Chemistry 2521
Fall Semester 2001; Midterm 2 Exam

November 7, Wednesday, 1:00 to 1:50 pm

This exam has 5 problems (100 pts) on 6 pages. Make sure your copy is complete and correct.

Printed Name (Last, First)

Y our grades will be available Friday, November 9, morning before class.

Good Luck!
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Chemistry 2521
Fall 2001; Midterm 2 Exam

This exam has 5 problems on 6 pages. Make sure your copy is complete and correct.
Printed Name (Last, First)
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1. (24) Using provided boxes, answer the questions on mechanisms of the following reactions (12
pts each):

o cH
(a) HyC— ?— CH=CH, + HBr > H;C— ?_ (I;H_ CH,
CH, Br CH,

Usng curved arrows (2 pts) and showing the structure of the intermediate (2 pts), writethe
fir & step in the reaction mechani am:

T
HiC—C—CH=CH, + H-Br ——>
CH,

2° carbocationic intermedi ate (2 pts)

Usng curved arrow (2 pts) and showi ng the structure of the intermediate (2 pts), write the
rearrangement step (1,2-methyl shift) in the reaction mechanism:

1,2-methyl shift‘

2° carbocationic intermedi ate 3° carbocationic intermedi ate (2 pts)
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Usng curved arrow (2 pts) and other essential species (2 pts), write thefinal step inthe
reaction mechanism:

T
Br CH,

3° carbocationic intermedi ate

OH
(b) + Br, + H,0 -

‘—
-

Br

Usng curved arrows (2 pts) and showing the structure of the intermediate (in the form of the
bridged br omonium ion) (2 pts), writethefirst step in the reaction mechanism:

@ + Br-Br _

bridged br omonium ion (2 pts)

Using curved arrows (2 pts) and other essential species (1 pts), and showing the gructure of
the oxonium intermediate (2 pts), write the second gep in the reaction mechanism:

bri dged bromonium ion oxonium intermediate (2 pts

Usng curved arrow (2 pts) and other essential gecies (1 pts), write the final step (proton

trander) in the reaction mechanism:

-
~

Br

oxonium intermediate
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2. (8) Arrange the following compounds in order of increasing acidity:

/ /
(1) HI () CHiCH,0H (3) CH,CH,NH, (@) CICH,—C (5) HC—C
OH OH
Weak est < < < < Strongest
2pts 1pt 1pt 1 pt 3 pts

3. (18) Giveeither the lUPAC name (including E, Z designation) or the correct structurefor each
of the following compounds (3 pts each).

(@ —
Cl Cl

CHsCH,  CHjs
\ /
(b) =<
BrCH,CH,CH C(CH,)s
2

(c) cis-3,4-dimethyl-2-pentene
(d) (2)-2,4-dibromo-3-isopropyl-2-heptene
(e) 1-ethyl-5-isopropylcyclopentene

(f) (2Z,66)-3,6-dimethyl-2,6-octadiene



4. (30; 5 pts each) Complete the following equations, showing the stereochemistry of the product
when appropriate.

1.0,

—_—)

2. (CH,),S

O

CH,OH Pd (cat)
R —

+
I
)

CH,OH

H,SO,
CH, + H,0O —

CHy
Qe
ccl,
CH, 00
@ 4
CHj 1L,
@/CHs BH;  H0,
NaOH



5. (20, 5 pts each) For each of the following questions (a)-(d) cir cle the item that is the correct answer.

(a) Which one of the following carbocationsisthe most stable?

+

+ + +
wi O e A L

+

+
CH,CH," E>< (CH3)sC" /Y O\
+

(b) Which one of the following compounds s the strongest base?

Na  HI  H,0O NH HO"  (CHy),COK (CH,,COH C,H,

T
+
<:>—ocH3 O H3C—II\I— CH, I~ CH.F CF,

CH,

(c) Circlethe molecule of the most stable alkene:

trans-2-pentene  cis-2-pentene 1-pentene 2-methyl-2-pentene 3-methyl-2-pentene

ethylene 1-butene 1,2-dimethylcyclohexene cyclohexene cyclopentene

(d) Which one of the following compounds has the most acidic C—H bonds?

CoHy CyH, CoHg CsHg CsHg CH,4 C4Hip CsHg



