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1. Assign E or Z configuration to the following alkenes. (10%)

. OH
: R} "
CH3;CH,CH, OH Cl CN CH,Br

(@) HCEC—CZZ—i;OH (b) / CH,NH, © Z : (@ CHs (e) o— \_\\

2. Identify the following reactions as additions, eliminations, substitutions, or rearrangements: (8%)

(@)
CHsCHBr + NaCN CH3CH,CN (+ NaBr)

(b). Acid
Oron 2o O mo
catalyst
@ /\ﬂ/ Heat

(). Light NO,
+ ON-No, 2% O/ +HNO,

3. Give the major product of each of the following reactions: (20%)

1. Hg(OAG),, HoO/THF 1. BH, THF (b)
7 (a
2. NaBH4 ( ) 2. NaOH, H202, H20
CHyCHCH=CH,

CH,CI
I +HOL —> (c) + (d) H v s (o)
3

COOGH, o
CH3CH,CH,CI
C - f - \Q o (@+(h)
OCH; ®
CH3CH20H ]
4. Indicate whether each of the following structures is (R)-2-chlorobutane or (S)-2-chlorobutane.(1 0%)
Cl
|
. /\.C""'l/ * DN cl
* CH;CH, V' "CH; ¢ /N
H - Cl
CH3 . gl e. H3C \7 H
b. HT+7C1 4 A H™ ",
CH,CH, H
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5. Identify the followmg compounds are aromatic or antiaromatic. (10%)

(a) © (d) ©

@ﬁ@%

6. Rank the following substituted phenols in order of increasing acidity, and explain your answer. (10% ; 4/3/3)

(a) om
C F : H;CO N=C
@-CQOH N02—®~COOH CH_.,O—Q-COOH

(©
I 1l
CH;COH CF;COH CH;CH,OH

7. Which reactant in each of the following pairs is more nucleophilic. (10%)

(@)- "NHz or NHz  (b). HyOor CH3CO, ™ (¢). BFsorF-
(d). (CH3)sP or (CH3)sN  (©). "1 or Cl

8. Write the reagents for the following reactions. (22%)

2 i:/ro A O/OH B O/Br e O/CHon

OH
—_— —_— _—

@
0
? I ?

CHgCH,C=CH ————— CH3CH,CCH; CH3CH,C==CH ————>  CHyCH,CH,CHO

4) (%) B
: C=CH 7 C=C—CH,
? [ ]

CHyCH,C=CH ————>  CH3CH,CH,COOH : ©

(6)

C=CCH; 2

[y \ H
C CHg






