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1. fRBECA TS NADH ICEENLEFA I hary R TICHEHET L7 ) Eu—
WY UEEY v BVIZOW TR L2 S0,
Describe how the glycerol phosphate shuttle transports electrons from NADH,
which is produced during glycolysis, to the mitochondria.
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Physical Pharmaceutical Sciences A Subject number

VB2 BIXLL T OfiEdk T OSA Vv S0,

SAEEHR=8.31J-K" mol', 7777 —E#HF=9.65x10*C-mol', EE1V=
1J-C', In(0.1) =-2.30, In(0.5) =-0.693, 1In(0.9) =-0.105, In(2.0) = 0.693,
In(10) = 2.30, In(x) =In(10) % log(x)

Use the following constants and formulas if needed:

Gas constant, R =8.31 J-K-'-mol'; Faraday constant, F = 9.65x10* C-mol'; Eelectric
potential, 1 V = 1 J-C"; Natural logarithms, In(0.1) = —2.30; In(0.5) = —-0.693; In(0.9) =
—0.105; In(2.0) = 0.693; In(10) = 2.30; In(x) = In(10) % log(x)

1. UTORIZEZ IV,
Answer the following questions.

NAD*/NADH 25\ T, 25°C (28 28 FRUIEHERENL (pH = 0 @ & & DFENL)
. 0.1V Th2s,

The standard thermodynamic potential equation for the NAD */NADH redox couple at
25°C (pH =0)is -0.11 V.

(1) ERISOZETHISNZ R LR S0,
Write the reduced half-reaction for the redox couple.

(2) ZOLEDRAVARDORERLRI, EL, HEEZAWTRT Z &,
Present the Nernst equation for this system using activities.

(3) LEICBT 2EWFHIEREEN (PH=7 D& ZDENM) ZiHE LRIV, 7=
2L, HZERS TR TOERITHFEERE L 35,
Calculate the biological standard potential (i.e., at pH 7) assuming all species
except H* are in their standard states.

(4) FEWEEN EEERISFE 7 Az rX— L OfRERTNE R L, BTFAE

YEIRRER K OVEM FEHIEAEIRIED & & OIEMER G X T AT R L X—%3H L
RSV, 722U, B ETRT L,
Derive the relationship between the standard potential and the standard Gibbs
free energy change, and calculate the standard Gibbs free energy changes
under both thermodynamic and biological standard conditions. Include
appropriate units.

(RD~—=T~5i<)
(Continue to the next page)



2. PHEEZICHOWVWT, UTORE (1) ~ (4) IZ&FERRIV,
Answer the following questions (1) — (4) about the * decay.

(1) PHEENEDOLIBREETEIDLTVNER LRI,
Answer which types of nuclides are likely to undergo * decay.

(2) BPHEENEZLIBELETXLX—QHEOFRMFEZNTRLARE N,
Answer the condition of decay energy Q value required for B* decay to occur.

(3) BHEEBIHVERIZED L I ICBLT 0K 272 E 0,
Answer how a nuclide changes as a result of §* decay.

(4) BEEENEDIIICERICHNPRENTWVDENEZRIV,
Answer how * decay is applied in the medical field.

3. WSRO NRITK T 2 B 31T 2 EHEM & MIEEEMIZ DWW TR L2 S,
Explain the direct and indirect actions of radiation on human body.



iR 2]
1.
(1) NAD*(aq) + H*(aq) + 2e~ - NADH (aq)

le ANADH
2F  ayap+ap+

—p° _RT —r°_
(2) E=E —=InQ=E

o RT a o RT
(3) E=E — X jp_vaon_ _ g L Rlypg .
2F AnaptaAy+ 2F

. RT . RT o
=F +ﬁln10xlogaH+=E —ﬁln10XpH=E —(29.58 x 1073 V) x pH

= (=0.11V) — (295 x 1072 V) x 7 = —0.32V
(4) AG = —vFE
B ) IR ERIREE
AG = —2 % (9.65 x 10* Cmol™1) x (=0.11V) = 2.12 x 10* Jmol™?
AW ROREERIRRE
AG = —2 % (9.65 x 10* Cmol™) x (—=0.32V) = 6.18 x 10* Jmol™?

1) [ACeEOZERNARIZEEA, B ANl 7o % Fl

2) Q>2mec?=1.022eV

3) JRFESN 1D L, PETHED 1 BT 5, BEHIIE(L L2V,
4) PET (BE AW ERE) 2k, BASCREBORZWENIEH IS,

—~ o~ o~ o~

3.
EFE/EH  DNA MR OEE Ry & BHEE £ 721314 A1k L, Iy A—
Va5 2 H1EH, & LET BU#R, SERIE TR Z 0 o770,

WEEER RNOKSFICHEHETHZ LI 7V —F P h L EER L, 207U —
Z U HVH DNA CHINEN O EHL /20y I A —V 25 2 DM, 1K LET iR, 18
FREE TR Z 0 o9 <, ERNTIZZ A EE,
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1.

(1) 24 ATEEIE. 3 &% 200~800 nm DI EAFHOEBEWMIE TH 5. Ko =x
NWE—EIZE=hc/2DXTEIND MWIFZT T 7 EHK, cliE) . o,
HEZDEWELDOENNKDOHFNE N RV =% RO, BIAD SN
LV BT R =2 LD | HFEOAEDLERAO ALY
HEWZRLTX—EFF O D.

