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I. Please choose a correct answer for each of the following questions, (60%

1. Which of the following species are isoslectronic? I Be2+ I Ne I 52 FY Mg+ ¥ N*
AILIV.VIB)ILOIVICLILVIDYILIV,. V
2. Which of 1he following belong in the group of constitutional isomers for C3Hg0;7
1 CH3CO;CHz I CHy=CHCH»OH 01 CH;=CHCO:H IV HOCH>CHz0H
V CH3OCH,OH (A) ILAT(B) IL IV, V({O) L 1L, V (D) 1
3. In which of the following moleciles does carbon have both sigma and pi bonds? 1 CHy
I CyHp 0L HACO IV CHiNH ¥V COn (A IE V(B L IV (O 1L 100, V (DY 1, IR
4. Which of the following matches are comzct? [ ren‘ Il iso IO sec IV neo

CHiCHy3— CH—  CHy— CH— EH;— CHy
| | K ﬁ |
CHjy CHj; CHj;

(AyMland A, IFand B(BYM and B, Iand D (C) Fand C, IvandD{D]llanr.i AV and C
5. How many isomers (constimtional and peomeltric) are there {or dimethyleyclopemane?
(AY3(B}53CY7 (DY
6. Which of the following are more stable 1zomers™?
L. cis or trang | A-dibromocyclohexane T cis or frang | 3-dibromocyclohexane
(AdToisand U cix (B I cis and II trans (C) 1 trany and T cix (DD I #rans and 11 trans

7. How many dichloninated products would result from the following reaction?

) Av
3-methylpentane + chlorine - (A4 (B) B {C}10(D} 12

& Whit is the pH of a 10% 1onized solution of vitamin C (pK;) = 4.17)?
(AY3 1T (ByS17(Cr4.17 (D) 2.17
9. Arrange the following compounds in the order of increasing acid strength (weakest first).
I phenal (K3 = 1.12 x 1{-10) II pyruvic acid {pK, = 2.49) IIT aspinin (K, = 3.3 x 1{rH)
IV carbonic acid (pky = 6.38})
(AL IL, IV, 11 (B 1, IV, I, 10 (CC) IL, IV, IO, 1 (D IV, L0, 1, HI

143. Which of the following alkenes are E-forms?
o o EI

Ad o= hg 0

1| v
(A) L T (B) I, T (C)IO, IV (D} IL, IV
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11. How many istprene units are there in vilamin A7 (A)2(B)3({CY4(D)R
CHZ0H

12, Which of the following reagents will add o an alkene in a Myrkownikov orientation?
L H; IIHRBy/peroxides HIHCL 1V Hg{OAc)y/H1,0
{AYLIL OT (B I, IV (OO T IV (D 11, I, TV
13. Which of the tollowing react with alkenes by a free radical mechamsm? 1T HBrdperoxide
M BH3 1] Hp(OAc)z 1¥ NBS/heat (AL IT(BYI, IV (C) I, 1v (D) 1T, 11k
14. Which of the fallowing are examples of sy addition (o alkeqag?
I hydrogenation U hydration LI hydrobromination FY hydrohoration
(AL IRy, iV (C) IO, OT (D , IV
15 What 15 the otder of increasing acidity for the following comnpounds {weakest first)?
1 HC=< CH IINH, IICH,0OH 1V K, O
(AYTV, I I, T¢BY I, IV, I, T4 1, IO, O, IV (D) I, I, TIL, TV
16. What is the order of increasing stabiliny of the following cabions (least stable first)7

1 11 @ 1] @ v @
%Ha HyC= G— CH CHyCH3s=—- CHg (CHy)G— CHy

(AYL LW, I (BY IV, IL UL 1Y IL L IOL TV () 1L I, 300, T
17. Which of the following substituents will activate 2 diene in 4 Diels-Alder reaction?
—CHy ——CHO —C==N —C{CHdz ~—0CH; —NO3
I n 111 1¥ Y ¥i
(AYILTL R LIV, ¥V (C)IL UL ¥I{D) T, IV
18. Which Eﬂmﬂhmauun af digne and dienophile will form the following Diels- Alder product?
CHy
(A} 2-methyl-1.3.butadiene and 1-chloropropene {B) 2-chloro- 1, 3-butadiene and cis-2-butcne
(C3 1.3-peatsdicne and cis-2-cllarapropene (D) 2.3-0imethy)-1 3 pysadiene snd viny) chlprhide
19. The specific rotation of levorotatory Lartaric acid is +15.9 degrees. A mixture of
dextrotatory and levorolatory tartanic acid has a specific rotation of +7.45 degrees.
What 15 the optical purity of the mixture? (A) 75% (B) 50% (C) 33.33% (D) 25%
20. Which peik 14 (he mass spectra could distinguish between 1-huanol and 2-butanol?
(Ay74{Bi28(C)M-18(D)M+2
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21, What s the relationship between these two structures?

