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(1) RD53TF(A-D) %, MR DSV RIS 52 VT~ S0,
Sort the following molecules (A—D) in order of decreasing acidity using inequality symbols.

~_~_OH WOH \/\fOH WOH
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(2) D43 (A~C) %, Sn1 FUNZIBIT B RISHED VMBI A5 2 O TR 7 S,

Sort the following molecules (A—C) in order of decreasing reactivity for the Sx1 reaction using

inequality symbols.
CHs
CH,CH,CH,Br H3C+Br HaC—C=C—CH,Br
H H
CHs
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I—b

RDOFOEZIBNT, FAEFONMFER L E 723, (2), (3) BED (4) 13z
RERMEZBRE LR SV, 78 IERDAERT 2551 XMW T ORZMEREHiZ 2 S0,

Draw the chemical structural formula of the main product in the following reaction. For (2), (3),
and (4), consider stereoselectivity. If the reaction produces a racemate, draw both isomers.
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ROFNIEZI2 SV,
Answer the following questions.
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(1) TUPAC i L3> TILE Y B ik L7 S,

Give the name of compound B according to the [UPAC nomenclature.

(2) fLEHDIF, fLEMC DT m bAbd, %< [33]-> 7~ br E—iafiizfH LT
TBoin, LEY C I BILEM D ORISHE AR 2 S0,
Compound D is obtained through the protonation of compound C, followed by a
[3,3]-sigmatropic rearrangement. Draw the reaction mechanism from compound C to
compound D.

(3) I G OMIAEDE & LTl b D& @~dDOT DD 1 DBEORI,
Select the most appropriate reagents G from (a)~(d).

(a) HCOOCH;3, H20, KOH (b) KOH, CHCI3, H,O
() CO2, H2SO4 (d) H2SO4, CHCI3

(4) LB H > BALEM T DRUCHEZHEZ 72 S0,

Draw the reaction mechanism from compound H to compound L



(5) fLEWM I X, TR ENS TV ARIZEMME L TLEM K 2525, ZOERIZE
W, RFRFED _HRE IO D TRERTE 220y, LEW I 0 BILEW
K DU Z & 72 S0,
Compound J is isomerized from the trans form to the cis form to yield compound K. During
this process, the carbon-carbon double bond cannot rotate around the bond axis. Draw the
reaction mechanism from compound J to compound K.

(6) (LEM I DBALEY K ~DFIETIE, FISEROEIHPBERN T 5, T b=
N U VHRDWRIL AN BTN T, B L D RIEERANCBIR S5 0l 1k
EMI LALEMK D ELLINEZRS W, TOMBAZHH LSV,

In the reaction from compound J to compound K, the color of the reaction solution changes
drastically. In the absorption spectrum in acetonitrile, which compound, J or K, exhibits an
absorption band at a longer wavelength? Explain the reason for your answer.
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ROFNIEZI2 SV,
Answer the following questions.
HsC ?
Q o)
A i \)J\CHg %/_b
H20 HsC o
B
c

(1) fee¥ A D53+ XiE CHs0, TH %,
EEM A LD HEERNEOFREE A/ Z 72 S0y,
The molecular formula of compound A is CsHgO».
Draw the chemical structural formulas of compound A and its tautomer.

(2) TUPAC i L3> TILE Y B ik L7 S,

Give the name of compound B according to the [UPAC nomenclature.

(3) ALA® C ® HNMR D27+ (ppm) (£, LATFO#EY THD,
The chemical shifts (ppm) of compound C are as follows.

"HNMR (CDCls): 8 = 2.89-2.73 (m, 4H), 2.47 (t, 2H), 2.12 (s, 3H), 1.91 (¢, 2H), 1.12 (s, 3H)

H70 b DI EL T FERFELREL,
Assign the chemical shifts of each proton.
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ROFNIEZI2 SV,
Answer the following questions.

(1)

(2)

(3)

(4)

o) N o)
H3C H D HsC p-TsOH
0 F
H4C 1) DMF 5 N H benzene
(o8 E

DMF: N,N-dimethylformamide p-Ts: para-toluenesulfonyl

KIRT X VWD DALEWMA E B ATRE W,
Answer the compound name of natural amino acid D.

L&Y E ORSET DO IRBLE 2 T EHURE LR S0,

Determine the absolute configuration of the carbon centers in compound E, respectively.

KIKT X /D T, fLEW C OB E ~DRUSOMBETH 5,
LG C D HALEW E ORIEHEEE R X 7e XUy,

Amino acid D is the catalyst for the reaction from compound C to compound E.
Draw the reaction mechanism from compound C to compound E.

LEW F DALFAEEE I E 22 S,

Draw the chemical structural formula of compound F.

(5) {LEW E ITHiB s =) T A~—Th 5, (LEMF L/ r) T A~—I2725

(6)

INE D BUCHEREZ R L CE L7 S0,
Compound E is enantiomerically pure. Explain whether compound F is also enantiomerically
pure by indicating the reaction mechanism from compound E to compound F.

TREOALEYOBENEE % p-TsOH L 0 _EIF57-012, @mil/sE#ik G %
CHs, CFs, CN, OCHs, NO2, N(CH3), CeHs DHFNHETERIZIVY,
Select all the appropriate substituents G from CHs, CF3, CN, OCH3, NO», N(CH3), and CsH3s

that will increase the acidity of the compound below compared to p-TsOH.
SO3H