(2) 53 FDOEAT T —1F, A2 WL U THE — EHIERAE D B Jihikd

—HIEREAN L VX —EE T D, IREIRRMN AR R Ik — IR RE D O
AR —HEREBICRDBRICRD 22X —42 0t & LT T 2B EO0%
HThHD FFEER) . —77 Thtl —HIEIRIBIZ & 5 I HBAEIC L 0 ik
“HEHEREBICRVEDLZ ENDHDH. T ORNE = EIURED S IREFETN 2 87214
(CHEE—HERBICR BRI RS R f T —2 ot L LTHRHT 28RN Y &~
R TH D FEHIER)

2. IRENER
. 3
g: 5 BRI
S, ! E?E 2. {REHER
S 5
1. SRIRIN »
4.31% 3. EHEHER 6. DA
S

(3) W FHOREDEREIL, MO FHOEEL KX ZTT, HITIZEF
UIRE R 2>, 20 X 5 R8N 2 7L — 7iRE) & IEOY, BRER 2 B M-S
2 W 4 e PR IR N & RS, 1] 2 1 V7R = L 1T 1800 ~ 1500 cm! 12 C=0 fifi
FEIRENCH T A F ORI ZRT. o, TAha—nA7x /) —A7ED
b R biEid, 3500~3000 cm™ £ O-H IR ENC L 2 8 < 58RI GlFE
D OH 1), HHWIEMEA < W OKFEREE 2B L7 OH &) ZR7.



(4) "H-NMR (2B W TH O B PIZAAAET D 11X, SMR B 5 2 7§
EHEANT D720, BEICEN ST D538 75 . ZOHiE~0 I X
D7 N EOILEEEEIIRLS 25, TAST AR E OB LGN B
L6, D% %&fim<ﬁ@ LR < P~ E D T2 O IR E BT X
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Answer the following questions concerning carbonyl compounds.

(1) TROKISOFREIEL C &AM D OfbFEER LRI R I,
Draw the chemical structures of the intermediate C and the product D in the
following reaction.

o)
+
Ph)J\CHg,
A

(2) FRROKIEDOFEER G &AM | O E LR E X0,
BB 2 OGRS & & IR L7 S0,
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F7-. REHO

Draw the chemical structures of the intermediate G and the product | in the

following reaction. Also, explain the role of reagent H along with the reaction
mechanism.

CHs
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(3) FROKETH, REK & Cul 2 5 UDRIESE TR LER DD, 20

. 3 SR
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In the following reaction, it is necessary to pre-mix reagent K with Cul. Explain
the role of Cul in this context. Also, draw the chemical structures of the
intermediate L and the product N, clearly indicating their stereochemistry.
Y F 7 LRI K 1T/ SR LA 2-8 RSN 528, H 5o Cul
EROR S EHEIRIEE 325 2 & T, 4IRS EITT 5 L5 1
2%,

(4) 7 REZATVE, OPNSBERME T CIKMREZ T 528, 7 3 Rl

IKRGENTINBDR L E T Do ZDRISHEDIENT OV T L2 SV, £72,
7 R T e AT Ko TEEL SN ZEO L FEERE /i E e 30,

Both amides and esters undergo hydrolysis under acidic conditions, but the
hydrolysis of amides requires heating. Explain the reason for this difference in
reactivity. Also, draw the chemical structure of the protonated form of the amide
that is activated under acidic conditions.

DIFOBEABIZED . 7 I RIE= AT IR TRE FHEIER,
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Answer the following questions concerning C—N bond formation.

(1) TRROEY O LG P & DEINZ Lo TUREY Q 34 T 2 BUS DRt 2
RLAREW,
Propose a reaction mechanism for the formation of compound Q from the
reaction between compound O and compound P.

@\/_FIO\ +base Q( @ ©\
- _— N
CO,Et —baseH _F- N O\
CO,Et

co Et COgEt
Q

(2)L%@ii@%*%ﬂﬂﬁVﬁ%k??y&@ﬁyfuyﬁﬁmi Pd filijh
FRAWDLZ ETHIRESND, ZO%A. LV IRE RS EFRE AT At D
FOSAFIREIC 72 % — 07 T ﬁﬁ%7/$m%iﬁmﬁﬂﬁwfﬁ< iR =
e 7Re k DB ERNDUENDH D, T ORISHEDEZ DUV TH L7
X,

Coupling reactions between aryl halides and amines, such as the one described
above, can also be promoted by palladium catalysis. In such cases, a broader
range of aryl halides can undergo the reaction. However, aryl fluorides are
generally unreactive, and substrates such as aryl iodides must be used instead.
Explain this difference in reactivity.
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Compound V =

2 ODARFRFBRFATHE S LT ARFIRF R L2 ADOBRIEICH 5D T, NMR T
NOE Z#BLlIT % Z &L CIUMbF AR TE D,
The hydrogen atoms attached to the two stereocenters are in a cis relationship, allowing the

stereochemistry to be confirmed by observing NOE in the NMR spectrum.
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