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1. Multiple Choices (3 poilits each guestion) WA 4 BAEER PARF, 3358 B4 FHEEZ.
1. Which of the following diene(s) can not be used to undergo Diels-Alder réaction? S

A cH, (B) (HgC};C (D)
@t - PO PO
H,C C(CH3)3

2. 'Which of the following reactions can be used to prepare compound A7

0 . Q@ acy H,Cr0,
, C5H5&C5H5 A WCeHs* caca (B) (G, CHOR —
(1) 04 : . (1) ether
C) (CeH:)HC=CH, ——— = Ce¢H,COH + 2 CgHqLi
(C) (CsHs), 2 o Zn HOMe (D) CgHsCOo, )

3. Which of the following compound(s) would undergo racemization in the presence of base?

A) HOC  Q B mc 9 (©) H @ ® a9
H3CnC—C~-CH,C¢Hs CHscﬂz"'(C——CCsHs CH;CHy c CCGHS - HyCv,C—CCeHs
' FJ ‘CH;CH,CH, H3C F

4. Whic.h is/are the correct answer(s)?

) Meo Q O

® O S = e o

©) w0 Q O ' OH
Save

(D) MeO

5. Which of the following reactions give the correct product?
1o COO0H CONH,
@ Bohrone, ® B N
3) g0 HO . .

(C) 0 O NaOBt (D) 1) @NH + KOH
)K/\/u\_i—"' " w0 "N

— %]

T

2 NHZNHz
1. Simple Choice (3 points each question) BB B EN T BEE, B3 Fﬁ OB S 442K o
6. 'Which method can be used to differentiate 1-octyne and 2-octyne?
(A) add two moles of HX (B) add KMnQ, (C) take infrared spectra (D) add H,0
7. Compound B contains halogen atoms. The parent ion peaks m/z (relative intensity) of its mass spectrum appear
at What Mg (51.0), Mé +2 (100 0), and Mg +4 (49.0) kind of ha]ogen(s) and how many of it (them) are in
compound B?
(AyoneBr (B)twoCl (C)twoBr (D) one Cland one Br
8. Which is the best method for making the following conversion?

OH

CH3CH20H20H i ]
CH,CHCH,

(A) HiPOy  heat_dilute HySO,  (B) PyH, dilutoT,80, (C)_PCC (D) HiPO, ,heat @'COsIf
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9. Which structures are aromatic?
: e 0
SIS Re NG
oI by, T - M Q" v

Apm @ ILIv (€) LI @O LIV
10. Which is a product of the intramolecuiar cyclization of tagatose shown below to form a furanose?

CH,0H
a]
:g : HOCH, o, H H HOCH,q, H ' o)
H—T-0OH H H CHzOH HO CH,OH OHHO CHLOH @H oH
CH,0H 2 2
Tagatose OH Of 1 HO OH 1T

AL GBI ©OIn OIV
f1. The product C, that would result from the following series of reactions. What is C?

) N O_,c[ AlCl, N—Bromo-Si‘lccinimide Alcghohc KQH c
peroxide heat

. Whlch compounds are named correctly?

HO

OH © CHs
H Hac—HC C OH c=0
' H 2- hydroxypropanmc acid (I11}
0
2-methylbenzaldehyde ({l) HiC— E gz Il benzophenone (V) cinnamaldehyde (VI

o-hydroxybenzaldehyde (1
veroxy yde () 13butaned|one(IV)

(&) LILIL @) IVVVE (©) ILIVV; (D) ILIV,VI
/3. Which is the structure for trans-1-ethyl-3-isopropyleyclohexane

A) H B) © ®) .
H H

/4. 'Which reactions will proceed with inversion of configuration?

|. R-2-bromohexane _OCH,CH, IIl. S-2-iodobutane NaSCHz
CH,CH,0H acetone
NI, R-3-bromo-3-methylhexane _OH [V. R-2-bromohexane CH,0H |
CH;CH,0H acetone

() LI B O,IVv (© LI O LIV
15. Lithium aluminum hydride is a good reducing agent. However, it can NOT reduce
(A) ester to alcohol; (B) ketone to secondary alcohol; (C) epoxide to alcohol (D) alkene to alkane
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1. A compound has the molecular formula of C_H, O. It decolorizes bromine in carbon tetrachloride. The IR
spectrum of the compound has a broad peak at 3500 cm™ and a sharp peak at 3300 cm™. The 'H NMR spectrum
consists of:

triplet, 8 1.0; singlet, 82.4 (1H); singlet, 8 1.4; smglet 83.4 (1H); quartet, § 1.6

A likely structure for the compound is which of these?

CH3 CHa
CHy=CCH=CHCH20H CH3CHzCC=CH CHy=CCHCH=CH;z HOCHCH,CHC=CH
! S I | ]
(A) CHa ® o1 (C) oH ) CHa

17. Which of the following cyclic compounds can NOT be resolved into the optically pure enantiomer?

Cl
(M%q: O$)f _m (mJ:I
-CH,
18.In thf; following sequence of reactions,
OTs
HC H  LBD QH CHLS0,Cl ) :
= S noon 03 o CHsCHD-C—CH; —SF 4"+ CH,CHD~C~CH,
H CH “7F%70 0 H H g
. 1. CH,0, NaB(CN)H; ' Nt then NHoNK,
Butene isomers - CH,CHD- C CH3
2. HzOz; 3. A Q

Which of butene isomers contain(s) NO deuterium?
{A) cis-2-butene  (B) trans-2-butene  (C) cis-2-butene and frans-2-butene (D) 1-butene
19. Which of the following statement concerning amine is FALSE?
(A) Pyridine is more basic than pyrrole. (B) Both pyridine and pyrrole are aromatic compounds.
(C) In gas phase, triethylamine is more basic than diethylamine. (D) The inversion barrier for
N-chlorodiethylamine is higher than N-chloroaziridine.
26, What is the major product of the following reaction sequence?

CH,CH; Br (A) CH,CH, (B) CH,CH; (C) HC (D) CHCH;
O N_o 0
Mg SN Ht 2

HI. a) Label each pair as enanﬁomers, diastereomers, or same molecule (6 points).

e : OCH, QCH;
CH3 &/C,,,N . H;CO CN
CH3 - H CHs
OCH3 H

b) Label each molecule as chiral or acthaI and label each stereacenter with its R or S configuration

(6 poits). om gH, 2% on
H3C\/'\‘/'\/CH3 . m
CH, HyC 0

ARG




WH 50 . B EMAROSEEEH-LI LA RRE

PERE T YL IO | g 5
| ~ % 4 Rxp 4 %
7 i
IV. Identify the number of chemically non-equivalent of hydrogens and carbons for the following compounds
respectively (8 points).
a 0 b) o
A -CHy :\/_7
H N
CH s
3 CH; CH;

V. Give the [UPAC systematic names for (a) to (c) and draw the chemical structures for (d) to (f) (2 points each;
total 12 points)

Q (b) - (©
O,CHZ-C-NHZ %

(d) The Haworth projection formula for the pyranose fonn of |3 D-glucose
(&) Succinic acid; (f) 2-Bromo-4-nitroaniline

VI. Provide a reasonable mechanism for the following transformation (show electron flow by arréw pushing in
writing mechanism) (8 points).

Y CN’ pyrldme HyC
qH + 2 CN
HyC ’IS(O <C H3
H3C CH3

RS






