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1. What is the correct name of the following compound?

/_< (A} (Z)-4-bromo-1,3-pentadiene (C} cis-4-bromo-1,3-pentadiene
=7 Mg (B) trans-2-bromo-2,4-pentadiene (D) (E)-2-bromo-2,4-pentadiene

Which of the following reaction can occur?
© HO (1) TsCH
}; T@NacN i& ;
® PCC
tbutyl iodide ,\( HO (1)
{2) Hz

3. Whichofthe followmg indicated hydrogen has the lowest pK,?

w C)r=H ® Q\H (© /?\/H () CN_H

4. Which is the right description of the following reaction products?

3]

1)(BH PR i t )
1-methyleyclopentene M_:_ A g Socturn acetafe cBO,
(2) Hy0, / OH
{A) A is a tertiary alcohoi (C) the bromo and methyl groups are anti in B.
(ByA=D (D)/the molecular weight'of Cis 144 dalton.

5. Which one of the following compounds would hdve-thedargest value of L, (in nm) in its UV-Vis spectrum?
{A) 1,3,5-cycloheptatriene (B) B-carotene. 2(C) o-micthoxyiolueng (D) bicyco[2.2.2]octa-2,5-diene

6. About Grignard féagent, which of the following description|is inapptopriate?
(&) tetrahydrofuran (THF) is a proper solvent for preparation
(B} can react with aldehyde to afford tertiary alcohol after acidic agueous work up.
() can react with dry ice to afford carboxylic acid upon acidic agueous work up.
{DD) can react with niirile to afford ketone after acidic aqueous work up.

7. What would be the product from the reaction of trans-2-butene with chloroform in the presence of potassium
t-butoxide in -BuQH?

c cl H H
@ @ W) © S .
Cl C)f £l E H

8. Which of the following reaction is more likely to happen?

OH oH
ay  NHa 1,50, Nz oy OH B, © © SH +\Br
@ HNO; @ @ no catalyst 1 @ AlBry Q( AIBr3 @
r
NOz
9. What products would be formed from the oxidative cleavage of 1,4-hexadiene with KMnO, in acidic solution?
(A} CH;CHO + HCOOH + OHCCH,CHO (C) CHyCHO + CQ» + OHCCH,CHO
(B) HO,CCH:CO,H + CO: + CH.COQH (D} HO,CCHLCO:H + HCOOH + CH;COOH
10.  Which of the followingreaction is unlikely to happen? '

@) CeHs, O 8 ppr.  CeMs CHy © 0 ' Q
M _ )=< I REOSH B
3
H CHsz H H CsHs'—‘C—CHa = CgH5—0O—C—CHs
(B} 0 () 0
ii LiAlH, It LiAjH,
CH3—Q=C ~CHy————» CH30H + CaHgOH CHy —~N—C —CHy——= CH3NH; + CpH50H
H

11, Which of the following amino acid contains a2 mercaptan group?
{A)Valine (B) Aspartic acid (C) Tyrosine {D) Cystenine
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In the reaction below, which of the following description about the reagent(s) T and 11, is less appropriate?
@O Reaueml Q—O S|<|—
Reagent i
(A) I = r-butyldimethylsilyl chloride/EtsN (C) 11 = HF/pyridine
(B) 11 = tetrabutylammonium flucride (TBAF) (D) 11 = K,COy/H0
Which of the species would be aromatic according to Hiickel’s rule?
(A} cyclopentadieny] cation (B) cyclohepiatrieny] cation {C} cyclopentadienyl radical (D) cyclopropenyl anion

Which of the following nomenclature is incorrect?

0, OH
) ®) © ¢ ©) o
EOH glycerol OO 2-naphthoic acid @ anisole CHaCN  acetonitrile
CH

Which of the following compound has the highest boiling point?
{(A)benzene (B) ethanol (C) acetone (D) N.N-dimethylformamide

About naturally occurring o-amino acids, which of the following description is more appropriate?

(A) proline contains an aromatic side-chain (C) can not be synthesized artificially

(B) most of them can easily dissolve in methylene chloride (D) L configuration is the naturally occurring form

Which one of the following compounds indergoes brafitination of its aromatic ring at the fastest rate?

(¥}
- ‘ Ry y
™ &j: 8 Q/j ©) @E;NH (0J CE“O
- ; 0 e 4

Which of the following reactions give ketone asithe final product? (R and R’ are simple alkyl groups)

) OCH,4 (3 ©oam (V) (13 BuLi )
LirN oH ALY . 0
@ OEMs g (2190 T8 §7 P S .S @R RyCuLi + R'—{
{2) H;0" {(2) HaO RTR R TH (3yH;0" ci

(AYL LI (B |, 1L IV (CY 1L, 1L, V(D) LI, T, W

How would you carry out the conversion of p-CH;0CH4CHO into p-CH;0CH,CHDOH ?

(A) 1. LiAlHy/ether, 2. D0 (B) 1. LiAlD4/ether, 2. H20  (C) D;0", NaOH (D) 1. (i-Pr)2NLi, 2. D;0"
Which of the following reaction is pnlikely to happen?

o} 0 ©
Buli Q — CGZEt NaOEt COzEt
4 Ho—_— al 0=<- + O=<_ R
C @ O
(B) © O (1) NaOEt m 9 (1) N—H o 1%
j/\r ———— Y C/\f C
Et0 OEtL  (2)CH4Br @)

{3)H30" / heat N

0]
{3} H:0

MEmE CF B BEHSRARERAHL)
Please describe how to prepare an orgaic solid sample for taking an infrared spectrum.(5%)
Treatment of p-CH;0C:H4OCH; with D-0O in the presence of CF;COOD tesulted in the formation of

p-CH:0CH,OCH;-d;. Please draw the structure of product(s) with deuterium labeled. Explain how the
exchange process takes place. (8%) '

Treaiment of rrans-2-bromocyclohexanol with NaOH vields 1,2-epoxycyclohexane, but the cis-isomer

provides cyclohexanone under the similar reaction conditions. Rationalize this difference. (7%)
How would you carry out the following conversion? More than one step is necessary. (7%)

H
HoC=CHy —= MO —_— /\/4
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Fi. The structure of D-Galactose is shown below. Assign the R or S configuration of each asymmetric carbon
center. The conversion of the primary hydroxyl group of D-Galactose into an aldehyde affords chiral
product(s) or not? Why? (8%)

CHO
H——OH
HO——H
HO——H
H——OH
CHLOH

7. Determine the structure of the unknown compound based on the following spectroscopic data. (5%)
IR: 3080, 2960, 1641, 1428, 1267, 1211, 994, 921 cm’™.

Isotope Abundance

- =
m/z relative intensity
134 (M} 100.0 %

136 (M+2) 101.4 %




