CHEM 3331 (Richardson) Midterm Exam 1 — Sep. 20, 2022
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1

15

Recitation (fill in one circle):
O 134 (Wed 12:20 w/ Will)

O 135 (Wed 1:25 w/ Will)

O 136 (Wed 2:30 w/ Will)

O 137 (Wed 3:35 w/ Will)

O 142 (Thu 10:10 w/ Ethan)

O 143 (Thu 11:15 w/ Ethan)

O 144 (Thu 12:20 w/ Ethan)

O 147 (Thu 3:35 w/ Hongxuan)
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30
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15
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20
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10 e.c.

Total

100

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
A VillA
1A L 8A
1 Periodic Table of the Elements 2
H 2 1 14 15 16 17 H e
Hydrogan HA *Atomle WA VA VA VIA ViiA Hetium
Lt 2A Numbar 3A 4A 5A BA JA 508
3 . 4 5 [} 7 8 9 10
Li || Be Symbol BIICI|NIJO| F | Ne
Name i | vl | Bl B | eyl |
1 12 13 14 . 15 16 17 18
Na || Mg 3 4 5 6 7 8 9 10 1 12 Al Si P S Cl || Ar
wew U] W W B e R TN I e el | 3 | el | WP 0 | Byl | o
18 20 21 22 .. 23 24 25 28 27 28 . 28 30 31 32 33 34 35 36
K [ Call Sc| Ti CriiMn| Fe|lCof| Ni|CullZn| Ga| Ge| As| Se | Br || Kr
Pulasyivsn Caiouin Stanghan i Yonadiurn Cheomusm Manganuse iten Cuisit Nsckal Copper e Gathom Gernanm Argnic Seiwusn Bronune Kiyplon
Jtea A UTR ERRH AT.EN SR SN 54 53R 55 FAS SHITE, Bt A5 5 59 T2 AT IRATY TR R, THR
37 a8 39 40 41 42 43 44 45 46 47 48 49 50 §1 52 §3 54
Rbf| Srff Y | Zr|[Nb|Mo| Tc| Ru|Rh||Pd||Ag|iCdj In|[Sn|Sbj Tel | || Xe
Rubithivm Strontivm Wiriam Zinconium Riobium Mudvixlenum Tochnetium Ruthonium Rhodium Palladium Silver Cadmivmn Indium Tin Antimony Tokwium. odine Xenon
5,40 A HOR 93,228 D2T0F, U595 SR.507 143,67 FIENE 136,42 $7.458 12414 114818 1i&7H 123,755 1208 126, 54 I31.E
55 56 57.71 72 73 74 75 76 77 78 79 80 81 82 83 . 84 85 86
Cs | Ba Hf | Ta] W[ Re| Osj Ir || Pt | AullHgll TI || Pb} Bi || Po| At} Rn
Ceshan Barem Hatnium Tantalum Tungsten Absnivm Darpium hridium Platinum Goid Marcury Thafiiem toad Bismuth Poloniuny Astating. Radon
132556 117,328 17849 1805148 18348 186,207 {5923 19222 145,08 155.967 22056 204.383 207.2 204 88D 08 857} 209 887 HZ21E
87 88 89-103 104 105 106 107 108 108 110 111 112 113 114 115 116 17 118
Fr || Ra Db(|Sg|iBh| Hs || Mt|IDs| Rg|CniiNh| Fl [ Mc| Lv |l Ts
. 57 58 59 60 61 62 65 66 87 68 69 70 71
el La | Ce || Pr ) Nd||Pm| Sm Tb || Dyl Hoj Eri{Tm| Yb| Lu
Lmnhnmgm Camem Prasﬁad)‘l}mm: Needyminm Promathium Saroamsm Tebuin Dysprasium Holmiam Cetsan Toulum Yttorbwsr Luwtivm
K 36 5 145 243 143431 3 G 102 AT 14 (BT 28 5. 5L 178 s T4 GRY
A 8% 90 91 92 93 94 97 98 99 100 101 102 103
‘e | Ac || Th|fPall U || Np| Pu Bk || Cf || Es | Fm ol Lr
pKa Values
HI | -10 | CH3COOH | 4.7| ArOH 10 HC=CH | 26 A . 595
v§ . .
HBr | -8 HN; |47| RSH |10-12| H, |35 J
HCl | -6 HS 70| HO | 157 | NHy [36] (u~e: 16
+ + —
H;O" | -1.7 NH4 9.3 ROH 16-18 | Ho.C=CH, | 45 243
HF [ 32| HCN [94[0=C-CH| 925 CH:s |60] St Dev 27




Page 2 of 5

1) The molecule below was recently synthesized in one step via a Diels-Alder reaction, as a
precursor to several spiro bicyclic compounds isolated from sea plants. (15 pts total)

a. Draw a star inside the ring which was formed during the Diels-Alder reaction. (3 pts)

b. Draw the two disconnect lines (o—) across the bonds that were formed during this
reaction. (2 pts)

c. Draw the two molecules that reacted to form this product. (5 pts)
o W

d. If they came together with a different orientation, these molecules could have reacted to
form another product with slightly different connectivity. Draw this product. (5 pts)

F‘.‘P | molecule UPS*C)C down:

2) Describe each of the structures below as aromatic, nonaromatic, or antiaromatic. Assume
each structure is planar. (10 pts)
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3) Find a way to synthesize the desired product from the given starting material. If more than
one step is necessary, show the product of each step Do not show mechanisms. (30 pts - 10
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4) 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. (15 pts total)

a. Draw this structure, based on its name. (2 pts)

B
b

g

b. Draw the mechanism for bromine Qdetaching from the molecule to create two ions. (3 pts)
Br B

-
) - 0

Jm—

c. One of these ions is unusually stable. Explain why in under thirty words. (5 pts)
The "‘":j s sromdic! (yd;‘g agsume P’mﬂ: evey odom a7 syster, cn’/ 6T elects

d. Explain why this molecule behaves like a salt, in under thirty words. (5 pts)
There 15 & lenje tacreese in stabilidy  whee dlo riy becores aroncdic,
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5) Draw out the mechanism for the bromination of benzene with Br; and FeBrs. (10 pts)

Rr~B¢ Febrs ® < ‘Br - FeBe:
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6) Predict the major product of the following reactions. If no reaction occurs, then write NR. Do

not show stereochemistry. (20 pts; 4 pts each)
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7) Extra credit! This reaction forms a molecule with a carbonyl in it. Based on what you know
of alkyne and alkene reactions, draw the product of this reaction and the mechanism for how

it forms. (10 pts extra credit)
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