NH 5 H

H——— CH, HaC—4——NH,

H——NH, HoN——— CHs
CHj H

(A} identical struciures (B) enantiomers (C) diastereomers (D) constitutional iSomers
22. A chiral compound, CsHg, on catalytic hydrogenation yields an achiral compoand,
CsHio What is the original chiral compound? (A} 1-methyleyciobutene (B} 3-
methylcyelabutzne (C) 1,2-dimethyleyclopropene (1) Cyclopentene
23, Which of the following siatements apply to an Sp2 reaction?
. The reaction is first order in alkyl halide and first order in the nucleophile.
II. The onder of reactivity is methyl > 17 > 2" > 3",
III. The reaction is first order in alkyl halide and zero order in the nucleaphile.
IV. Rearrangements are ¢otmmon.
(AYLIRYOLIVIO LTV DV IL IV
24. Compound A gives two signals in the 13C NMR spectrum and a single signal in the 1H-
NMER spectrum. Which of the following is most Likely ¢compound A?
(A} dimethyl ether {B) diethyl ether {C) neopentane (D) methyl acetate
25. What is the wavelength {(um) of an infrared absorption band at a wavenumber of 560 cm-17
(A) 0.2 (B) 2.0 (C) 20 (D) 25
26. How can phenol be distinguished from cyclohexanol?
(A) solubility in water (B) solubility in hydrochlonc acid {C) solubility in sodium
bicarbonate (D} solubility in sodium hydroxide
27. Which of the following reactions does not create a C-H bond?
{A) Cannizzaro (B Wolff-Kishner (C) Grinard (D) Wingg

28. Which of the staternents aboul the following sugar are tne?
HOH ;C

HO 9

HO
OH O CHA0H

OH
I Itis areducing sugar 11 It will undergo mntarotation
IH. The linkage is 1.1 IV. Itis composed of 2 units of D-glucose
(A) L O(B) IT, TIL {C) IT1, IV (D} 1. 1¥
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29 What is the order of incru:asmg basicity for the followittg amines (waake.st furst)?
NH, NH , Il NHg

c g O C

(AYIV,ILOL I (B) IL, 1, I11, TV {C} LIL O, IV (D) IL, I, IV, ITI

30. What 1s the structure of the pentapeptide that gave Lys-Leu-Phe on reaction with cyanogen
bromide, and gave the fragments Mct-Lys, Leu-Phe and Arg on reaction with trypsin?
[A) Arg-Mel-Phe-Len-Lys (B3 Lys-Leu-Phe-Arg-Met (C) Arg-Mel-Lys-Leu-Phe (D)
Met-Arg-Lys-Leo-Phe

I. Propose a structure for each based on its spectroscopic data, {16 %)
1.
LCHz
| CH,MgBr
HyC— C—C=N ~- 1
H H,0*
M5 Mt = Ha
IR: 1715 cin-!

'H NMR: 1.05 ppm (6H, doublet, J = 7 Hz); 2.12 ppm (1H, sepiet, I'=7Ha)
$3C NMR: 18.2,27.3,41.6,211.2 ppm

2. Cqf+BrQ:
IH NME: 2.11 ppm (3R, singlet); 3.52 ppm (21, wuiplet, J = 6 Hz),
4.4 ppm {2H, taplet, ] = § Hz)

3. CyH1yBr:
'H NMR: 2.15 ppm {2H, quintet, J =7 Hz): 2.75 ppm (2H, taplet, J = 7 Hz),
3 38 ppm (2H, triplel, J =7 Hz); 7.22 ppm {5H singler)

4. An opucally active compound CsHygt) with an TR abserption at 1730 cm™?,
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ITI. Predict the major product for each of the following reactions.

l.
atH COOH Jone's reagent
A
LiAlIH,
Hﬂl”‘" < HE_D+ r E
H H
2 0 CH,NH,
- C
=) -
{CeHE)P — CHCH 3
- D
HOCH,CH.OH
L | 9}
H+
3.
HNO, Br,
—_— F - G
H,80, FeBrs
4.

0 0
Haﬂﬂ—u— Ec_u_ OCH ;5 + (2E4Z)-hexadiene —w |

5,
NaNH,/NH,
CHCH;CHCHZC = CH - ]
CH4Br
H, CH,1
1 - ] - o K
Lindlar ZniCue)




