CHEM 3331 (Richardson) Final Exam — May 8§, 2019

Your Name: KQ Y Question | Score | Out of
7

1 20
Student ID: 2 30
Recitation (check one) O 149 (Thu 5:00 w/ Will) 3 45
O 130 (Wed 8:00 w/ Olivia) O 235 (Wed 1:00 w/ Lauren) 4 45
0O 134 (Wed 12:00 w/ Olivia) O 237 (Wed 3:00 w/ Lauren) 5 40
O 136 (Wed 2:00 w/ Lacey) O 239 (Wed 5:00 w/ Zepeng) 6 20
O 138 (Wed 4:00 w/ Lacey) O 240 (Thu 8:00 w/ Zhenhao) 7 10e.c.
O 141 (Thu 9:00 w/ Chance) O 242 (Thu 10:00 w/ Lauren)
O 143 (Thu 11:00 w/ Chance) O 244 (Thu 12:00 w/ Lauren) Total 200
O 145 (Thu 1:00 w/ Lacey) O 246 (Thu 2:00 w/ Brianna)

O 147 (Thu 3:00 w/ Will) O 248 (Thu 4:00 w/ Brianna)

This is a closed-book exam. The use of notes, calculators, or cell phones will not be allowed
during the exam. You may use models sets brought in a clear bag. Use the backs of the pages for
scratch work. If your final answer is not clearly specified, you will lose points. For mechanisms,
show all intermediates including correct formal charges, but do not show transition states.

1 18
1A VillA
1A . . 8A
Periodic Table of the Elements 2
13 14 15 16 17 He
tomic 1A IVA VA VIA VIIA Halium
Number 3A 4A 5A 6A 7A
5 6 7 8 9 10
Simbal Bl CiNJO]| F|Ne
Name et B _NE"E:_ _%"4_ _.n:’e;g__ ol
Al Moes e
13 14 . 15 16 17 18
6 7 8 9 10 1 12 Al || Si P S || Cl|| Ar
wou AR L U p e me frmeell o J| e oae
24 25 28 27 28 . 29 30 31 32 33 34 35 36
CriiMn| Fe|Coll Ni||Cull Zn| Ga| Ge| As | Se| Br | Kr
Cheontham Mangunese ron Cobait Neckal Copper ne Galivm Gennantunt Arsenic. Selemum Bromene Krypton
5110 4 B3R L 153 58 (413 3 15 K 1 TL3 sk TAR2 hih 7 R The
42 43 44 45 46 47 48 49 50 51 52 53 54
Mol Tcl Rull Rh|| Pd| Ag|Cd| In || Sn| Sb| Te| | || Xe
Maohybdenum Technetium Ruthenium Rhadwm Pattadium Siver Cadmium Indsm Tin Antimony Tekurium odre Xenon
B985 14 4507 105 07 0280 10642 157 868 j12414 RiR 8.7 325 760 1278 1 M 158 2h
74 75 76 77 78 79 80 81 82 83 84 85 86
Re| Os| Ir || Pt | Aujl Hg|l TI || Pb | Bi || Po| At | Rn
Osimium Iricium Platimm Goid Mercury Thaltien Lead Bism Poloniam Astatine Radon
3385 B8, 190 20 192. 10508 96967 2005¢ 204 383 207. 20% 680 708 082 209 587 ;ZEH‘__
87 88 89-103 104 105 106 107 108 108 110 111 112 113 114 115 118 117 118
Fr || Ra Rf Sg Hs || Mt || Ds || Rg n || Nh Mcil Lv | Ts | Og
s adivm Dubniwm Seaborgum Bohiium Hawsdum Meltnerium Nihosiumn | Flerovium ioscovium Uvermoriun Farnessing Oganesson
Paf 22 21 (26 25 (257 [2156] 127 28 Lask B feont 2R 4y G
) 57 58 59 60 81 82 83 84 85 66 87 88 89 70 71
el LajlCefl Pr| Nd{{Pm||Sm| Eu| Gd| Tb || Dy| Ho| Er | Tm| Yb |l Lu
Lanthanum Cerium Neodymium Promethium Samarium Coropiun Gadolnium Tetbum Dysprosium Hotmium Erdium Thulum Yrierbivm Lutetam
1389 136,116 1405 508 144,243 144,937 150,56 163564 1657.26 188525 182 500 4 070 167 25% 585! 173 D88 174 687
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
e lAcf Th)| Pall U |INp||Pull]Am|{Cm| Bk| Cf|| Es|Fm| Md| No| Lr
s || o Jirmen [l gmay [} st [} Pue (] st J} Duley [ e [ sens ) s [ v [jissssion [ o Jf som

