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Hour Exam #1 L ast Name
Chemistry 343
Professor Gellman

General Instructions:

() Use scratch paper at back of exam to work out answers; final answers must
be recorded at the proper place on the exam itself for credit. Models are

aliowed.

(ii) Print your name on each page.

(1ii) Please keep your paper covered and your eyes on your own work.
Misconduct will lead to failure in the course.

1. (9 points) For each alkene below, circle the proper stereoisomer designation.

(a)

E Z Neither
72
(b) E Y4 Neither
P
F
CH;0
(c) E Zz Neither
\~ '

OCH,
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2. (8 points) The molecule below, efavirenz, is a drug used for treatment of AIDS.
Put a CIRCLE around each sp3-hydridized carbon atom.

Put a TRIANGLE around each sp-hydridized carbon atom.

Put a SQUARE around each sp?-hydridized carbon atom that is not bonded to ancther carbon.
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3. (20 points)

{a) Draw in the other side of the Bronsted acid-base equilibrium involving the two species shown below.

Na@
©

:O-CHy-CH;  + HpN-CHp-CHy &

(b) Draw the two bases from the equilibrium above in the space below, and CIRCLE the one that is stronger.

(¢) Which side of the the equation in part (a) is favored (circle the correct word below)?

LEFT - RIGHT

(d) Draw in the other side of the Bronsted acid-base equilibrium involving the single species below.

@HgNwé:Q oLt

:0:
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4. (22 points})
(a) Draw all three staggered Newman projections about the central bond of molecule A, which

is shown below.
/\/\/\/Br A
Br :

(b) Draw all three staggéred Newman projections about the central bond of molecule B, which
is shown below. :

(¢) The heats of formation for isomers A and B are negative, but the value for A is slightly
more negative than the value for B (i.e., the absolute value of the heat of formation of A is
larger than the absolute value of the heat of formation of B).

A bromine atom is nearly the same size as a methyl group.

Based on this information and the answers to parts (a) and (b), explain in one sentence why
the heat of formation is more negative for A than for B.
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5. (16 points) The reaction shown below starts with a single alkene, but two products are
produced in comparable quantities. Provide a mechanism {"curved arrows") for this

reaction. Show every atom in each structure you draw.

Cl
RN > /k/\ +
/\(I:\

+ HCI
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Problem # Score

1

/9
2

/ 8
3

/20
4

/22
5

/16
6

/25

Total: /100
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Periodie Table of the Elements

P!
Ie
4.003
3 4 5 6 7 8 9 10
Li Be * B C N O F MNe
6.94 9.04 1081 v 12000 | 1401 | 1600 | 1900 | 2018
1] k! 14| 1s ¥ 8
Ma Al Si P 1 Ar
22.99 26.98 | 2809 | 30.97 | 3206 | 1545 | 1005
19 0 | 2 2 23 24 25 2% 27 28 |29, 30 3 3 33 34 35
K Ca S¢ Ti \Y Cr Mn | Fe | Co i Cu | Zn | Ga | Ge | Ag Se Br
VIO | 008 | 4496 1 47.90 | s0.94 | 5200 | 5494 | 5585 | 5893 | 5871 6335 | 6537 | 6972 | 7259 | 7492 | 7896 | 1950 | 830
37 38 3} 40 4) 43 43 44 45 46 47 43 49 50 51 ) 53
Rb Sr Y Zv | Nb | Mo | Te Ru | Rh | Pd Ag | Cd In | Sn Sbh o Te H
8547 1 8762 | 8891 | 9122 | 9281 | 9554 | 9591 {10107 | 10201 | 1064 107.87 1 112,40 | 11482 | 118.69 | 12035 | 127.60 | 12690 | 1910
55, 36 57 oo 74 75 76 77 7’ 79 80 81 82 83 84 g5 86
Cs Ba La Hi Ta W Re | Os | Ir Pt | Au | Hg | T1 | Ph Bi Po | At Rn
32,90 1 13734 | 13891 | 17249 | ig09s | 18285 | 1862 | 1902 | 1990 | 1050 19697 | 200.59 | 204.37 | 20719 | 20898 | 209y | (210) | (222
- - . ]
87. R8 89 104 10s | i e e
v Ra | Ac Ung* |Unp* | Unh* | Uns* |Uno* | Una*
(223) | 22603 | (27 260 | @6 | ey | 6 | sy | s
-
58 59 60 62 | a3 64 65 66 67 69 70 71
Lanthanides e Pr Ml “Sm Ry Gd I'b Dy Ho I'm Yh L
140,12 | 14091 | 14d.24 15035 | 15196 | 157.05 | 15893 | 16250 | 16493 | 16726 | 16393 | (73.04 | 17497
o0 9 9 93 94 95 96 97 98 | 9 100 101 102 103
Actinides .{ Th Pa U MNp Pa | Am | Cm | Bk Ct Es Fm | Md | No Ly
M 3h | 3803 |20 | ey | @an | o@an | e | a9 (2560 | @ | ossy | sy | g0
1
TSymbol (and name) provisional.

Numbers in parentheses:

available radicactive isolope ol Tonpest hall-life.



