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RIB 9 %E/Subject Categories

IR /Faculty /TE®R%E : /School of Science and | S&EERIz#/Availability | /& :/Available
Technology

2152 /Field /B RIFE : /Academic Field of | &£/ Year /3 X : /3rd Year
Materials and Life Science

sBf2% /Program /BT FBL - BIEHEFIRE : /Specialized | % H/Semester /%5 H8 : /Second term
Subjects for Undergraduate Program of
Chemistry and Materials Technology

4348/Category [/ iE B EFR/Day & Period | /:

# B1E#/Course Information

B &S

/Timetable Number

REES 11560018

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z BB 1l : Chemistry of Organic Materials I

/Course Title

BEYHKEL /\LE EZ/#H B : YAMADA Shigeyuki/SAKURAI Tsuneaki

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E

B Internship

8 IGP

Based Learning

ICT Usage in Learning

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF YT
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | A#EETIE. BELZORTRLEELRBRETH D WK VBB L U2 0OFEK
INSIITEL DEBYE~FTETEL D, WILRVBBLOZOFERER W ASZHREBETRICOVWTHRERT S, M T
S, 2SO BERREEIC

RAEHPT 2

DWTHBHRT 5,

TIVICDOWTOEREZERT 5, F7-.

i

acids, proteins,

and lipids.

This subject deals with the basic principles to understand the structure and reactivity of the carboxylic acid and its derivatives
as well as the amine s, all of which are important derivatives in organic chemistry. Versatile structural transformations

using the carboxylic acid and its derivatives will be described. In addition, this course also outlines carbohydrates, amino

i

FEDEEBIZE Learning Objectives

B | hvkrBe zoFEhond, WE, RSEEERT S,

HNRZLD a RETORIGHAERL, B4 DEERIG
HIVRVBRET I OB - BEMZEREL, BEZLrZNLICEZ D
RO EBLBEZERL, TNO>OZRITEE, ME, RIGICOWTHRETE S,
TI/BORTFROBRMER Y X BOMEERRL, HBTE S,
fEEOBEEBEL BB LRATE S,

BFORIDTHATE 2,

Bz 988
o=

BATE %,

Bt

mechanisms of condensation reactions of carbonyl compounds.

Learn nomenclature, property, and reactivity of carboxylic acids and their derivatives.

Understand the reactivity of carbonyl compounds at the a-position and indicate curved electron arrows to describe the

Recognize the acidity and basicity of carboxylic acids and amines and evaluate this property accompanied by the changes of

1
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their chemical structures.

Learn important key terms related to carbohydrates and explain their three-dimensional structure, properties, and reactions.

Understand and explain the synthesis of amino acids and peptides together with the structure of proteins.

Understand and be able to explain the types and structures of lipids.

i

BE2DERE O FHEE# / Fulfillment of Course Goals (JABEE ES&ERIB D &)

B | IO | ik

REEHEIER Course Plan

No. IEH Topics AZ Content
1 H | H#AEYR, ALVEVBREZD | RBREOEEFECHEICOLWTOHA XY R,
FERIZOWT ARV BEZOFEROBE, @waE YENEEICOVT,

% | Guidance, Carboxylic Acid and | Guidance on the schedule and form of this lecture.

Its Derivatives Structure, nomenclature, physical properties of carboxylic acid and the derivatives.
2 B | AVRVEBEEZOFER: KIZ | TAFLETIRICDOWT,
TYLVEBBRRE (1) KEZT7 VBEBRIG, BEECYMORIS, BEXDORIG, HLVRVBORIGIZDWT,

% | Carboxylic Acid and Its | Esters and amides.

Derivatives: Nucleophilic Acyl- | Nucleophilic acyl-substitution reaction, reaction using carboxylic acid chlorides,
Substitution Reaction (1) carboxylic anhydrides, and carboxylic acids.
3 H | ALRYBEFOHEER KK | TRTLORIG, TIFORE, ZhULIZOWNT,
TUNVBEBRG (2)
% | Carboxylic Acid and Its | Chemical reactions using esters, amides, and nitriles.
Derivatives: Nucleophilic Acyl
Substitution Reaction (2)
4 B | ADARZMMLEYD a kFT | T/ -, T/7—b, FE/HEALKRZIMEPOT/ F7— IOV,
oEERG (1) a RETDI7EIMRE, aRKRTORE, aRKHFTONATMLRGIZDWNT,
Z | Substitution Reaction  of | Enols, enolates, enolates derived from unsymmetric carbonyl compounds.
Carbonyl Compounds at the | Racemization, chemical reactions, and halogenations of carbonyl compounds at the
a -Position (1) a -position.
5 B | hARZMMELEYD a KEFT | T/ 77— bOEENTLFIRIEIZOVT,
DBEHRRIG (2) TOVBIXTILER, 7Tt MHBRIXTILARICOWVT,
% | Substitution Reaction  of | Substitution Reaction of Carbonyl Compounds at the a -Position (2)
Carbonyl Compounds at the
a -Position (2)
6 H | prRzugakis (1) TR =R, RETLRF—LRIG, $Shz7LF—ILRIG, SFARTILE—
ILRISIZDWT,
774 VRIBICSONWT,
Z | Carbonyl Condensation | Aldol or cross-aldol reactions.
Reaction (1) Contolled aldol reactions.
Intramolecular aldol reactions.
Claisen reactions.
7 B | ARz e Rs (2) REVZ7AEVRIGE ZDEERIGICOWT,
FTA—OR VRIS, IYATLERS, BEYYYBIZONT,
Z | Carbonyl Condensation | Cross-Claisen reaction and the related chemical reactions.
Reaction (2) Diekmann reaction, Michael reaction, and Robinson reaction.
8 H | #FERR (WL RVBEZOF | AVRVYBEZOFEE, HLRZIMEYD a KETOBBRKRIS, HIILKRZIVEE
BK, a RETOBRRL, 1 | ERIGICDOVWTHRERICHRBRREZT S,
ViR ZIURE RIG)

Z | Intermediate Examination on | Intermediate examination: Carboxylic acids and the derivatives (esters, amides, and
Carboxylic Acid and The | nitriles) and various transformations at the a-position (aldol reaction, etc.) or
Derivatives, and  Various | condensation reactions.

