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91 afonvesETaTan K,SO, 1t 0.10 luuaa (m) IAnviniu 100.12 °C
IAIUIUNN van’t Hoff factor (i) ¥89815axa18adndns mMuuael K, 989u1 = 0.51 °C/m

nau =24
f8 2  anudulovestiuSansiigamgll 26.0 °C wiriu 25.21 Torr
wAnumanuduleresansazateivsznouienglag (CoHi,0,) 31U 16.0 N3 azangluth

97U 80.0 NTY

anunulavasasazane = 24.71 Torr
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NH2NOZ (aq) H Nzo (g) + Hzo (l)

A LTuS IS uYes NH,NO, (M) é’m%%’mmﬁmﬂﬁﬁ‘%mﬁuﬁu (Ms )
0.200 1.79x 10”
0.100 8.95x 10°
0.0500 4.48 x 10°
pau  NQIRsTISY = kINH,NO,]
A1 k = 8.95x10”s"

£74 o (v} 1 y dl [y} [y a & dl’ Y]
do 4 Ananasuluniiega Nldlunisdsussiundsnuvesdidnaseunisinlueznouvaslalasiau

n3ziu n = 1 TUsedu n = 3 5le Rydberg constant (Ry) = 2.18 X 10"

WAIIUY = 1.94 x 10 J
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$95 A £, luansazanonse dal
MnO, + H + 2 —> Mn° + 2H,0 E°= 123V
MnO; + 6H + 3e —> MnO, + 2H,0 EC= 1.70V
(1) e B dmsue3aiiien MO, + 8H + Se —> Mn’ +4H,0
2) UfjAi3en disproportionation  5MnO, + 4H —> 2MnO, + 3MN> + 2H,0 Andu
Iesiiannzinnsgiuvield
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(1) E = 151V
@ £ uau uaaeifizeuiatuadsild
E = 1.23 - 1.70
- 047V
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Tang M fin1539ni389uuu body centered cubic (bec) waginnumuwtuwinfu 0.905 o/cm’
Sseiiovnenvos M Sy 190 pm aameseluil

(1) SeuavUseansnmnisussyeemnad M lu unit cell (% packing efficiency)

2 Y3umsves unit cell vadlany M Tuniie m’

(3)  wmezmeuvedlany M lumiiy ¢/mol uaglavy M Aesinvilale

(1)  68%
(2) 845x10°m’
(3) 23.0 g¢/mol, M = Na (sodium)

AuSuNaninITInLEeLUY simple cubic T9@un13 Bragg's Law 39M1ANU999888 11958 WIN

A v o = 1 A Yo o & caa A o )~
szuuieganiulundnluniiowns WeldSaddndninueindumiaiu 210 pm wasliyumnnseny
(0) Nszuunanmiiu 30°

210x 10 m

53y denticity geaniilululfvesdunudsne Uil
ethylenediamine, chloride ion, CO, porphyrin, oxalate ion, pyridine, EDTA
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ethylenediamine 2 (bidentate)

chloride ion 1 (monodentate)
co 1 (monodentate)
porphyrin 4 (tetradentate)
oxalate ion 2 (bidentate)
pyridine 1 (monodentate)
EDTA 6 (hexadentate)

a1sUsEnaUlsdou [CrCly(H,0)en)] & geometrical isomer Waz/vse optical isomer 3ol
fius geometrical isomer (fac- waz mer-) visdaslolaiuas 14l optical isomer

ideal gas vlinoEMONLABITIUIU 5 mol 71 300 K 1 atm azdndsunielu (U) uageunad (H)
Wuwilalunie K

wasunelu (U)
wunal (H)

31.18 kJ
18.71 kJ

lunsveaesinanuduvesuiaeandiau Inglduiseilwes Innuguesdusenls 20 Taduns

mnldiunudsenluuisediwesding1d ainanuguasiliviils (Mmusanuruwiuvessen
o 3 | ) 3

WINU 13.6 ¢/cm” WagANURUILUUYDIUINIAY 1.0 ¢/cm)

272 UaaLins

(1) Write the mechanism of tautomerization of acetone to propen-2-ol under the catalysis
of H,0" and OH

(2) Based on the following bond enthalpies data, which compounds in question 1 should be
more stable?

Average Bond Enthalpies (kJ/mol)

C-H 413 C-O 358 O-H 463
C-C 348 C=0 799 0-O 146
Cc=C 614 =0 1072 0=0 495
c=C 839 C-N 293 N-H 391
C=N 615 N-N 163
c=N 891 N=N 416

N=N 941
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Answer

(1)

(2)

Tautomerization under acid catalysis.

H
/Hfo\
.'o @H H‘o('D . H\o
. J\CH -H,0 % -H;0
H; 3 H,C " CH, HyC” SCH,
B
RN
Tautomerization under basic catalysis.
HLOH
0 Ho 0 og
A D /&
HaC” 4 CHy HaC 4 CH, HaC” SCH,
|
Y )
L o
H
o)
HaC” SCH,

Acetone is more stable because its enthalpy is 3973 kJ/mol, which is more than
that of propen-2-ol at 3848 kJ/mol.

98 14 The structure of Esmolol, a hypertension drug, is shown below.

(1)

(2)

(3)

Answer

(1)

OH H
0\)\/N\|/
H,CO

o
Identify the two most acidic hydrogen atoms in the molecule and give a reason

which one is more acidic.

Draw the structure of the product of a reaction between esmolol and NaH
(1 equivalent)

Draw the structure of the product of a reaction between esmolol and HCl

(1 equivalent)

The two most acidic hydrogen atoms are shown in a circle and a rectangular.
The more acidic hydrogen between the two is the hydroxyl group (in circle).
This is because the resulting anion is more stable owing to the higher

electronegativity of oxygen than that of nitrogen.
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(2 The product of esmolol and NaH

Na*O- H
0\)\/”
T+ w
H5CO

O

3) The product of esmolol and HCLl

OH H ¢f

0\)\/!!l+
h
H3CO\'(\/©/

(o)

98 15 Sort the nucleophilic strength for the nucleophilic substitution in polar protic solvent of the
following nucleophiles: CH5CO,, OH, Br, SH, N5, H,0, CN, |

Answer SH >CN >1 >O0H >N; > Br > CH;CO, > H,0
48 16 Sort the ability of the following leaving groups: H,0, -OH, -OCHs, -OCOCHs, -OTs
Answer -OTs > H,0O > -OCOCHj; > -OH > -OCH,

98 17 What would be the results of the reactions below:

O

(0] 0] NaOH

5 N
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C.
@)
0]
(excess)
O NaOH
I —
d. -0
Answer
a.
0]
\/YJ\H
b.
of
C.
0]
T
d.
O O

9@ 18 Draw a structure of the product from the following reactions:

a.
S_S + nBuli —— 2
b.
MgBr
©/ + H;CH,C-C=N
C.
1. NaNH,
H;CH,C-C=C-H ——
2. acetone
3. H*
d.

0
CHaCuli + A T 7
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Answer
a.
S._S
Q
b.
Ph MgBr
C=N
H3;CH,C
C.
(I)H
H3C—CI:—CECCHZCH3
CH,
d.

-

48 19 Complete the preparation of the following primary amine

NHa, Hy, Ni CHzNH; .
Compound A Staudinger Compound B
A, 90 atm reduction

Li(i-BuO)3AIH
@] O
Cl Reagent 1 N3 1. Curtius rearrangement
2. H,0 Compound C
Answer
o) NH,
H ©/CH2N3
Compound A Compound B Compound C

Reagent 1 is sodium azide
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