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1. Which of the following species can serve as a nucleophile?
(@H" (b)MeOH (c)BF: (d)PhsP (e) EtsN
(A)abcde (B)bcde (C)ade (D)bde (E)bed

2.  Which of the following species can serve as a Lewis acid?
(a) EtO (b)AIBrs (c) BFs (d)FeCls (e) EtsN
(A)abcde (B)bcd (C)abc (D)bce (E)ace

3. Which of the following nitrogen-containing compound is most basic?
(A) acetamide  (B) pyridine  (C) triethylamine (D) aniline  (E) pyrrole

4, How many of the following compound(s) can be deprotonated by lithium diisopropylamide (LDA)?
(a) 1-hexene (b) 1-hexyne (c) cyclohexanone (d) cyclohexanol (e) cyclohexene
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5. How many of the following compounds are chiral?

.-&Br /\/Br WBI‘ Br,, Br BrY\I

U""Br k)""’Br I\) - :
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K/l"‘"Br

6. How many of the following species are aromatic?

10000

A2 (B)3 ©4 O5 @6

7. Which of the reagents(s) listed can complete the following reaction?

(a) KMnOy, heat  (b) DMSO, (COCl), -60°C, then EtsN
(c) O3, CH2Cla, -78°C, then Me2S  (d) Jones reagent ©/\ ©/\
(e) PCC, CH:Cl2

(A)abede (B)abde (C)ade (D)be (E)ad

8. Which of the reagent(s) listed can NOT generate any alcohol-containing product from the following
reaction? '

(@) KMnOgs, heat  (b) Brz, H2O  (c) aqueous HaSO4 ©/\ anw alcohol
(d) BH:, THF, then H;0/OH"  (¢) MCPBA S

(A) abede (B)bcde (C)ae (D)bed (E)none,all génerate alechol

AxE




A5
#8

DR A Y P JULE X3 L X E-LE 2.4 81
50 A% 50

r g Y £ ) Az% 2 R

9. Inatypical *C NMR spectrum, how many ZC signals can you observe in the following molecule?

Et0,C CO;,Et
U A7 @8 (©9 M1 @12

10. Which of the reagent can complete the following transformation?

o — O
(A)(CeHspP  (B)MnO; (C)HBr (D)NaOEt  (E) Hy0;

11. Which of the following reaction(s) can afford a meso compound as the major product?
(a) Cyclohexene reacts with MCPBA.
(b) Cyclohexene reacts with Bra.
(¢) Cyclohexene reacts with KMnQ4 in a cold basic solution.
(d) Cyclohexene reacts with Hz in the presence of Pd catalyst.
(¢) Cyclohexene reacts with aqueous H2804 solution.
(A)ac (B)abc (C)acd (D)bde (E)abcde

12. In the reaction between sodium cyanide and (R)-2-bromopentane in a certain solvent, which of the
following statement is correct? (PS: [A] = concentration of A)
(A) The reaction is faster at 25°C than at 100°C.
(B) The reaction is independent of [sodium cyanide].
(C) The reaction is faster when {(R)-2-bromopentane] is increased.
(D) The major product also has the R configuration.
(E) The reaction is faster in MeOH solvent than in DMSO solvent.
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13. Provide the reagent C, E, G and major product A, B, D, F to complete the following synthetic
scheme. (3pts each)

AlCI . Zn{H
O oo e () 2 (o
HCI

i<
OO () [—* “’M[——* AICI3 cl
- | F C13H160 D: C-|.DH100 -~

(2) H;0"
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14. Rank the following compounds from the most acidic to the least acidic. (4pts)

(a) (b) (c) (d)
©/OCH3 ©,OH @,COZH ©/CH20H

15. Provide the major product A to F to complete the following synthetic scheme. (3pts each)

(1) OH" '
F: C4H;50 . E: C1oH1803
(2) H', heat NaOEt

O {1) NaOEt {1) NaOEt
+ /U\ e | G CgH1003 - D: CygH47BrO;
OFt OEt (2}H* ‘So—— (2)| reagent B
C4HgBI'2

0O 1) LiAIH PBr;
gl greT
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16. Provide the major product A to G to complete the following synthetic scheme. (3pts each)

HNO Sn, HCI
—B% | a o Hper ‘B C-,HaBrNOZI( ) c: C-,HaBrN (1) NaNOQ;
FeBrs H,S0, (2) NaOH I H2S04, 5°C

H3

{2) CUCN
(CaHgaNH SOCl, H* H,0
G: CyzH4gBrNO "_2_ F: CgHgBrCIO E: CgH,BrO,; § < D: CgHgBrN
equiv. - :

(Hint: The NMR spetrums of coupound A are shown here)
'H NMR (CDCls) 6 (ppm): 7.378 (doublet, 2H), 7,050 (doublet, 2H), 2,311 (singlet, 3H)
3C NMR (CDCls) 8 (ppm): 136.73, 131.22, 130.79, 119.05, 20.88 (five peaks)
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