Ch 334 Code
Midterm #3
November 17, 2006

1. (3 pts) Circle the highest priority substituent of the following list:

H ~nC—Cl -~ C—OH ~wC—CH
A. J‘C:CHz B. H2 C. H2 D. ~QOH E. N 3
2. (4 pts) Rank the following groups in order of increasing priority. Place the letter in
the blank provided.
a.—F b. —SH c. —CH,CH,CH3; d. CH,NH;
< < <

3. (3 pts) How many stereogenic centers are present in the following compound?

HaC. CHs

CH5

4. (3 pts) How many stereogenic centers are present in 2,6-dimethyloctane?
5. (5 pts) This question is based on the natural product menthol whose structure is

drawn below.

OH

a. How many stereogenic centers are present in menthol?
b. Indicate where the stereogenic centers are by placing an asterisk at each center.

c. How many stereoisomers are possible for menthol?



6. (4 pts) Which drawing highlights all of the stereogenic centers in heroin, shown
below? Place the letter of the correct response in the blank provided.

cH,cod

heroin
addicting drug

CH:C
R
Chs CHs
CH:COO
B
CH;C
N
H \
CH:;
CH;COO ’
C D E

7. (4 pts) If a mixture of two enantiomers , A & B, has an ee of 60% of enantiomer A,

what is the percentage of each enantiomer ?

Enantiomer A Enantiomer B



8. (6 pts) Designate the following compounds as R or S.
H
H3C,}<C :CH2
H™ 'CH,CHs
CH,CH,CI
H=—=Br
OH
CH) (;HZCHZI
Ho-C==CHj
CH,OH
9. (4 pts) Designate each of the stereogenic centers as R or S.

CHy [~
H=*CHCl,
HO==CI

AN

“~



10. (5 pts) Consider the following molecules:

HAsBr

Br H

A<Br

Br
b

Be Br

S

B <H

Br
d

H\?A\m ||Br
B H

e

P

f

Place the Roman numeral of the appropriate statement in the blanks provided to indicate
the relationship between the members of the pairs of compounds below.

I.  They are enantiomers.
II. They are diastereomers.

III. They are constitutional isomers.

IV. They are two representations of the same compound.

V. They are not isomers of each other.

1. How are b and d related to each other?

2. How are d and e related to each other?

3. How are ¢ and e related to each other?

4. How are a and f related to each other?

5. How are f and g related to each other?
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11. (3 pts) How are the following two molecules related to each other? Circle the
correct response.

CHs
Hsc\WH ﬁﬂ
H
H  CH,
HsC

a. They are enantiomers.

b. They are diastereomers.

c. They are constitutional isomers.

d. They are two representations of the same compound.
e. They are not isomers of each other

12. (6 pts) Indicate whether each of the following compounds are chiral or achiral by
writing the words “chiral” or “achiral” under each molecule. If the molecule
contains a mirror plane draw a line to show the position of the mirror plane. If any
of the compounds are meso compounds, write the word “meso” under the structure.

Br Br Br Br

oy
-

/

Br Br Br Br

13. (3 pts) Circle the correct answer to each question concerning the structures below.

Br Br Br Br

-“\

",
",
2,

Br “Br Br“\\\ Br
A B C D

a. An equal mixture of compounds A and C is:
optically active  optically inactive

b. An equal mixture of compounds B and D is:
optically active  optically inactive

c. If a mixture having all four compounds were separated by distillation, how
many different fractions would be obtained?

1 2 3 4
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14. (3 pts) Indicate if the following statements are true or false about compounds a and
b drawn below. Circle the correct response.

v ¢

a b
True  False Compounds a and b have different physical properties.
True  False A mixture of a and b will show no optical activity.
True  False Compounds a and b are both chiral.

15. (5 pts) Circle any of the following statements that are true about compounds a and
b drawn below. There may be zero to five true statements.

-
—~
Br

a b

A. aand b can be separated by fractional distillation using an efficient fractionating
column.

B. aand b rotate the direction of plane-polarized light to an equal amount but in
opposite directions.

C. aand b are diasteriomers.
D. aand b are both chiral compounds.

E. A mixture of a and b will be optically inactive.



16. (7 pts) How many stereoisomers exist for 2,4-diethylpentane?

Draw all of them. Label any that are pairs of enantiomers and indicate which
isomers would be diastereomers. Indicate if there are any meso compounds and label

them.

