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1. Give the major product for cach of the following reactions (245E)
{a) CHy M b 1) Dy d CHaCla
_— o O — {b) e~ COgEL .
H H i 3]5’
() 1) Bra _ () @ 1) CH3CHZCOC!, AICI,
2)NaMNH; , 4 2) Zn {Hg), HCI
(&) i g 1) PPhy / toluene
'DH —I'jl--h |: J EH:"':E_CHEEF :I E b
Copea rearr. 2) NaCOH
3) CH3CH.CHLCHO
(@) CHyCHzCHLCH.Br M._ (hy MHz 1) MaND,, HCI
2 ﬁc_'\. ©/ 2} CuCH

2. Suggest a short, efficient reaction sequences suituble for prepaning p-nitroben zoic acid from wluene and
any olher reagents. (4%}

3. The rate of reaction of cis-1-bromo-d-t-butyleyclohexane with methylthiolate ion (CH38 jis faster than for
the trans isomer. Suggest a reasan for this difference. (%)

4. What will happen when an alcohol is treated with u strong base, KH? Whart will huppen when an alcohal is
treated with a strong acid, HB(? {49%)

3. Give the molecular formula and determine the number of tertiary carbon atom in the followin B conmpound.

H
HCI:Fﬁ (4%)
6. Describe the effect of solvent polarity for the following reaction, (4%}
Hy fHa
HaC-C-Br + HzO0 —  HsC-C-OH  + HBr
I:Hg CHE

7. In the benzoin condensation reaction in CHyOH is promoting by the addition of sodium cyanide, mstead
of bydroxide or methoxide won. Explain, (b )

||
CH4OH @
2 @j " CH- @ CH

8. Dhraw the structure for the stereaisomer of CHy-CH=CH-CH{OH)-CH, having £ conliguration abwoul the
double bond and e R configuration al the stereocenter, B

9. Amange the following quantities in the order of decreasing. {4%)
{a) Molecular polarity: (1) CHaCly  {2) CHOH (31 CCly
{b} berling point: (1) CHaCH2CHaNHy (20 N(CHL)y  (3) HOCOMNCH )

T Inacidic aqueows solution, 2-methyl-1-propanal slowly converted into 2-methyl-2-propanol {t-butyl

alcohol). Explain, (44

(35 & 464076 B 3 a1 %)
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L1, One of the following esters is not sustable for the Claisen condensation reaction. Which one? wrue
structural formulas for the Claisen condensation products of the other. (B )
CHyCHpCOaCHS F’H'[I:HEDECHJ
CHCH;

12, A certain alkylbenzene, C) 114, was known not 1o be oxidize by KMnOy. Deaw the structural Tormula for

this compound. (498

13 Aniline (CgHsNH;) is prepared by catalytic hydrogenation of nitrobenzene. Devise a chemicul procedure
to separated aniline from any unreacted nitrobenzene. (4%

14 A student wanted 1o make methylenecyclobutane and he tried the following reaction. However, he only get
a small amount of methylenecyclobutane. Propose a structure for the mujor product and cive mechanism to

account for its formation, (4%

HaS 0y
<>—':HEC'H O“—— + other product

i

|5 There are three dioxane isomers: 1,2-dioxane, | 3-dioxune, 1.4-dioxane. One of these quickly hydrolyzed

in dilute acid, Show which tsomer fulfill this property and give a mechanism for the acid hydrolysis. (4%
> °
16. A compound is either an aldehyde, a ketone, an carboxylic acid, or a nitrile, Identify 1o which class the

compound belongs based on its IR spectrum, (45

17. A'HNMR peak measured with a 200 MHz NMR spectrometer. Cive the chemical shift, multipheity, and
coupling constant for this peak, (40

fay =¥

18, A compound containing only C, H, and O, gave 80.0% C and 6.7% H an elemental analysis. From the
mass spectrim: mez {relative imtensity) 120029, 105 (100, T8 (0D, 77 (B8 51400, 50 (21 43 (1), deduce

the structure for this compound, (49%)

19 From the 'H NMER spectrum for o compound, CgHy M- 6 2.2 (6H, 50, 3.5 (21, br sy, 6.3 (2H, 8], 6.4 (111,
5), deduce the structure for this compound. i 4}

20. The specific rowation of (§)-2-1odobutane 15 +15.90% Determine the percentage composition of o mixlure

of (A)- and (5)-2-iodobutane with a specific rotation of -7,95, (8%
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