOER, FHH LY AN, HABRGREITOVWTER,

UV-visible and Fluorescence

b

Spectroscopy

This class covers the following: light absorption and electronic transitions, Lambert-
Baer law, molecular orbitals, structure-absorption wavelength relationship, solvent
effects, basics of fluorescence spectroscopy, fluorescence and phosphorescence,
quenc

2 B | &50%E (1)

FADKZ R b, 7 v o OKRIEFER, IRBIO BARE & £EIRE), HiERE L EH
RE), BREEDRARIUKEIC DL THESE,

Infrared Spectroscopy (1)

i

This class covers the following: infrared spectra, Hooke's law and wavenumbers,
vibrational degrees of freedom and reference vibrations, stretching and angular
vibrations, and characterization of IR for various functional groups.

3 B | maaiE (2)

BREE (Thy, Ty, TRy FEEKE, WILVRIIL, TLATE R, ARy
B, B7IR 7I/B. bV = bOEY) OFRARIUEEIC D WTES,

& | Infrared Spectroscopy (2)

This class covers the following: characterization of IR for various functional groups.

4 B | 2225 (1)

HENWMTORIE, BEXRY MLOREN, aoEellE, 2RA, RfAe—7, El-
MSICEBITBE 770X T—=a VIl DOVWTER,

& | Mass spectrometry (1) This class covers the following: the principles of mass spectrometry, mass spectra,
high-resolution MS, the nitrogen law, isotope peaks, and fragmentation in EI-MS.
5 H | E29% (2) E-MSIZBIT2 777 A v T—2 a3 ZIZD0WTEHRS,
= | Mass spectrometry (2) Mass spectrometry (2)
6 H | ®ESEES R (D BRERAB D HE(NMR) D RIBICD WL TER,
% | Nuclear magnetic resonance | To learn about the principles of Nuclear Magnetic Resonance Spectroscopy (NMR).
spectroscopy (1)
7 H | BHKESSEE (2) IHNMR &b 7 MIZDOWTER,
Z | Nuclear magnetic resonance | To learn about 1H NMR and chemical shifts.

spectroscopy (2)

8 B | BHESEESE (3)

13CNMR &A1y 7V > FIC D0 TES,

Z | Nuclear magnetic resonance
spectroscopy (3)

To learn about 13C NMR and couplings.

9 H | BHERIEBsE (4)

BEH Y 7V TIZOVWTES,

Z | Nuclear magnetic resonance
spectroscopy (4)

To learn about aromatic couplings.

10 B | REREBSE (B) NMR O EAFIZ D W THER,

% | Nuclear magnetic resonance | To learn about the applications of NMR.

spectroscopy (5)

11 B | BaEE (D BEARY PNT—2EBVTEBERTZIT,

& | Comprehensive exercise (1) To perform structural analysis using various types of spectral data.
12 B | B&aEE (2 BEARY PNT—2EBVTEERTZIT,

& | Comprehensive exercise (2) To perform structural analysis using various types of spectral data.
13 B | B&aEE 3) EBEARY T —2EBVTEERTZIT,
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Z | Comprehensive exercise (3) To perform structural analysis using various types of spectral data.
14 H | REEE 4) BERARY PLT—2ZRAWTEERTZITS,

Z | Comprehensive exercise (4) To perform structural analysis using various types of spectral data.
15 | A | #H&aEE (5) BEEARY PAT—2ERAVTHEERITEZITS,

ES

Comprehensive exercise (5)

To perform structural analysis using various types of spectral data.

B | B, B2, B8R OBEMES EBEEF IV OZHELXRIRET D,
o= | Credit for Organic Chemistry |, Organic Chemistry I, Organic Chemistry Ill, and Organic Chemistry IV is recommended.

RELUIOFEER ICE3KEREILETH S,

About 3 hours per week are required for preparation and review outside of the class.

B | ##8E
(B FDIdD Y MIVEITE(E 3] (SHHEER. LFEEA)
sEE
BNV R 7y o 1 Bl - HXDWRE st RREX, RYIME R CFERAN) LU0 [R~<7 bLick st
EYoEEREER] (https://www.kagakudojin.co.jp/appendices/c16043/c16043appendix.pdf) |
# | (Text book)

[Spectroscopic Methods in Organic Chemistry 3rd Edition (Hesse-Meier-Zeeh; Kagakudojin Publishing Co.) in Japanese]
(Reference book)
[Instrumental Analysis Handbook 1 Organic/Spectroscopic Analysis] (Kagakudojin Publishing Co.) in Japanese and its

appendix (https://www.kagakudojin.co.jp/appendices/c16043/c16043appendix.pdf)

B | BAESICIEFEERER T, 60 BUEZE618 LT 2, REAROHEIE. BRTPOREYOFMZMEKT 22 £ 105 %,
%= | A score of 60 or higher on the final exam is required to receive credit. If the score is not sufficient, the evaluation of

submissions during the lecture may be taken into account.

H | BRT X MCEBESNZHBRE@RFH). BE7TY b BED/ — b, BEOFANHRE, BFEEPR 7L v MHRIER
B~ DFRART],
Z | Students can bring the assigned textbook (print), handouts, self-written notes, and calculators to the final exam. E-books

and tablet devices may not be taken into the exam.

w



