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(1) AT EMmOBRORSITONTERREN,
Answer about the acid strength of the following compounds.

€y CH,FCO,H CHF,CO,H CF3CO,H

D) ROEBREDRNSFERUR SN,

Choose the most acidic molecule.

i) B HERMEOINGFEREU2EN,

Choose the least acidic molecule.

(b)

O OF @E

1) BERMEDRNO DT ZBEURSVY,

Choose the most acidic molecule.

i) FHEEDTR VS FEBORIV,

Choose the least acidic molecule.
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1) OBREDENSFEZBEUVRSVY,

Choose the most acidic molecule.

i) & ERMEDFI VI FEROR SN,
Choose the least acidic molecule.
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(2) TROEMEAFEETHE RSV, .
Draw the chemical structural formula of the following compounds.

(a) 2-bromonaphthalene (b) (S,2)-5-chloro-2-hexene

(3) FEOILAMOEEREREREEY , | RERETHE 281,

Draw stable conformational isomers of the following compounds in a chair conformation.

(a) (b)

OH H

b
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(1) TAa—MIBET DL TOMWIZE 2 SV,
Answer the following questions for alcohols.

CH CHa
NaBH, 8 Chiral Metal Catalyst
A —_— OH OH + A M
Oxidative
Kinetic Resolution
B Cc
c + SOCl, _— D + S0, @)
—HCI
AN
»
N
c + SOChL —_— E — F + 80, 3
—HCI — Pyridine

Chemical Formula
Cy3H14CINOLS

(@) L& A DILFEERZHE R SV,

Draw the chemical structural formula of compound A.

(b) 73—V B % JUPAC BIIZ L7228 Thnd L72 SV,
Give the name of alcohol B according to the TUPAC rule.

(€) FERUMIER T Va—L C ik, BMEAERERADEEREI TR LN D,
Ta— C DIAFEFEER RSV,
The optically pure alcohol C is obtained in the oxidative kinetic resolution.
Answer the stereochemistry of alcohol C.

(@ Ta—nuC BT FNORINHED D 252 %, L& D DLFEE
AEHEREV,

The reaction of alcohol C and thionyl chloride gives compound D. Draw the chemical
structural formula of compound D.

@ A (2) DRIGHEIEZRLRSV,

Indicate the reaction mechanism of equation (2).



(O BV PUFETTTI AL C AT A= VORIGEITD &, FHEE (k%
X CisHuCINO:S) Z#H L TILEWMF 2 5% 5, FHIIKE 2 HBE T2
YAN

In the presence of pyridine, the reaction of alcohol C and thionyl chloride gives
compound F through the formation of intermediate E (chemical formula: Ci3Hi4CINO:S).
Draw the chemical structural formula of intermediate E.

(9 ILEWF DILFHEERZHE RSV,
Draw the chemical structural formula of compound F.

() X (3) ORICHEBEZTRLRSVY,

Indicate the reaction mechanism of equation (3).

(2) UTOANAIEDER 2 EFEERTHE 280,

Draw the chemical structural formula of the products in the following name reactions.

@ VA w74 eRn
Wittig reaction

9 PhgP=CHCOOC,Hs

(b) EUR « XX ARis

Simmons-Smith reaction

Zn-Cu
+ CHyly
(CH3CH,),0
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(1) DTFoRWZE 22280,
Answer the following questions.

(@7 =V VOBERTFOEFREMEIIAFNVT I AT TEBNEN, Z0OEBE
7= roEEEAH#E A LI,

The basicity of the nitrogen atom of aniline is much lower than that of methyl amine. Draw

the resonance structure of aniline and explain this reason.

NH,
CH3NH,
Aniline Methyl amine
(PKp 9.4) (PKy 3.4)

)T =) —NT F A BEERRE S LTabivTvW5, pHO b pH 8 FREE
DOERVEATE R CIIER TH A0, pH8 b pH 1 2 BEDEEMRE S Tl
YU EEET D, pH8 D pH1 2 BEDHEMER T TOMELHE 23U,
Phenolphthalein is known as an acid-base indicator. It is colorless in an acid solution of pH
0 to pH 8, but it shows a deep pink color when it is in a basic solution of pH 8 to pH 12.
Draw the structure in a basic solution of pH 8 to pH 12.

HO

OH

(L ‘
@]

Phenolphthalein
in acidic solution (pH O to pH 8) in basic solution (pH 8 to pH 12)




(2) LITOaFIL, HeeEmE L LTSN TVD, ROFHL, TNENDGFD
HERE i%U?itéb‘o
The following molecules have been developed as the functional materials. Choose the
function of each molecule from the following options.

BT R, FELRT, TV RV w— A#BEREE, (3R,
TEfE, EREMRS, ARRIE

heat resistant organic material, organic EL device, dendrimer, organic superconductor, ionic
liquid, asymmetric catalyst, ferroelectric liquid crystal, organic ferromagnetic material

(b) ©
Pove i
N/+ Oz \—=/ pF,
O~
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(3) XUXTATe RET=V b A IUBERT DRINTOVNTERIRE,
Answer the questions for the reaction of benzaldehyde and aniline.

Step 1 .
i ?
H + /@ —— R-] — A
H2N H2
hemiaminal
Step 2
:
H* OH, —H,0 —H*
N
H
iminium ion imine

@A (NITI =) B (fI=TLA2Y) | C (£3IV) DILFEEE
HEEa &,

Draw the chemical structural formula of A (hemiaminal), B (iminium ion), and C (imine).

(b) 1 TRTEMEEZRWS &, FONRENES 2D, TOEBEZHRALRSV,
When the acid catalyst is used in the first step, the reaction rate decreases. Explain the
reason.

© A I VEBRETELEDITIE, £ LEDIWMEEZ RS,
To get the imine in high yield, answer what to do.
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UTFIOR LRI DOV TE X R EN,
Answer the questions for the reaction below.

(1)

(2)

(3)

(4)

(5)

o [A]
H3C [N 2 —
HG Ol HeC CHaCHOH

HBEMBE DN a5 AL A DAFREFL (a,b,c,d) PFET D, THEN
DARERBEFR LD GFEEZ RSV,
The starting material halide has four chiral carbon centers (a, b, ¢, d). Answer the
stereochemistry of each chiral carbon center.

HEWEOLFEENE D LIZA, B, C, DIZHINT HREFHIVEEFEHE
EEREVY,

Write the atom or atomic group A, B, C, D according to the chemical structural formula of
the starting material. ”

B EOETT 20, Five bRBESUGBEITT 20 BUSOTEE (Snl. Sn2,
El. B2) ¢ ZDORISHHETTH2ERZEZ 2SIV,

Does the reaction proceed through the substitution or elimination? Answer the type of
reaction (Sn1, Sn2, E1, E2) and the reason why the reaction proceeds.

AR E DALFEERZHE R SV,
Draw the chemical structural formula of compound E.

LM E 25 2 5 UGB E R L7230,

Indicate the reaction mechanism giving compound E.





