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1. Classify the following compounds as an aromatic compound?

A B ~~ (C D
()'@()M()O()Ozo
O
2. The correct name for 0
' 0O N—< :}——4
’ OH

(A) p-Nitrosobenzoic acid (B) p-Nitrobenzoic acid
(C) p-Nitridobenzoic acid (D)4-Nitroxbenzoic acid

3. Which of the following anions is the strongest base?

A) yoczc® ®HC o (©) H, © (D) Ha
? Hgo/C\c/CH2 Hs,c/c‘oe

H H H,

4, Which of the following is the most stable isomer?

(A) m (B) ’m\K © m (D)

5. Which signal would you expect to be due to the a-proton of the carbonyl in ethyl acetate?
(A) Singlet at § 2.00 ppm  (B) Triplet at 3 1.20 ppm (C) Quartet at 6 4.00 ppm
(D) Triplet at 6 4.00 ppm

6. Which of the following solvent is suitable to prepare samples for 'H-NMR spectroscopy?
(A) Chloroform (B) Acetone (C) Carbon tetrachloride (D) Water

7. Which of the following phenols is the most acidic?
(A) 0-Chlorophenol (B) p-Chlorophenol (C) o-Nitrophenol (D) 4-Methylphenol

8. Which method below will reduce triple bond to double bond?
(A)Pd/C,H, (B)Pt/C,Ha (C)Pt/Al203 (D) Pd/BaSOa, Hz

9. For carbonyl compounds, which type will have the highest absorption frequency in IR spectrum?
(A) aldehyde (B) ketone (C)acid (D) anhydride

10 Which of the following statements is not collect?

(A) In 'H-NMR spectrum, hydrogen atoms having the same chemical shifts do not split each other.

(B) In 13C spectrum, the height of the very narrow peak is not directly related to the number of carbon
atoms undergoing that energy transition ,

(C) A mass spectrum is not a record of energy absorbed by a molecule in going from one energy level to

another
(D) Generally, in UV spectrum, the more extended the conjugation, the longer the wavelength at which
absorption tale place. - CHjs . CHs
Cl——OH HO——CI
11. Aand Bis Cl——OH HO——Cl
(A) enantiorpe?s B) diastereomefs CHs CHs
(C) geometric isomers (D) stereoisomers A B
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12. Which of the following statements about leaving group is correct?
(A) a good leaving group is usually a string base.

(B) the more electronegative the group, the better it is a leaving group.
(C) the leaving ability of halogens follows FF< CI'<Br < I’

(D) none of above

13. In which of the following are the compounds shown listed in order of increasing reactivity to acid-

catalyzed dehydration?
1. OH 2, OH 3,
Y\ \X \/k/OH

(A)1<2<3 (B)1<3<2 (C)2<3<1 (D)3<1<2

14. the species shown right is
A\ an allralAtA
\n

/ il alnciviu
(B) a polyketide
(C) a diterpene
(D) a peptide

15. What is the correct [UPAC name for compound shown right?  H,C CHj
(A) trans-3-methyl-3-pentene \C:C/
(B) (£)-3-methyl-2-pentene H/ \CH2CH3
(©) (£)-3-methyl-2-pentene
(D) (£)-3-ethyl-2-butene
=~ M&A : (55%)

1. Explain the following terms (15%, 3% for each)
a. Germinol coupling

b. McLafferty rearrangement
c. Claisen reaction
d. Diels-Alder reaction

e. Wagner-Meerwein Rearrangement

2. Provide IUPAC names for the following compounds. (15%, 3% for each)

a.)\/\ b'/\%ﬁm/ c./@\ d.W e. /\/\/on
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3. Give the expected major product for the following reactions. (9%, 3% for each)

A
€ @—CHZMgBr "
2) H H,0
CHs Q
®) H30MCH3 R —
CHs

' Q PdL,
(©) Xyt \/U\

(CH3CHy)sN

4. Mevacor is used clinically to lower serum cholesterol levels. How many asymmetric centers does
Mevacor have? (3%)
HO 0]

o o

o

5. Please indicate the isoprene units of the following structures (3%)

6. DETERMINE and EXPLAIN the structure of the compound whose molecular formula is C3HsCls for
which the mass, IR, "H NMR, DQFCOSY and *C/DEPT NMR spectra are given. (10%)

- see the next page
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1. Please describe the differences and similarities between small interfering RNAs
(siRNAs) and micro RNA (miRNA).
2. Please describe the differences and similarities between Synaptic signaling and
Neuroendocrine signaling.

