CHEM 3331 (Richardson) Second Hour Exam — OctoBef016
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O 1:00 Monday w/ Thomas Carey
2:00 Monday w/ Thomas Carey
3:00 Monday w/ Matthew Farmer
9:00 Tuesday w/ Ryan McCaffrey
11:00 Tuesday w/ Ryan McCaffrey,
1:00 Tuesday w/ Ryan McCaffrey
2:00 Tuesday w/ Patrick Nordeen
3:00 Tuesday w/ Matthew Farmer
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10 e.c.

Total

100

This is a closed-book exam. The use of notes, lzatirs, or cell phones will not be allowed
during the exam. You may use models sets broughtlear ziplock bag. Use the backs of the
pages for scratch work. If your final answer i$ dearly specified, you will lose points. For
mechanisms, show all intermediates including coicenal charges, but do not show transition
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H He
1.008 2 13 14 15 16 17 40026
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Li Be B C N 8] F Ne
694 90122 1081 12011 14007 | 15999 18.998 20.180
I 12 13 14 15 16 17 I8
Na Mg Al Si | S Cl Ar
22990 | 24305 3 K 5 6 7 8 9 10 11 12 26982 | 28085 | 30974 | 3206 | 3545 | 39948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3s 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | S0942 | 51996 | 54938 | 55845 58933 | 58.693 | 63546 6538 69.723 | 72630 74922 7897 79904 | 83.798
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
85468 | 8762 | 88906 | 91.224 | 92906 | 9595 (98) | 10107 | 10291 | 10642 | 10787 | 11241 | 11482 | 11871 | 121.76 | 127.60 | 12690 | 131.29
55 56 57-11 72 73 74 75 76 7 78 79 80 81 82 83 L3) 85 86
Cs Ba . Hf Ta W Re Os Ir Pt Au Hg mn Pb Bi Po At Rn
13291 | 13733 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 20898 | (209) (210) (222)
87 88 89-103 104 105 106 107 108 109 110 n 12 113 114 s 16 1n7 118
Fr Ra # Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
(223) (226) (265) (268) 271) (270) 277 (276) (281) | (280) (285) (286) (289) (289) (293) (294) (299)
* . “ ide
Lanthanide 57 58 59 60 61 62 63 64 65 66 67 68 69 70 7
feries La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
13891 | 140,12 | 14091 | 14424 | (145 | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 90 91 92 93 94 9 9% 97 98 9 100 101 102 103
series Ac Th Pa U Np Pu Am Cm Bk Cr Es Fm Md No Lr
(227) 23204 | 23104 | 23803 (237 (244) (243) (247) 247) (251 (252) 257 (258) (259) (262)
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HNs

4.7
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1) Predict the major product of the following reacsotf no reaction occurs, then write NR. Do
not show stereochemistry. (30 pts; 3 pts each)

OH
a. <)\A MnOg
OH
b. KMnO
F
C. /©/ NaOMe
OoN

PhB(OH

Br _12
d. ©/ Pd(PPha),
NaOH
e. @b Grubbs 2"
= gen. cat.

o)
. HO/\/\OH
H*, 4AMS
o)
: HNNH,
' KOH, A
o)
h 1) PhMgBr
2)H;0*
o)

, NaBH,
I MeOH
o)
.
; ©)kH Ag(NH3),
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2) The mechanism for the Heck reaction is shown be(@% pts total)

L H-Br L
- | | Br—Ph
e H-Pd-Br Pd
Ph
T j
'
Pd-Br Ph-Pd-Br
e {®
L - L
HQC\
& @FD’d-Br P?Pfj-Br’/\ ‘CH,
ph— v 1
L

a. Label each arrow with the name for the step ocegrat the transition metal. (6 pts)
b. For each Pd species (a through f) list the oxidestate, unshared electrons, and electron
count at the transition metal. (9 pts)
These formulas may help you:
Oxidation state of metal atom = # of X-type ligands + charge on metal
n = # of unshared electrons = valence electrons in neutral metal — oxidation state
Electron count = # of valence electrons in neutral metal — charge on metal + # of X-type ligands + 2¢(# of L-

type ligands)

Oxidation state = Oxidation state =

(@ Unshared electrons = (@ Unshared electrons =
Electron count = Electron count =
Oxidation state = Oxidation state =

(b Unshared electrons = (© Unshared electrons =
Electron count = Electron count =
Oxidation state = Oxidation state =

(© Unshared electrons = ()  Unshared electrons =
Electron count = Electron count =

c. Show the product(s) of the following reactions. (i§)

Br
T o B
3

Br Pd(PPhs),
Et;N
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3) Find a way to synthesize the desired product flieengiven starting material plus any other
reagents. If more than one step is necessary, gf@product of each step. You do not need
to show mechanisms or the specific structure ofsiteon metal catalysts. (30 pts; 10 pts

each)
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4) Provide a mechanism for the following reaction. (1%

@)
OH OH )J\ O><O
)\)\/Ph H*, -H,0 )\)\/Ph

5) Extra credit! Arrange each of the following grougdgcompounds in order of decreasing
reactivity (1 = fastest, 5 = slowest) towards naplalic aromatic substitution with NaOMe.
For the fastest reactant, show all the resonamoesfi the intermediate and point out which
ones are particularly stable. (10 pts e.c.)

NO,

NO, NO, NO, NH,



