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[—a
(1) UTOAEAMDBEOESIZONTE XL E0,
Answer about the acid strength of the following compounds.

(@  CH;COOH CH,CICOOH CH,FCOOH

D) & bEMEOEW S FEZBEOR S,

Choose the most acidic molecule.

i) & bEMEDINSFEROR SV,

Choose the least acidic molecule.

(b)
ZCH;, @ " CH,

Ha
) B HEEMEDIRVVFEROR IV,

Choose the most acidic molecule.

i) BHEBEDOFI VD TFEROR IV,

Choose the least acidic molecule.

CO,H CH,OH

¢ 5 ¢

D) mBERIEDIRO G FERUVR SV,

Choose the most acidic molecule.

i) HbEMEDIH VG FEROVR VY,

Choose the least acidic molecule.



(2) UTOLEMDEREDESIZONTE LRI,
Answer about the base strength of the following compounds.

Y0 8 @

N O
H

D) HBOBEMEDOTRNGF BRIV,

Choose the most basic molecule.

i) F HEFEMEDOTH S FEROR I,
Choose the least basic molecule.

(b)  PhyNH PhsN PhNH,

1) HBIEEMEDOTRNGFZBOR IV,

Choose the most basic molecule.

i) & bEEEMEDII VD FERORE VN,

Choose the least basic molecule.



[—b
NB U DEINTONT, BUFOBWZE X 22 S0,
Answer the following questions for the reactions of benzene.

(1) = Fe{BBRISIZOWTEZ IR &Y,
Answer about the nitration reaction.

A 1 - HSO4_ O\\ /H - HQO
*  HO-§-OH - N-O B M
1 o/+ +\H
Chemical Formula Nitronium i
HNO; itronium ion
+ NOQ

-H
© + B I—— Cc — @ 2)

() {LEW A, (LEH B DILFEEEREHIE 2 S0,

Draw the chemical structural formulas of compound A and compound B.

(b) FEHA C DILHEERZHIE 22 SV,

Draw the chemical structural formula of intermediate C.

(© (1) DOEIGHEEZR LRIV,

Indicate the reaction mechanism of equation (1).

(@ X (2) ORUSHEEEZRLZRSV,

Indicate the reaction mechanism of equation (2).



(2) BEFISIZTOWTEZ RSV,
Answer about the bromination reaction.

B, + FeBry =—= A = g + BryFe~ (1
Br
© + A - © +  HBr + FeBrs (2)
—Br,Fe” +BrFe
B -~ C

(2) BUSOEITIZIE, /A ABE FeBrs 1 & 5 BRBOTEMH LBV ETHS, I (1) O
BEKR A DIEFHRER TR E 2 30,
The activation of bromine by Lewis acid FeBr; is necessary for the progress of the reaction.
Draw the chemical structural formula of complex A in equation (1).

(b) 3 (2) DOILEHEB, CEHIZ2 XV,

Draw the resonance structure of B and C in equation (2).

© K (2) ODRIGHHELRLZRIV,

Indicate the reaction mechanism of equation (2).
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I—a
(1) ¥7u/FT b T ATONT, BLTFORIWZEZ 280V,
Answer the following questions for cyclononatetraene.

H H H H H
O ©
(1232527 2)-cyclonona-1,3,5,7-tetraene anion radical cation

(@ T=AY, FVAN, BEOIFFNIDNT, nBFOREEZ RS0,
For each anion, radical, and cation species, answer the number of n-electrons.

b T=Fr, FVv, BIOIFA LD b, HEERICEMEBRVORE N,
T, TOEHEEZRIVY,
Choose the most stable compound among the anion, radical, and cation species. And,
answer the reason.

(2) = VEORRWEZOWT, BITFTOBNCE 2 280,
Answer the following questions for the reactivity of enones.

O

cycloheptatrienone cyclopentadienone

(@ Y7 u~TZ N2 ) NIREETHD, £ DOBHEFEREICE SO CHAL
TREN,
Cyclopheptatrienone is stable. Explain the reason based on aromaticity.

WTRBA L2 &0,
Cyclopentadienone is unstable and cannot to be isolated. Explain the reason based on
aromaticity.



(3) 1,6-A & J[10]7 X L AZ2NT, BLFORIVNIE X 78 S,
Answer the following questions for 1,6-methano[10]annulene.

H
X
=

1,6-Methano[10]annulene

'THNMR 1% 6§ =7.10 ppm &-0.50 ppm D 2 ARKD Y 7 FNVERL A F L7 a brofl
H7 M 6 =-0.50 ppm IZEL DL B,

'H NMR shows two signals at § = 7.10 ppm and —0.50 ppm, and the chemical shift of the
methylene protons is observed at 8 =—0.50 ppm.

DB DA OZEMC, YT 5B XS0y,
Fill the following blanks.

10 BB n BFBIMUBLDICH 5 8 Bk A REERIC, 10 BN LS
H5 2D AF Lok B RHEAEEY Y M5, oFEEE [ C '
mw@f%ﬁm¢5
S% 0, [ C_[EhRoNRloKSEDE ER e =0 B SR, -*‘ﬁ
ROSMADARIZSOERA L 22T A BRI 7 F 200 Th D, ZONT
i3, 10 %A D ELRD, [ E ERTbOLEILNS,

Eight hydrogen atoms on the outside of the 7 electron system in the 10-membered ring
show the chemical shift to a magnetic field, and two methylene hydrogens in the
10-membered ring to a magnetic field.  This fact suggests the existence of
a current.

In other words, the hydrogen inside the current undergoes strong shielding to shift

to the magnetic field side, the hydrogen outside the current undergoes
anti-shielding to shift to the magnetic field side. This molecule is a [I] structure

and considered to exhibit .



[I—b
LT ORAVNZEZR 72 SV,
Answer the following questions.

(1) VA= ARETa—r e lidn, B crran B (UPAC4 @ 33-V 4
FNTZ2TY) 5D, ZORIRL, 122V —McEBmT KIS T, B
a— VR & JIdh B,
Diol A is called “pinacol”, and the reaction of diol A gives pinacolone (IUPAC name:
3,3-dimethyl-butane-2-one) under acidic condition. This reaction is common to 1,2-diols and
called pinacol rearrangement.

O
H CH%3 ’ H,S0,
H3C 3 B
HsC OH ~H,0
A
pinacol pinacolone

(@) ¥F—/v A & IUPAC BlZ L7=23 > Tk L7a &0y,
Give the name of diol A according to the IUPAC rule.

(b) B mm B OLFEEEEE R & I X0,

Draw the chemical structural formula of pinacolone B.

(©) SUHEBEZ R L2 S0,

Indicate the reaction mechanism.



(2) BRERAFE TIZRBW T (LB A OIS, FRAEB & CER LAY D 25 % 5,
In the presence of sulfuric acid, the reaction of compound A gives compound D via
intermediate B and C.

H,S0,

. - H,0
OH CHs
A D

@ {LEW A D3 ODORFREFFL (a,b,¢) DIMBLFEEZIRIN,
Answer the stereochemistry of three chiral carbon centers (a, b, ¢) in compound A.

(b) FEAEB B IO C DbFHEER A& 2 S0y,
Draw the chemical structural formulas of intermediate B and C.

() LB A D DALEY D 252 DU R LI SV,

Indicate the reaction mechanism giving compound D from compound A.