3. Please draw a picture to show homeostatic control of body temperature.

4. Please describe the differences between open circulatory system and close circulatory

system. _

5. Please describe the mechanism of osmoregulation in a marine fish.

6. Please describe the differences between adaptation and acclimation.

7. Please summarize Darwin’s idea of “Descent with modification”.

8. Please describe the different types of interspecific relationships.

REEH (BE25)

1. Extracellular matrix (ECM)

2. Aquaporins

3. Osmotic pressure

4. SNPs (single nucleotide polymorphisms)

5. Post-Translational Modifications

6. Excitatory postsynaptic potential

7. Telomerase

8. Housekeeping gene

9. Ligand-gated ion channel

10. Epitope

11. Bottleneck effect

12. Taxon

13. Molecular clock

14. Camouflage

15. Convergent evolution

16. Intermediate disturbance hypothesis

& B (EEI0D)

1. Since Industrial Revolution, the emission of carbon dioxide (CO,) has significantly
increased and caused serious global issues, including global warming and ocean
acidification. Please explain the above two phenomena and impacts on marine
ecosystems.

2. Please list three marine ecosystems found in Taiwan and describe their environmental
and biological characteristics.
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Distinguish between
(a) precision and accuracy. (5%)
(b) the equivalent point and the end point of a titration. (5%)
(c) the density and the specific gravity of a solution. (5%)
(d) a galvanic cell and an electrolytic cell. (5%)

What will be the pH of a 1.00X10° N NaOH solution at 0°C? (Kw at 0°C is 1.00X 10 (5%)

Suggest a method for the determination of the concentration of H3PO4 and NaH>PO4 in an aqueous
solution. (For H3PO4; pKa1=2.1, pKa»=7.2, pKaz=12.3) (10%)

According to Beer’s law, absorbance is linearly related to the concentration of the absorbing species
and the path length of the radiation in the absorbing medium. Identify factors that cause the Beer’s

law relationship to depart from linearity. (10%)

A compound had a molar absorptivity of 2.00X10°L » cm™ » mol™. What concentration of the
compound would be required to produce a solution having a transmittance of 10.0% in a 5 cm cell?
(5%) , '

Define the following terms for atomic absorption spectroscopy (AAS).
(a) atomization (5%)
(b) hollow-cathode lamp (5%)
(c) drying step (for graphite AAS) (5%)
(d) charring step (for graphite AAS) (5%)

Use activities to calculate the electrode potential of a hydrogen electrode in which the electrolyte is

0.01M HCI and the activity of Hz is 1.00 atm. (5%)
Why is it necessary to bubble hydrogen (H>) through the electrolyte in a hydrogen electrode? (5%)

Why do glass pH electrodes tend to indicate a pH lower than the actual pH in strongly basic solution?
(5%)
In strong acid, the measured pH is higher than the actual pH. Why? (5%)

A solute with a partition coefficient of 4.0 is extracted from 10 mL of phasel into phase 2.
(2) What volume of phase 2 is needed to extract 99% of the solute in one extraction? (5%)
(b) What is the total volume of phase 2 needed to remove 99% of the solute in two equal

extractions instead? (5%)
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(1) % E5Y Antibody &4 - E3H4ZT B F4# £heavy chain, light chain & antigen
binding domain (CDR: complementamty determlrung region) (104-) °

(2) FRAEREBAZT O LSR5 8 F 54 Post-translational modification) » 545
#®eA (104 -

)L ENAEEG TaitBRE Y BoMEREIE (affinity chromatography) ~ #F X%
%;i;ﬁz‘ﬁa (ion exchange chromatography) AR aEi@jE% (gelfiltration chromatography) -
fELFfARE > B@AEM? (254°)

¢)) ﬁ%%%b/]%%(enzyme kinetics) ¥ » Michaelis-Menten curveke 2K, Vi AE AT E
ES] #&EHA - 348 RA Competitive Inhibition (3$FM¥4%]) » Noncompetitive
Inh1b1t10n (3F%i—’%fi#r%l)uﬁ Uncompetitive Inhibition (R#E-EMHrE) (204°) °

(5) #Hy|Ep A psd (ammo acid side chain) HHFEEF > AEFAR B E2ABLL T
18 (154°) -

(6) FEEEG T —&&HMHE (secondary structure) ' F&ERHE (104) -

(7) ##i#Amonoclonal antibodiesZpolyclonal antibodies&F 7R E(104)?
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Reading Comprehension B3 4E /7 B8