Transfromation Reactions
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7y (1)

BELiEE, @whE PEOUHEICOVT,
TIVOER, TIVORIGIZDWT,

BEELTOT Iy, TIveolteYoEiEEMEIZ o>\ T,

Amines (1)

Structure and bonds, nomenclatures, physical properties.
Synthesis and chemical transformations of amines

Utility of amines as a base.

Relative basicity of amine toward other organic compounds.

10

7y (2)

KEFELTDOT I IZD20WT,

R7 < UEBRBEICDOWT,

TIVEBBERORE, TU—LAYTV/ZULEOBBRRT,
BoHy 7Y I RIGIZOWT,

Fischer g3 (28 D —),

Amines (2)

Amines as a nucleophile.

Hoffmann elimination.

Reaction of amines with organic nitrites.

Substitution reaction and coupling reaction of aryldiazonium salt.
Fischer projection describing in a part of chapter 28

11

B (1)

HiE-D-7ILK—XFE - D-4y F—REAIZONT,
HREOYENEEICOWT,
BR#EEE 7)Y FIi2ong,

i

Carbohydrates (1)

Monosaccharides, D-aldoses, and D-ketoses.
Physical properties of carbohydrates.
Cyclic structures of monosaccharides, and glycosides.

12

R (2)

BIEOOHEORS - HILRZILEDORSIZDOWNT,
K- ZHEICONT,

i

Carbohydrates (2)

Reactions of OH groups and carbonyl groups in the monosaccharides.
Disaccharides and polysaccharides.

13

TI/BERVIE (1)

TI/BROABRK - DBt - TH YT ABERNAERICOVT,
RTFRIIOWVT,

i

Amino acids and Proteins (1)

Synthesis, separation, and enantioselective synthesis of amino acids.
Peptides.

14

TI/BEg0E (2)

IRV DRBRICEDNKEHET I /BROREICDONT,
RT7FROERK, BEIRTFRFERITOVT,
R NRVEDEEEEERZ VRV EIZDOVNT,

i

Amino acids and Proteins (2)

Determination of N-terminal amino acids by Edman degradation.
Peptide synthesis and automatic peptide synthesis.
Protein structures and important proteins.

15

FUT7oLZYen—iL, U VEBIZOWT,
EREr2zIy, TAaY/A4F, FARVIZOWT,

i

Lipids

Triacylglycerol and phospholipids.
Fat-soluble vitamins, eicosanoids, and terpenes.

JB1&5:14 Prerequisite(s)

TYU—ILIT Y L

B | BELZL IBLPNORREERLTWE I L,
& | Students should finish the organic chemistry courses lectured previously as three basic courses (Organic chemistry |, Il, and
).

RERHEAFLE (FE -

BEE)

Required study time, Preparation and review

H

WHICL 2FBRICBIT2FENREZEREBRT S &,

T, HWEATHULIZERCHEEIX Moodle ICIBHT 20T, FEOFE - EBBIEATI L,
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BEHOEEICHWT, FRLETZAHLETCIRARENFEL2EY 2,
PR ERHAROTCODEBNLETH B,

B

Reviewing the subjects discussed in each face-to-face lecture.

The hondouts and tasks for the lecture will be uploaded in the Moodle. The students should check them at least weekly for
their own preparation and reviewing processes.

Each lesson requires about 3 hours of study, including preparation and review.

Learning for passing mid-term and regular exams is required.

HRE 5EZE Textbooks/Reference Books

B | ##8lE: X I xEBAE#RLSE $£3 LT Janice Gorzynski Smith &, LA - KEZ—HELR. KEZ—B- SHME-Z2
ARFRIEBIR, LFERIA

BEE] RN a T RAREATE LT KPC.Volhardt N.E.Schore HEHER-BFHREA -MNiEHZ— ER., k&
FE—BR-/NRIBRE-IME R - FEFERA R EFERA

SBEE? Yy —L UEEEE E£-T Calyden:Greeves-Warren*Wothers 2 BHKRIE- B LK - SLISERE- 1€ LA

b

Textbook: Organic Chemistry Fifth Edition Janice Gorzynski Smith
Reference Book 1: Organic Chemistry, K. P. C. Vollhardt, N. E. Schore
Reference Book 2: Organic Chemistry, Warren

BB D 7R R VAL Grading Policy

B | P LOZHKRICRIAROME L, RERICRT LA FREOERIGCTEHEY 5, LR— MIFEIEREL, HEBRO
EREH 80-90%, L R—bOEREH 10-20% & LML, ZDEFAN 60 RULEE/EET B,
R o NCHIRERIE, EANICONETERET 5,

& | Evaluation will be made according to the results of the exams imposed at the middle and end of the semester and the results
of the reports imposed during class.
The report will be conducted several times.
The result in exams will be evaluated as ca. 80-90% and the report results will be evaluated as ca. 10-20%, and a total score
of 60 points or more will be passed.
The mid-term and final exams are basically planned to be conducted face-to-face.

B = ZFEIEZE Point to consider

H

ES




