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I. Nomenclature (14 pts) Using [IUPAC nomenclature, name the following molecules. You may use
either systematic names or common names for the substituents.

Name: 5-butyl-3-ethyl-7-methylnonane

Name: _ (1R,2S,4R)-4-bromo-1-zert-butyl-2-isopropylcyclopentane

Is this molecule optically active? Circle one: @ NO

I1. Chair Conformations (12 pts) In the spaces provided, draw the two chair conformations of the
molecule below. Circle the more stable chair conformation. AG values are given for relevant
substituents. Incorrectly drawn or messy chairs may result in lost points.

Cl Substituent | AG® (eq — ax) (kcal/mol)
H -Cl 0.5

-CH; 1.7

-iPr 21

B ——

[ o ) .
Cl
chair conformatio chair conformation

[ ——

What term or concept best explains why one chair conformation is more stable than the other?

1,3-diaxial interactions
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I11. Resonance (24 pts) The reaction of molecule A with an alkynyl anion results in anion B and
propyne.

a) Draw curved arrows on the reactants side to show the movement of electrons, tracking

which bonds are formed and broken.
b) In the spaces provided, draw three additional important resonance contributors for

molecule B.
c) Of the four resonance structures (B and the 3 you have drawn), circle the most important

resonance form.
d) Does the reaction favor the reactants (“left”) or the products (“right”)? Write the answer

above the equilibrium arrows.

\resonance form 1/ resonance form 2 resonance form 3

_————

IV. Acid/Base Reaction (12 pts) Protonation of the molecule below can occur at different positions. In
the spaces provided, draw the two most likely protonated forms that result from its reaction with
hydronium. Of the two protonated molecules you have just drawn, circle the one with the lower pKa.

N, 7
— ~ 1 H; 0t =— N
NN SN : SNH

**In 10 words or fewer, explain why the circled molecule has a lower pKa.

If you circled the left molecule: No resonance stabilization of positive charge on sp3-
hybridized N.

If you circled the right molecule: Positive charge is destabilized on sp-hybridized N.
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V. Stereochemistry (24 pts) Indicate the relationship between the following pairs of compounds,
using the following notation: constitutional isomers (CI), enantiomers (EN), diastereomers (DIA),
unrelated (U), or the same molecule (S). Write your answers inside the corner boxes provided. You
may use the extra space at the bottom of the page as scratch paper.

o Et Cl Cl
Et Z&

DIA

Br

EN
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VI. General knowledge (14 pts) Answer the next few questions about terramycin. For questions a-e,
refer to the corresponding labeled arrows.

terramycin, an antibacterial

a) **Name the functional group.  alcohol/hydroxyl (**phenol)

b) Name the functional group. ketone

c) What is the configuration (R/S) of this stereocenter? S
d) In what orbital do the lone pairs of nitrogen reside?  p

e) What is the molecular (VSEPR) shape around this nitrogen? _ trigonal pyramidal

f) How many chiral centers does terramycin have? 6

g) Circle the most acidic hydrogen in terramycin. Draw the hydrogen in first if it is not
explicitly shown. (Note: There may be more than one acceptable answer, but you only need
to circle one.) 2 answers accepted here

**BONUS: You may (and should!) answer both questions.

B1) If you haven’t realized it yet, Professor Pham’s office and all the TAs’ office hours are in
the same area, also known as the Young Hall Student Center and Lounge. To get bonus
points, give the specific room number that each of the TAs have office hours, and where
Prof. Pham’s office is. (1 pt each)

Professor Pham: 4222A Gina: 4222-2

Janice: 4222-1 Mike: 4222-2

B2) What is the significance of this upcoming Sunday, to a chemist? (2 pts) Mole day!
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PERIODIC CHART OF THE ELEMENTS NERT
1A A B IYEB YBE ¥YIB YIIB Y 1B HE A I¥A YA YIA VYIA GASES
1 1
H H |He

1.00797 1.00797 40026

3 | 4 5 | 6 | 7 | 8 | 9 [ 10
Li Be B|IC|N O F [Ne

6.9349 m__“:mm 10,611 (120112140067 ]15.9994 | 159954 | 20,153

Last Name

15 16

T3 18
Na E@ Al 1S P | S |ClIAr

22.9898 26.9815] 28.056 [30.9735) 32.064 | 35453 | 39.945

19 21 22 23 24 25 26 27 28 29 30

£} 37 33 34 35 36
K Om Sc|Ti|V |[CriMn|lFe |Co |Ni |Cu|Zn |Ga|GelAs |Se |Br |Kr

39102 | 40,08 | 44.956 [ 47.90 | 50,942 | 51.996 |54.9380( 55.847 |58.93532 | 5871 mmmA G537 [ 69.72 | 72.59 JP4.9216( T5.96 | F9.909 | 53.80

39 40 4 42 43 44 45 46 48 49 =0 =1 52 3

Rb /Sr|Y |Zr INb[Mo|Tc |Ru|Rh|Pd _Em Cdlin |SniSb[Te | T |Xe

G547 | @7.62 |85.903 | 91.22 [92.806 | 95.94 [99] 101.07 |102.905 ] 106.4 :m.f”_ 11482 | 115.69 [ 12175 P 127.60 [126.904Q131.30

#x27 12 73 74 i 76 17 78

55 26 81 82 83 LE] 8> 86
Cs | Ba|La [Hf [Ta|W |[Re|Os| Ir |Pt _p: Ngm Tl |Pb| Bi |Po|At |Rn

132.905 ) 137.34 | 135.91 [ 17349 |180.943 ) 183.85 | 186.2 | 1902 | 192.2 | 195.09 [196.967 20437 | 20719 (208950 (2100 § (2100 (222

+ 89 104 | 10% ._=m 107 | 108 | 109 [ 110 [ 111 [ 112

Fr Ra|Ac |Rf IDb Sg|Bh [Hs|Mt|? (7 |7

(225 | (226) | (227 | (261) | (262) (262 | (265 | (2681 | (270) | (27d | 277

MNumbets in parenthesis are mass 3 | anthanide Series

numbers _mwﬁﬁ.ma_m armost 1] 50 60 61 62 63 64 65 67 68 60 70 71
omio weights someted o Ce|Pr NAdPm|Sm|Eu|Gd|Tb % Ho [Er [Tm|Yb|Lu
oo to the 1063 values of the 140,12 140,907 144.24 | [147] 150035 [ 1571.96 [ 157.25 |158.924 | 162. 164.930 | 167.26 [165.934 ) 173.04 | 174.97

Commizzion o Atomic Weights. F Actinide Series

The group designations used 92 [ 93 [ 94 | 95 | 96 | 97 | 98 | 99 [ 100 [ 101 [ 102 | 103

a0 91
reearetheromerchenicd | Th |Pa | U _w_mm. PuAmCm|Bk |Cf [Es FmMd|No | Lr

Abstract Service numbers. 232,058 | [231] | 238.03 (2421 | (2431 | (zam | (zan | (249 | (254 | 253 | (2560 | (256 | (257

2




