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FEETIE. BEAFORTRILEEABHRATHI2NLRVBELUOZOFER, 7IVIOWTOERZRRT S, /.
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i

This course provides an introduction to carboxylic acids and their derivatives, as well as amines, which are among the most
important functional groups in organic chemistry.

Because these compounds can be transformed into a wide variety of organic substances, the course also covers diverse
structural transformations using carboxylic acids and their derivatives.

In addition, an overview of carbohydrates, amino acids, proteins, and lipids is presented.

%}

DEEBZ Learning Objectives

HNRVBE ZOFEEOmE, HE, RIGEZERET S,

ALKRZLD a RETORGEZERL, BLOBERIGEBETFOXRINTHRAETE 2,
HNRVBET I OBM - EEUAERL, BEEUIENLIC5X 2FEXHATE S,
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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
mechanisms of condensation reactions of carbonyl compounds.
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Recognize the acidity and basicity of carboxylic acids and amines and evaluate this property accompanied by the changes of

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.

il

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )

PBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics AZA Content
1 B | A4%YR, AVhvBREZD | RBZROEEFEPTEICOVWTDOHA LV R,
FEKIOWT ANRVBREZOFEHROBE, @waE YENHEICOVT,
= | 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 | AVARYBREZDFERER KK | TRTLETIFIIDONT,
Ty BRG (1) RET v VBBRIS, BECYORIS, BEXYORIE, HLRVBORISIZSOWNT,
Z | 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 B | ALRYBEZOFEEK KK | TRATLORS, 73IFORE, ZhRULIZOWT,
TYLBBRIG (2)
Z | Carboxylic Acid and Its | Chemical reactions using esters, amides, and nitriles.
Derivatives: Nucleophilic Acyl
Substitution Reaction (2)
4 H | hWVRZWLEHD a kEFT | T/ =), T/7—F, FEAHALRZMEEYDOT/ 77— MOV,
nEBRG (1) a RETDZ7EIMRE, aRKRTORE, aRKEZRTONATMERIGIZDWT,
% | 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 H | WVRZWMEEYD a RET | T/ 77— FOBEENTILFILERISICOWT,
oB#KIG (2) SAVBIRTILER, TEMEBIXTILERICIDOWT,
ZE | Substitution  Reaction  of | Substitution Reaction of Carbonyl Compounds at the a -Position (2)
Carbonyl Compounds at the
a -Position (2)
6 B | hivRz e Rs (1) T R—=LRIE, KETLE—ILKG, §lshzT7LE—LRE HFRTILE—
ILRISIZDWT,
I 7A€V RISIZONT,
Z | Carbonyl Condensation | Aldol or cross-aldol reactions.
Reaction (1) Contolled aldol reactions.
Intramolecular aldol reactions.
Claisen reactions.
7 B | hvRzEaRIs (2) REVIAE VR EZDODBEERIGIZOWVWT,
FaA—0< VRIS, AT, AEYYYEBRIZOWVWT,
%= | Carbonyl Condensation | Cross-Claisen reaction and the related chemical reactions.
Reaction (2) Diekmann reaction, Michael reaction, and Robinson reaction.
8 B | PEARR (WL RVBEZOF | AVRVBEZOFEER, HLRZMEND a RETOBERIE, HILKRZIVEE
BN, a RKRTOBBRRIS, | BRISICOVWTHRERNICHRERRZT .
VR Z IR RIS)
| 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.
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Transfromation Reactions

7Iiv (1)

N

YOER, TIVORBIZOWT,

BLER, @diE PENEEICOWT,
BERLELTOT Iy, TIVEMoEYOENNEREEICOVT,

b

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

RKEHFELTDT I IZDNT,

K7 < VERBEICDOWT,

TIVEBHBORE, TU—LIYTYVZULEOBERRG,
EOhy 7YV IRIGIZDOWNT,

Fischer #830(28 & D —EB),

TYV=NITV =LA

b

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

s (1)

BiE - D-7IL K= - D-7 =IOV,
HREOYEBNEEIZIOWT,
BREEE U aY FIZONT,

i

Carbohydrates (1)

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

12

A (2)

BHIEDO OH EORIS - ALRZLEDORISICDOWT,
ZHE - ZREICOVT,

Carbohydrates (2)

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

13

TI/BERYoE (1)

TI/BOEK - DB T FARRERICOWVWT,
_RTFRIZTDONT,

Amino acids and Proteins (1)

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

14

TI/BERIE (2)

IRV DRBRICEDNKEHET I/ BROREIZDONT,
RTFFOER, BEIRTF RERICOVT,
R NRVEDEEEEERZ VRV EIZDOVWT,

bidd

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

FUTZIALZYtO—L, U VEEBIZOWT,
fEAMEx Iy, TAaY/AF, FTILRVIZDOWT,

bidd

Lipids

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

B1& 54 Prerequisite(s)

B | B84F ) 1 BLCN ORREERL WD L,

i

%z | A basic understanding of Organic Chemistry |, Il, and Il is required.

REREALE (FE - BESH)

Required study time, Preparation and review

B | §EICLZ2HBRICHITIZENREEREZTSZ L,
BT,

EREATHWEZERNPREIL Moodle ICBET 20T, KEBOFE - BJBIERT AL,
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BEHOEEICHWT, FRLETZAHLETCIRARENFEL2EY 2,
PR ERHAROTCODEBNLETH B,

Review the content covered in each face-to-face lecture.

B

Materials and assignments used in class will be posted on Moodle; make use of them for preparation and review.
Approximately three hours of study (including preparation and review) are required for each class.
Prepare for the midterm and final examinations.

HR}E SEZE Textbooks/Reference Books

H | #flE 23 EBRBELE $ 38R L-T Janice Gorzynski Smith &, LA - KEEZ—MRER, KEZ—BB - SHME-Z
ARFERIRBIR, LFRA

BEEZ1 RANL LY a7 RARBEAF L£-F KPCVolhardt N.E.Schore HBEF -BKREA -FiER— BER KE
FE—E8-/NHEIRFIGE- B S - FEfEA R LERA

BEE2 U —L vE#LFE L£-TF Calyden-Greeves-Warren-Wothers & PFRE A B LK -LelF 18 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

BEREMm D =R O EXE Grading Policy

B | PHSLUCFHARICRIRROME L, REDH L VIIRERICRT LA - FREOKERICISCTGHAT 2, LAR— 3H[E
Eiel, HBROBREEH80~90%, LKR—OREREH10~20%E LCEHEL, ZDAEFTRA 60 AU EEAKET 2,
iAo CICHIRERIE, EARNICHETEET 5,

Z | Evaluation is based on the results of the midterm and final examinations, as well as reports assigned during or after class.
Several reports will be assigned. Approximately 80-90% of the grade is based on examination results and 10-20% on reports.
A total score of 60 points or higher is required to pass.
The midterm and final examinations will be conducted in person.

BB EEIEZ Point to consider

H

ES




