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WROFM (D~7) IZEFZx 7230,
Answer the following questions (1)—(7).

(1)

(2)

®3)

(4)

(5)

(6)

W LHHNTIE, TV ATy F-u— U —DEFR L NA ADERDND D,
TNENDOEREHRITHII L2 SV,

There are two definitions of acids and bases: the Bronsted—Lowry definition
and the Lewis definition. Briefly explain each definition.

CH3NHz, CHsCONH2, PhNHp 2 #2258 MIEIZ A ~72 S0,
Arrange CH3NH2, CH3;CONHs, and PhNH: in order of decreasing basicity.

R DA ONMEDOFRA 250 L7 Zuy,

Explain the reasoning behind the order in question (2).

N, N'Diisopropylethylamine & triethylamine ® 9 &, REZMED L 0 IRWE D%
BEATREUN,

Between N, N-diisopropylethylamine and triethylamine, indicate which
compound has lower nucleophilicity.

(D DFRE OB 2T L 72 S0,

Explain the reason for your answer in question (4).

TREDA) & (B)DLSUSHE i & 72 S0,

Draw the reaction mechanisms for (A) and (B) below.
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RN TZ R BOMEICEET /D 9 b IEEFLICE Y &2 S D0H DI
vV T T —RBIESND, B T T — B OIS, 102 FH O
T AT XU (Asp102), 57 FHH O AF U FER(HIsBT), 195 FHHOE Y
VERE(Ser195) ) Bk D, TIRICIK, ® Y v 7'a 7 7 —EHMiid 2 KOS(E)
&AL ORI CR) 2, LR ORIN(T-2)~(T-¢) ([ZEFZ e S0,

Among the enzymes associated with protein digestion in living systems, those
with serine at the active center are classified as serine proteases. The catalytic
site of serine protease consists of three amino acid residues: Asp102, His57, and
Ser195. The figure below shows schematic representations of a reaction
catalyzed by a serine protease (left) and its catalytic site (right). Answer the
following questions (7-a)—(7-c).
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Z ORI 2 BFETHESTT D, HFH—EPETIE. Aspl02 & His57 (2o TEME L S
VT2 Ser195 FEIENI~TF N A REZBCEE L R2-NHe 23 Bl L T Ser195 737 /UL
S, T IVEERPREANAERT D, B BT, KDL DT VR
RONAKIC L Y RI-COOH 23ER S5, Aspl02 & Hish7 O&E|IZ B E |
T IUNBER TR & R2-NHe 25T 2 F CORUSEE L Z 72 Z 0,

This reaction proceeds in two steps. Ser195, activated by His57 and Asp102,
performs a nucleophilic attack on the peptide substrate; R>-NH3 is released,
and Ser195 is acylated to form the acyl-enzyme intermediate. In the second
step, hydrolysis of the acyl-enzyme intermediate by a water molecule produces
R'-COOH. Draw the mechanism leading to the formation of the acyl-enzyme
intermediate and R2-NHps, considering the functions of His57 and Asp102.

Aspl02 %7 A/37 XL (Asn)IZiEH U 7o BRI T, fEEMIX SO X 2128 b7
HEEBEZLNDD, OB EZRICHII L2 S0,

How would mutation of Aspl102 to Asn affect the catalytic activity? Briefly,
explain the reason.

193 FHHD 7Y 2 (Gly193)=° Ser195 DEFHT I REML & Vo 7ok EFEA AL
IZEDIEOEBIE, AF T =F A=V EMETND, X TT =F R — 0k
FNZHONT, (T-a) DSR2 I F 2 TR L2 &0,

A positively charged region formed by hydrogen bond donors, such as the
backbone amide groups of Gly193 or Ser195, is called the oxyanion hole. Briefly
explain the role of oxyanion hole in the reaction mechanism described in (7-a).

(#>v) THE END
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II-A
woEM (1), 2), (3-a), (3-b), DITEZ RSV,
Answer the following questions (1), (2), (3-a), (3-b), and (4).

BocNH,
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Br Br BF3-Et,0 Br Br
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(1) {E&# A © TH NMR Ofb#> 7 b (ppm) 1ZELFO#EY TH S,
These are chemical shifts (ppm) of compound A.

1H NMR (CDCls) § 3.92 (s, 3H), 6.96 (d, 1H, J= 7.8 Hz), 7.25 (d, 1H, J= 7.8 Hz),
7.33 (t, 1H, J= 7.8 Hz), 10.42 (s, 1H) *s: singlet, d: doublet, t: triplet

2TOT T hrOFT 7 MEERIE L S0y,
Assign the chemical shifts of all protons.

(2) AEEB 2B AR SN,
Answer the reagent B.

(3-a) ALEWMD OILMUEFE RISKELTEZ RSV,
Answer the stereochemistry of compound D in £/Snotation.

(3b)  ALEWD IHEETH D 2 & 2R T 212Dt FiEd —oR L, £ O
ZERICHA L2 SV,
Indicate one analytical method to confirm that compound D is optically active,
and briefly explain its principle.

4 LA E b F OIS e Suy,

Draw the reaction mechanism from compound E to compound F.
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WO (1), (2), 3), @), (B) ITEX/REW,
Answer the following questions (1), (2), (3), (4), and (5).

Br
J III

X
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He® o o HoC
Bn Bn
Bn:
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: H
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Hac_CHs o
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DMSO 0o

(CH3CH3)3N

oy LG G 5 H OIS A S e S Uy,

Draw the reaction mechanism from compound G to compound H.

2 AREET 2B R 7230,
Answer the reagent 1.

3) 1A K 1% Swern BRLIC X W LEM L IZEH LS5, Swern 2L Cix, DMSO
E(COC)e U L THIEA O 23RS 5, HRIER O OREIERAHi X 72 X0,
Compound K is converted to compound L by a Swern oxidation. In a Swern
oxidation, DMSO reacts with (COCD): to generate intermediate O. Draw the
chemical structure of intermediate O.

Slo)

o + (ool ——
HsC” > CHs

DMSO
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(5)

A # {b % II / Organic Chemistry Il | 3/3

[4 3 _— ; total 3 pages]

M@ DA O % NV =F /LT I AFE T T eyclopentanol & i S 7RIS
ONDAERMOIER L | TORIHIBZRIE 72 S0,

Draw the chemical structure of the product and the reaction mechanism when intermediate
O (from question (3)) reacts with cyclopentanol in the presence of triethylamine.

{bAY) LZHEFEOBU) AEH S/ 25 L SHEREENE U LG M %2 5.2 5, SifE
FHEDS ED X INTHEITT D Z TR L 72 S0y,
When compound L is treated with the base (DBU), stereochemical inversion occurs to give
compound M. Briefly explain how this inversion proceeds.

(#>v) THE END