Plastics are a contaminant of emerging concern accumulating in marine ecosystems. Plastics tend to
break down into small particles, called microplastics, which also enter the marine environment directly as
fragments from a variety of sources, including cosmetics, clothing, and industrial processes. Given their
ubiquitous nature and small dimensions, the ingestion and impact of microplastics on marine life are a
cause for concern, notably for filter feeders. Oysters were exposed to polystyrene microparticles, which
were shown to interfere with energy uptake and allocation, reproduction, and offspring performance. A
drop in energy allocation played a major role in this reproductive impairment. This study provides
ground-breaking data on microplastic impacts in an invertebrate model, helping to predict ecological

impact in marine ecosystems.
(5] & Sussarellu et al. 2016 PNAS)

AR (30%  HEAY - HFXEE) |
- |1. Based on the above article, please list three marine organisms that likely ingest more microplastics.
2. Please explain the major reason for the reducing profit of reproduction in oysters.

Dopamine is produced by Ulvaria obscura, a bloom-forming green alga that occurs from the mid
intertidal to the shallow subtidal zones of North Pacific and North Atlantic shores. Its concentrations in
the alga are approximately 0.5-1% of the alga's fresh mass. When experimentally desiccated and
rehydrated at ecologically realistic densities, Ulvaria releases dopamine, resulting in seawater dopamine
concentrations that can exceed 500 uM. Thus, dopamine could be responsible for previous reports of
bioactivity by Ulvaria exudates. We tested this hypothesis by measuring the effects of dopamine in
seawater on co-occurring macroalgae and crab larvae and juveniles. We ran assays that examined the
effects of a range of dopamine concentrations on the growth of the green alga Ulva lactuca, on the
germination of zygotes of the brown alga Fucus distichus, and on the survival, time to metamorphosis
and time to first molt of crab (Metacarcinus magister and Cancer oregonensis) larvae and juveniles.
Dopamine began to inhibit Fucus germination at concentrations above 5 uM, Ulva growth at
concentrations above 50 uM, and the survival of Metacarcinus zoeae at concentrations above 168 uM. It
did not affect the survival of Cancer megalopae or juveniles or the time to metamorphosis of megalopae.
Tt had no effect on the time to first molt of Cancer juveniles, except at the highest concentration tested
(738 uM), where it delayed molting by an average of a day and a half. These toxic effects could have
been due to the dopamine or to its oxidation products. We concluded that the large-scale release of
dopamine by U. obscura following stressful environmental conditions could significantly affect co-
occurring species in intertidal pools as well as intertidal and shallow subtidal marine communities where

the alga can form large blooms.
(3] & Van Alstyne et al. 2014 Phycologia)

3. What is the hypothesis of this study?
4. What are the toxic effects of Ulvaria obscura?
5. ‘What is the stressful environmental factor for Ulvaria obscura considered in this article?

For each of the following articles, please (1) translate into Chinese 3##0%¥, and (2) write ONE
summary sentence.

A. : _
“Ifuman activities impact nearly all parts of the ocean. Lost and discarded nets continue to lethally snare

fish, seabirds, and marine mammals as they drift. Ships spill oil and garbage and transport critters to alien
habitats unprepared for their arrival. Mangrove forests are cleared for homes and industry. More than
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half of the U.S. population lives in coastal areas, spilling garbage and sewage into the ocean. Fertilizer
runoff from farms turns vast swaths of the ocean into dead zones, including a New Jersey-size area in the
Gulf of Mexico. The greenhouse gas carbon dioxide is turning ocean waters acidic, and an influx of
freshwater from melting glaciers threatens to alter the weather-driving currents.” (25%)

[Quoted from: National Geography]
B.
“The World Conservation Union is now warning the world of a "global extinction crisis," claiming
nearly 40 percent of all of Earth's species are now at the highest risk of extinction. More than one third of
all fish are threatened; as are just under a third of all reptiles and amphibians and 20 percent of all
mammals.” (20%)

[Quoted from: Rachel Oliver, CNN]

Please translate the following paragraph into English ¥ £33k,
C. A% I M mHTIY > AL 5L A4 BAYRG RS T AFRY > 52 NS
Yt~ E R RIR - HUSOEHR LR G R T RTHRD &4 o W RRAZRL > &8
LRAAA R AR ROEY B GRTER - R EMEE LTS GRS A
ARAMBEETRBE o MAETOR B FQBRISTRY KR A MIE) » WdsT
Hedy B ARAL R A0 T A My RRAF R RAB R AT - EM AW DR b E > ST AR H B8
EIH 0 B R A TS IUEH & SR 5 B o O TOReD M R A B A T oD
B RO o MR R AR AR A A ) P 2 BRI R A S 00 0 R ] g 4
W RARAHEHAGRR  BRFAEEZ - (25%)

(36 & 4742 B BOAF 4R 45 4936 )




