Chemistry 112A, Final

Wednesday, December 17, 2008

Student name: A\_ﬂg \Ne " Kﬁ/\/ »

Student signature:

Write TA’s full name (section number) or Lecture Only:

1. Please make sure that the exam has 14 pages including this one.
2. Please write your answers in the spaces provided.
3. Write clearly; illegible or ambiguous answers will be considered incorrect.
4, Only writing implements are allowed (No Calculators).
GOOD LUCK!
1. 70 points
2. 60 points
3. 80 points
4, 18 points
5 24 points
6 16 points
7. 20 points
8 16 points
9 20 points
10. 26 points
Total 350 points
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1. Answer the following questions. Every wrong answer cancels a correct answer (70 points).

(a).

(b).

(c).

(d).

(e).

).

(9)-

HsC——OH
HO——H

Circle the compounds that are chiralb(‘-‘? Qoints).

CHs
H——oH
H——OH

CHs

Circle the structural isomer that has the largest heat of combustion (7 points):

o~ O O

Circle the alkenes that would give chiral but racemic products upon reaction with: 1. BHs, then

2. NaOH, H;0O, (7 points).

Rank the alkyl chlorides from 1 to 4 from fastest to slowest Sy1 substrates [1 = fastest] (7

AN N N
[ 2 2 L

Circle the compounds that are more acidic than ethanol (7 points).

Circle the compound(s) that is(are) drawn in the lowest energy conformation (7 points).

Circle the ether(s) listed below that could be prepared by reaction of methoxide (CH;0-) with an
alkyl halide (7 points).
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(h). Circle the solvent that would provnde the fastest SN2 reaction between propyl bromide and
sodium acetate (NaO,CCHj;) (7 peis

H20 CH3OH

(i). Circle the compounds that are me$§d compounds (7 points):

@m ﬁ@w P

). Circle the compound(s) for which the carbon atom(s) is(are) sp hybridized (7 points):

‘ HsC—CHs . HC=CH Co,

2. For each of the following reactions supply the missing starting materials, reagents, or major organic

products in the space provided. Show the stereochemistry of the product. If the product is chiral indicate
whether or not it is racemic (60 points total).
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() o HBr (excess), A 2 /\B +

3. For each of the following reactions supply the missing starting materials, reagents, or major organic
products in the space provided. Show the stereochemistry of the product. If the product is chiral indicate
whether or not it is racemic (80 points total).

H
1. BH
Ph 2. H,O,, NaOH
(Ph = benzene) | = }\
1. RSO,CI, pyridine

2, |@<) 8C(CH3)3 \)\/ P\\

—

(b) /—:__/ Na, NH3 /\N

CHyl,, (’Y)
Cu-Zn couple - /\p\/




(© )\/

®0
K OC(CHa)3

(d) /—:—/

080y, Hzo
Me;NO

(e)

Br,, CH,OH 3

Lindlar catalyst,
H2

-

=

Ko i)

H%r} ROOR
\mji\mv s ql 5o ﬂms‘ﬂc

o

\/\/BI'




(f)

(h)

H,0, HSO4
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4. (18 total points).

(a) Draw all of the possible stereoisomers of structure shown below. Show enantiomers, but points will
be marked off for writing the same structure twice.

(b) Circle all of the chiral compounds.

Cl Cl

d Cl
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5. Compound A shown below has very potent anti-HIV activity and was evaluated in clinical trials for the
treatment of AIDS. Stereoisomers B, C, and D are completely inactive (24 total points).

(a) Assign the absolute configurations of al! stereocenters in each compounds.

(b) Circle all of the compounds that are chiral.

(¢) Indica ether compounds B, y are diast

@)
H3C, ,CH3 .
BN
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omers, identical or enantiomers o pound A.
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6. Tetrahydrofuran shown below is a very popular reaction solvent, but it is not stable to all reaction
conditions. Provide a mechanism for the reaction shown below (16 points).

/\ m HBr (eAxcess) B
Br—

”J H
Bﬁ@(\;ﬁ —2 AN — Br/\/\/\(;({\H
SHBBr ﬁ

0r

|

Br/\/\/Y7r

10




7. Provide a mechanism for the reaction shown below (20 points).
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8. (Provide a mechanism for the following reaction (16 points).

Hint: pay close attention to stereochemistry.
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9. Design a synthesis of the compound indicated below from two molecules of 1-butyne and any other
reagents [20 points].

OH
Prepare (1) \)\/0\/\/ from two molecules of :_—/
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10.

(a) Provide a mechanism for the propagation steps of the radical transformation shown below (10
points).

ROOR, A H

+ HI _/
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(b) Calculate the AH° for each propagation step using the approximate DH° given below (8 points).

Bond ~DH° (kcal/mole)

== (n-bond) 65
— (o-bond) 90
I—I 36
H—I 71
C-1 53

100

A = D (bker) ~ DN (fomme)
51'6(1'- (5 -53 = B2
S#‘(})Zl 71 =100 = ©27

(c) Indicate whether each propaga;ion step 1s exothermic or endothermic (4 points).

sﬁfl - mﬁ,&ﬂ’\emn/ STQJ) 2 ) - extlem

(d) Do you think that this transformation should occur under radical conditions? Provide a brief
explanation (4 points)? \
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