CHEM 3311
Fall 2001
Exam [

Mame:
Your Recitation TA's name:

Please wrilé your nama on each exam pages,

Please chack 10 see that you have all ¥ questions. Read the questions very carefully. Note: All questions
ARE NOT weighted equallylll!
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1 (25 points)
2 (12 points}
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& (12 pairts)
7 (12 poirts)

Max: 100 Total

A, Atlachments
Table of pk; values

Feradic Takbla

B. Special Instructians

This is & "Closed Baok" exam. Yau are pemitted to use malecular models. Answers should De written in
ihe spaces (baxes] provided. Addtional scrateh paperwill rot be graded or caliected. You have an hour
and thirty minutes to complete the exam.
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ok

(25 poants) Mulliple Choice: Circle the best passible answer

(i Identify the campadnd with the lowest {magnitude of AH® o heat of eambustion,
A Heptane 18} Z,4-Dimethyipantane
1) 3-Methylhexane (D) 2,2.3-Trimethylbutane

(i) What is the IUFAC name of the compound shown in the following Mewman projection?

CHy
HalG GHICHS)2
H H
H
(&) 1.2 3-Trimethylbutane (B) 2.3-Dimethylpentans
(T} 2-lsopropylbutane (D0 2,3 4-Trimathylpentane

(iii) Arrange the following alkanes in arder of incraasing beiling point
1. 2, 3-Dimefhy| peniana
2 Haptane
3 2.2 3Trimathylbulans

(A1 2.2 3-Trimethylbutane < 2. 3-Dimethyl pentane = Heptane
(B) 2.3-Dimethyl pentane < Heptane < 2,2, 3Trimethylbutane
1Ch 2, 3-Dimethy| pentane = 2,2.3-Trimetrwlbutane < Heptane
(D) 2.2,.3-Tnmethylbutane < Heptane < 2,3-Dimethyl pentane

(v} Which one of the following is not 2 good method to prepare bromeocyclopeniana?
&) Cyclopentane is reacted with Brz in the presence of light,
(B Cyclopentanc! is heated with HEr,
() Cyclepentanal is reacted with PBrs,
(D) Cyelopenianel is heated with MaBr,

vy Which compound produces five different manochlerination products?
(A 22-0imethylbutans (B} 2,3-Dimethyibutans
() 2-Methylpentzne (D) 3-hMethylpentane
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2. (12 paints) In the first step of the reaction of electrophilic reagents with benzene, the electraphile
aceapts an electran pair from the m system of benzane 1o farm the cyclohexadianyl cation shawn below (E

i% 1he eectrophile):

(A% Draw the wo most imporant resanancs farms of the oyclohexadieny| cation. You may use a line for
erch honding pair of electrons, but show lane pairs and formal charges, as necessary. Shaw the curved
arrow natation for eleciran delocaiization

(B} VWhat |5 the hybridization of carbon al the cationic center?

4. (B points) Mamea (in the spaces provided) the functional groups m the molecule shown below:

\h}

1_‘\"“\-‘1 'Zi'}HzD-C-C Ha




Mame:

4 () (6 points) Arange the fallowing bases in order of increasing basicity

:CHy , Hs0, HG=C: ", OH ", NHy, and (CHgl,CO"

4 (B} (5 pointe) Complete the following acid-base reaction, and show lons pairs and formal charges whers
necassary. Label the sfronger acid, weaker acld, stronger base. and weaker hasa. Indicate whethar he
equilibrium constant K, is equal o, le2s than, or greater than 1.

HC=CH + OH _—

K. is

4 (T (4 points) The acetylide ion is & useful nucleaphile in organe synthesis. It is prepared by the
regction of acatylans [sthyne) with NaMH; (sodium amide) in Iguld ammania as the solvent. Why is water
not used as tha solvent? Write an egquation ta supped your answer, and show VERY CLEARLY the

direction in which equibibrium is favored.
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5. {15 pairts) Two sterenisomers of 1-bromoc-4-mathyloyclohexane are formed when frans-2-
mathyleyelatexanal reacts with HBr. Draw the most stable chair confarmation{s) of

{ij #rans-s-mathyleyclohexanc, and

(i) the twe steresisemers af 1-broma-4-methyleyclohexane (label your structure as cis- or trans-)
& hyelreaey| graup is 8 somewhat "smalter” substituant on a si-membered ring than is @ methyl group.
The bromine atom is about the same siza as a mathy| groug.

i

(i

Briefly (Using twe or three sentanses) explam (in the box provided) why twe steraoisomers of 1-Dromo-4-
inethyloyclohexane were farmed instead of 4 single product,

Use this space far scratch work. Gnly the information in the above boxes will be graded |
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. (13 paints) Cyclopropy! chinride hes baen prepared by the free-radical chicrinatien of cyclopropane,
Write 2 stepwise (U=ing & Iogical sequenca) mechanism for this reaction in the boxes provided (only one
step per bax). Label the step 88 inifiation, propagation, tarminatlon, etc. Show CLEARLY the correct

arrow notatien.

Use this space for scratch wark. Cnly the information in the above boxes will be graded!!!!!!
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7. (12 paints) The energy dagram far the reactian of 2-methyl-2-butanol with HEI is shawn below. Craw
the structures of the reactants, intermediatas. transtion states, and products in the appropriate boxes.
Show all lane pairs, formal charges and parkal charges as necessary,

.

Potential
Errgy

Reaction Coordinate

Usa this space for scratch work. Only the information in the abewve boxes will be graded!!!”
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