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1. Explain the following terms:  (20%)

a) HOMO and LUMO, b) Phase-transfer catalyst, c) Wittig reaction, d) Meso compound, e)
Resolution of a racemic modification

2. Predict the products of the following reactions: (16%)

2)

b)

I
+ H,C=CHCCH, ——

¢) 1,3-Butadiene + Methyl (Z)-2-butenoate

AN
d) 2-Bromo-2-methylpropane + CH;CH,OH —_—

3. Rank the acidity order of the following compounds. (4%)

Phenol, CH;COOH, ROH, CH,CICOOH, p-Nitrobenzoic acid, RNH,, HC=CH

4. Finish the following reactions: (20%)

OCgH 2
KoCO4, K 2 NHo-NHz.H,0
(A) * 2 CgHyBr —————m C,H00C COOC,Hs ~ (B)
cyciohexancnhe
CgH130
Q
2 C|~C~@CH3 NBS, BPO
2 POCI ' P(OEt
- {(C) 3 (D) — (B __POEY;
benzene
OCsH1s e .
9 7\ NN o pl NBS: N-bromosuccinimide
! oy - :
(EtO)zPHzC—C>*‘\O }\\‘_P;?_@ CH2PORY2 | BPO: Benzoyl peroxide
CgH130
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5. a) Describe the influences of solvent on Sx2 reaction. (5%)

b) Explain the following reactivity trends: (5%)
CH;CH,Br + X~ — CH;CH,X + Br~
Reactivity in gas phase: F~>Cl">Br >1"
Reactivity in methanol solution: F~<Cl™<Br~ <1~

6. Finish the following reactions and write down the chemical structure of the main products.

(20%)

a) (CH;);CCH(OH)CH; + HCl ———

b) CH;CH(OH)CH; Conc. HBr

»

¢) CHyCH;C(CHa),CH, Sfeat

CH,O ™
d) (CH3)3CCH2-BI‘___...___y A
C,HsOH .
" B + C

H,0,, OH™

e) 3 CH;CH(CH3)CH=CH, + (BH;) » D ’

HBr

A

7 How to characterize a newly prepared organic compound (determine its chemical structure)?

(10%)

+ B(OH);