pKa Values
HI | -10 [CH3;COOH [4.7| ArOH 10 [ HC=CH [26]| ,
HBr | -8 HN; 47| RSH [10-12 H, 35| Avyr 146
HCI | -6 H,S 70| mO | 157 NH; |36] .y
;0% [-1.7] NHs 93| ROH | 16-18 | HoC=CH, | 45
HF | 3.2 HCN | 9.4 | O=C-CH | 9-25 CHs |60 St Dev: 372




Page 2 of 6

1) D-Xylose is an aldopentose that was first isolated from wood. It can be hydrogenated to form
xylitol, a sweetener used in “sugar-free” gum and candy. In an attempt to figure out the
structure of D-xylose, you oxidize it with dilute nitric acid (converting both end groups to
carboxylic acids) and find it to be optically inactive. You also perform a Kiliani-Fischer
synthesis (extending the upper end of the chain by one carbon and creating a new

stereocenter) on D-xylosgpand get two different hexoses, both of which are optically active.
Draw the structure of D-Xylose. (20 pts) Announces) AN om: 4L‘5 sl sey  folloed |
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2) Salsolinol, shown below, is formed in the brain when acetaldehyde reacts with dopam‘f e ;“)Cjﬂlc’ +
Draw a reasonable mechanism for this reaction. Assume acids and bases are present as Pis Ao
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3) Show the mechanism and product for these reactions. You do not need to show resonance

forms for intermediates. (45 pts)
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4) Find a way to synthesize the desired product from any reagents containing at most six carbon
atoms, or triphenylphosphine, or any transition metal catalyst. (45 pts)

2“ O O E) ; Q i <
w =2 e, = \\/\/’K/\/‘
et g Lo ok |
N\ I\‘ﬂ B~ DH /“\{.)IV‘L p(c_ ') BH.?
YV s \/\/K/j/ \/\/K/Y Rii Ho/\/\)’\/y\
L)HlJ HLo

2) Hyo?®
jh‘i
Lims
H - e

@
Vi \\___,——p Nz, Nps(1) /-'\_/ f.u»g;x \r
>_/ 'Q-Q/D

T
7 (5= bdw)
\ s TS
Br s, THF B —
’ 5 e B (o < o
O O e
2) Hzo® 7 NON prey \
(S gmer ([ 0 g,
Br Br e
c ‘me boee
Br
Now Nz 5 NI %)EN
”””3 Ha, Pdje e Br B Nanoa
) i e} B, B H
o b ey G
' .



Page 5 of 6

5) Predict the major product of the following reactions. If no reaction occurs, then write NR. Do
not show stereochemistry. If an aldol-type reaction occurs, assume it only occurs once and
does not involve subsequent additions. (40 pts; 4 pts each)
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6) The pyranose form of a carbohydrate is shown below. (20 pts)
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Draw the following structures for this compound. (5 pts each)
a. Fischer projection for acyclic form b. Haworth projection for o.-furanose form
L (you don't need to show stereochemistry
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c.  Which terms describe this compound? L,@ﬁ@, ketose, pentose{ hexosg. (6 pts)

d. How many enantiomers does the acyclic form of this compound have? (2 pts)

@

How many diastereomers does the acyclic form of this compound have? (2 pts) 14

7) Extra credit! Most alkyl bromides are water-insoluble liquids. But when 7-bromo-1,3,5-
cycloheptatriene was first isolated, its high melting point of 203 °C and its water solubility
led its discoverers to comment that it behaves more like a salt. Explain the salt-like behavior
of this compound in under thirty words. (10 points e.c.)
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