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RA%E1 (Problem 1) #¢X (Continued)

4. RITRTZOONEHD 55 EH b OILAMIR B THH1ETEE (A £72iXB) Titl, IIEREOINEESEE
=L, EHRZ3E L, (Which compound is more acidic? Answer with the letter (A or B) and explain the reason using resonance

structures of the conjugate bases.)
CH, % Z_ (answer):
Hac/“\CH3 PR (reason):
A
(0]
-
B

5. D 1)~16) DRRAIIT HEBOTARY AR, BBEIGUT, SMEFERI»L L7528, =
FrF AR T AEATT T DR EIRT T, (Draw the structural formula of the major organic product in the following
reactions 1)—16). Show the stereochemistry if necessary. When enantiomers are formed, draw only one of them.).

1) 2) 2 Ph
O KMnO, /\)\ 1) BH, & 1) LiAH,
HoO/OH™ 2) H0,/0H™ <o 2)HsO"
“,
H
4) 5) OH 6)
CHy  p0" HBr
PBr, = . —
HO —_— CH, ¢-BuOO-Bu
OH
7 8) 9) 1
1) 04 #>C00CH; B e 9
e . —
@ S AlC|
2) HyO,/HCO,H 3
10) p,+ 11) NH,NHPh 12) on
)\ o ) N Beckmann
S5 NePOa_ > Arid catalvst _ I rearranaement
—
P —

e —— .
| _
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FHRE1 (Problem 1) REREFREIE3 #dH F9 (three sheets for Problem 1)

1. ROFED D BRZERIC G 2 DA 2R T K, SRR 2@ RUAl b N,

(Provose a selective svnthetic route for the vroduct from the starting material. Describe the suitable reagents in each step.)
A B 4
(starting material) (product)
1) s OH . St NH- —
2)

o~ OH o~ OH

(@ —1

T —  TONH,
o

2. LFOSGTFABLO R, ' HNMR DAY hLT—Z OHEE SN DEEYMORE%R T, (Draw the structure of a
compound giving the following molecular formula and spectral data of IR and 'H NMR.)
1) Molecular formuta: CoHoBrO,

IR (em 1) 1721
IHNMR 6 (ppm): 7.89 (2H, d), 7.5 (2H, d), 436 (2H, ), 1.38 GH, 1)

2) Molecular formula: CsH;O
IR (cm™): 1718

'HNMR § (ppm): 2.58 (1H, sep), 2.14 (3H, ), 1.11 (6H, d). ~ sep |T-HE#REEIRT D,  (sep represents septet.)
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FHRE 3 (Problem 3) ROREFMEIL 3 #dV F£9~ (Three sheets for Problem 3)

1. B(bA bru T A SO NI hOfEREEY L 0, BFERL a=0.5160m THD, StO ORGEREENL, 7w
TEFHEORA A HMED NEIERILO T CERRA A3 i & A7t %, (The lattice constant of strontium oxide SrO (cubic
crystal structure) is @ = 0. 516 nm. The crystal structure of SrO consists of cubic close packed anions with the cations occupying all of the
octahedral holes.)

1) ZOFERAEEDARTZE X X, (Answer the name of this crystal structure.)

2)Sr & O DENEESZ L, (Answer the coordination numbers of Srand O.)
Sr: O

3) FrbAE Se—Sr F IR A % X, Fiz, SO BT HIEEEED 5 2 FE A BEEAE X Ko (Answer the shortest
Sr—Sr interatomic distance. In addition, answer the second shortest distance of interatomic St—O distances.)

4) StO FEEL AR L, St O OF/VERIIZNEN 876,160 gmol! &35, (Calculate the density of StO crystal.
Molar masses of Sr and O are 87.6 and 16.0 g mol ™, respectively.)

5) ZOREROMT- DX A THEZ K, (Answer the lattice type of this crystal structure.)

6) CuKo (B 0.154nm) % HIC Z OREROMAR X ERTZHIET 2 & &, RebEMAICEns ERFD T —HEEE 2
X, F, ZOERROT T v 7 0 BEHFER X, (When X-ray powder diffraction pattern of SrO is measured by using Cu Ko radiation
(wavelength 0.154 nm), answer the Miller index of the reflection appearing at the lowest Bragg angle. Calculate the Bragg angle 6 of this
reflection.)

2. WROFEREFHIFE X, (Explain the following terms.)
1) 737 Y OBEFEE  (Pauli exclusion principle)

2) FBIREAE L  (layered double hydroxide)

)X BOLETHIE  (Xeray photoelectron spectroscopy, XPS)

4) BEREHHT  (thermal gravimetric analysis, TG)
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FHRE3 (Problem3) #&x (Continued)

7. pHARRIE HA 13868007 pKa 245D, 5 (HA) L3RR (A) TRALRLEEZTRT, pKadd 40 ThHIEREHA IZ
DT, #2472 pH O 1.0mM OUSEREFEIL, FHRRIA~Y MVIERAT 72, DTORWTEZ L, 7721, 500nm
ZRT DR, HEEFIOT RIS e M lem™) & ZALEH, 6a=1000, 66 =2000 & L, IFEIZIE 1.0 om DR AR
HI AN ERWD D ET D, (ApH indicator, HA, has pKa 4.0 in the color-change interval, and the acid form (HA) and the base
form (A") show different colors. A series of 1.0 mM solutions of the indicator was prepared under the various pH conditions, and their
visible photoabsorption spectra were measured. Answer the following questions. A glass cell of 1.0 cm optical path length was used, and
molar absorption coefficient & (M 'em ™) of the acid form and the base form were g4 = 1000 and ez =2000.)

1) FEREROMAEEETEES Ka 234, 72720 HA OFVEEZ[HAIE 75, (Expressthe acid dissociation constant Ka of the
indicator. The molar concentration of HA is [HA].)

2) pH & pKa OBHFRITOVNTHREBERE o 2 FAV N TERHE, (Express the relationship between pH and pKa with the degree of dissociation
a.)

3) 500nm (23T BIRIROEINIE A % ea, e, a ZFVVTFRE, (Expressthe absorbance A of the solution at 500 nm usingea, €8
and o)

4) pHA40 TD o 23R, 5001nm (20 DI 4 Z3Rd X, (Answer a at pH 4.0, and calculate A at 500 nm.)

5) pH3.0 TO a 23K, 500nm (23317 DIEE 4 23R K, (Answer o at pH 3.0, and calculate 4 at 500 nm.)

11



	応用化学（専門科目Ⅰ）.pdf
	応用化学（専門科目Ⅱ）

