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5|

DHFDORE, HE, X7 MVAEORBREZERL, AT MLVOBITAEZBICOT2 LD ZOREOENTH S, Zh
LDFENEENFOMEYREDEERNICEDL S ICHAIN TV DA EFER, RERNGDHETH 2RWRHBHIEIC
MA, EHARRDPE LCRIEDHE. FADKE, BESTEBE A OFRICERZITVL. ZOBRBAMEORITEE 1T
S, EDRARDFICENTH, FEMRLS LOARFZRARICENT, INODOESRNITICET 2HBIIHLERARTH B,

Bt

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

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.

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

compounds.

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

il

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

PBE| IO [ ik

REHEIER Course Plan

No. 18 H Topics AA Content
1 B | $AREERSEE - EXAHE | KOBINEEFER, 70U b - R—LOKE, HFHE, #HE s RIVERDORER,
BIESER, HADKEOEMR, HX LY AN, HABRGREIIOVWTER,
Z | UV-visible and Fluorescence | This class covers the following: light absorption and electronic transitions, Lambert-
Spectroscopy Baer law, molecular orbitals, structure-absorption wavelength relationship, solvent
effects, basics of fluorescence spectroscopy, fluorescence and phosphorescence,
quenc
2 B | ®&aakE (1) TADHR T ML, 7y o OFER &R, RED BRE & EEIRE), HiERS LA
&8, BEEEDOFRABRLUEEBUIC O VWTHEER,

& | Infrared Spectroscopy (1) 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 | &% (2) BEEERE (FALAY, TILYY, TILFxy, BEKE. hLRZL, TLFTE R, ALEY
B, B7 IR TI/B ZhYL = bOEY) OFRARIUEEICOWTELR,
Z | Infrared Spectroscopy (2) This class covers the following: characterization of IR for various functional groups.
4 H | 2947 (1) BENETORE, BEXN7 MO, aoReellE, 2R8I, Rk —7, El-
MSICEITET7 7 AVT—=2avIlDO0TER,
Z | 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 | E2947 (2) EI-MSICBWBT7 704y T—3a vIZDWTESR,
= | Mass spectrometry (2) Mass spectrometry (2)
6 H | REKERHHE (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 B | REKEBSE (2) IHNMR &EFE2 7 FIZDWTER,
Z | Nuclear magnetic resonance | To learn about 1H NMR and chemical shifts.
spectroscopy (2)
8 B | REREBSE (3) 13CNMR & By 7Y FITDOWTERS,
Z | Nuclear magnetic resonance | To learn about 13C NMR and couplings.
spectroscopy (3)
9 H | REKERHHE (D) FEENY 7YV TIZONTER,
Z | Nuclear magnetic resonance | To learn about aromatic couplings.
spectroscopy (4)
10 | A | eEssesE 5) NMR @ JGABIIZ D WL THES,
Z | Nuclear magnetic resonance | To learn about the applications of NMR.
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spectroscopy (5)
11 H | #&8E (D BERARY PLT—2ZRAWTEERTZITS,
Z | Comprehensive exercise (1) To perform structural analysis using various types of spectral data.
12 | A | #&aEE (2) BEEARY PAT—2ERAVTHEERITEZITS,
Z& | Comprehensive exercise (2) To perform structural analysis using various types of spectral data.
13 | A | #&aEE 3) BEEARY PAT—2ERAVTESERITEZITS,
Z | Comprehensive exercise (3) To perform structural analysis using various types of spectral data.
14 | B | R&eEE @) BREANRY PALT—RERAWCEERTEZT,
Z | Comprehensive exercise (4) To perform structural analysis using various types of spectral data.
15 | B | B&EE (5) BREZANY PALT -2 ZBVTEERTEIT,
Z | Comprehensive exercise (5) To perform structural analysis using various types of spectral data.
[EE&f Prorequisites) ]
B | B8, BEEFEI, BELCE I OBEMEE BT IVOZELZRIRET 5,
Z | Credit for Organic Chemistry |, Organic Chemistry Il, Organic Chemistry llI, and Organic Chemistry IV is recommended.

B | BELAOFEERICEIBHEEEILETH S,
= | About 3 hours per week are required for preparation and review outside of the class.

B | #RE
[BEFDIHD Y MIVEITEE 3] (ZHEEEER. LFEA)
SEE
BB ANV R Ty o 1 Bl - 5XowE (IEgED, RREX, RBIE B CREAAN) BLUOEHR [R)7 bLickst
B oEEREE] (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 | BAEEICIEFHARRT, 60 AU EZEEET 2, RBTEDHRIE. BEPOREYOFMEEZIN®KT 22 &hH 5,
= | 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.

B | RT R MCEEBESNHBEMRFR)., BHE7Y > b BED/ — b, BEOFANAE, BFEECX 7Ly MeKRiEE
R~ DFERART],
| 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