17. (4 pts) Use the following diagrams to answer the questions below. Place the letter of
the correct response in the blanks provided.

=3 >
2 = >
[h] © EJ
= = ©
w w c
i
reaction coordinate reaction coordinate reaction coordinate
A B C

a. Which of the reactions is fast and has K¢;=0?
b.  Which reaction has a positive AG?
¢.  Which reaction is slowest?

d.  In which reaction is Keq > 1?



18. (3 pts) Which of the following represents AH in the following reaction?

19. (4 pts) A possible reaction of CH3CHj; with a chlorine radical is:

CHsCH3 + Cl. — > CHsCl + CHjs-

Bond dissociation energies are:

Bond A-B AH kcal
Cl-Cl 58
CH;-H 104
CH,CH,-H 98
CH;-CH; 88
CH;-Cl 84

H-Cl 103

Calculate AH for this reaction. Show your work or no credit will be given.



20. (3 pts) Which of the following energy diagrams corresponds to a one-step
exothermic reaction with a high energy of activation? Circle its letter.

21. (6 pts) Answer the following questions the energy diagram provided.

a. Which letter or letters label transition states?

b. Which letter or letters label intermediates?

c. How many steps are in the mechanism of this reaction?

d. Is this reaction endothermic or exothermic?

e. Circle the rate determining step
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22. (4 pts) Given the following values, tell whether the starting material or product is
favored at equilibrium. Circle the correct response.

Keq=10 starting material favored product favored
AG = -5 kcal/mol starting material favored product favored
AH = 8.5 kcal/mol  starting material favored product favored
Keq=0.5 starting material favored product favored

23. (2 pts) A pure sample of (S)-phenylalanine has a specific rotation of +70°. A
mixture of the two enantiomers of phenylalanine gives a specific rotation of +7.0°.
What are the percentages of the S and R enantiomers in the mixture? Circle the
correct answer.

95% S, 5% R
90% S, 10% R
55% S, 45% R
52.5% S, 47.5% R

ac o

24. (8 pts) Identify each of the following transformations as an oxidation, a reduction or
neither.

a. CH;CH,C=CH —» CH3CH,CH,CHj

b. CH;CH,CH,OH —» CH3;CH,CO,H

c. CH3;CH=CH, — > CH;CH,CH,Br

d. CH3CH2CH3 CH3CH2CH2BI'
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Periodic Table
1 2
H He
3 a 5 | 7 | ) g 10
i__ﬂ_r B c 1} o F Me
1 12 13 14 15 | 16 17 18
Na | Mg Al Si P | 5 | cCl|Ar
9 |20 | 21 | 22 | 23 | 24 | 25 | 26 | =27 | 2 | 20 | w | m a2 | 33 | sa | 35 | 38
K |Ca| S | Ti |V Cr |Mn | Fe |[Co | Ni |Cu | 2Zn | Ga  Ge | As | Se | Br | Kr
37 | 38 | 39 | a0 | &1 | 42 | 43 | a4 | a5 | 46 | 47 | 48 | 45 | 50 | 50 | s2 | s3 | sa
Rb | Sr | ¥ Zr |Nb | Mo | Tc | Ru |Rh | Pd | Ag ([ Cd | In | Sn | Sb | Te I | Xe
s5 | s6 | 57 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | &1 | 82 | 83 | 84 | 85 | 88 |
Cs Ba | La H |[Ta | w | Re | Os | Ir Pt | Au |Hg | TI | Pb | Bi | Po | At | Rn
a7 88 83 | 104 105 | 106 | 107 | 108 | 109 | 190 | 111 | 112
Fr | Ra | Ac | Bf | Ha | Sg | Ns | He | mt ‘f‘.‘f’l‘.‘i‘f f"f’..f’.’.“fi’f”_ ot

(119) {120] {121)  {154) {155] {155} (15?} {158) ' (159) {150} (161) {Tﬂi2},ﬂ153} (164} | (165) | (166) | (167) (18&};

________________.____J_____________..____..

LANTHANIDES 58 | 58 | 60 | 61 62 | 63 | 64 | 65 | 66 | 67 | 68 | 8@ | TO | T
Ce | Pr | Nd |Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

ACTINIDES 90 [ 91 [ 92 [ s3 | 9 |95 | 9 | 97 | 9 | = | 100 | 101 | 102 | 103
Th | Pa U | Np|Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr

BURERE s S T e e R R o S e e R o)
ACTINIDES | (122) (123) (124) (125) (126} | (153)!



