Exam 3 Fall 2004

A. Nomenclature: (15 points)
Give an acceptable IUPAC name for each of the following compounds. Be sure to include the
stereochemistry when indicated and appropriate.

F

\

OH




B. FACTS: Total = 25 points

1. Draw the tautomer of the compound below. (3 points)

O

2. Place the alcohols in order of increasing reactivity in an acid catalyzed dehydration. (1=least
reactive, 3=most reactive) (6 points)

HO

3. Place the compounds in order of increasing acidity. (1=least acidic, 3=most acidic) (6 points)
OH OH OH
NO,

O,N

4. Although the product of an alkene and HBr/peroxide is described as a non-Markovnikov product
the reaction follows the general principle of Markovnikov’s rule. Explain (4 points)

1

5. List three methods for converting an alcohol functional group to a good leaving group in SN2 or
SN1/E1 reactions. (6 points)






C. Reactions: Total = 36 points, 6 points each

- Please provide the major product or the reagents in the answer box. Indicate stereochemistry if
applicable. Full credit is awarded only when the product of each step in a multi-step reaction is
shown below the reaction.

1. BHg* THF

2. H,0, / OH
1. .
\/\( N PBrB
4. (CH3CHa),Culi
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2. 1. LiAlH,4, then HO*
/\/lLO/\/\ -

2. POCls / pyridine
3. CHCl, / KOH

3 <:>/\/\ 1. HpS0,/ 180°C
. OH P
2. Bry / CH,Cly
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1. Hg SO4/HESO4/H20
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D. Mechanisms: (12 points )

The reaction below produces a mixture of products. Provide a clear mechanism to explain the
formation of the products shown. Use curved arrows fo indicate "electron flow". Remember to show
only one step at a timeg, Show all intermediates and all formal charges. Do not show transition
states.
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E. Synthesis: (12 points)

Synthesize the molecule below from cyclohexanol and alcohols or alkynes of three carbons or less,
any peroxyacids, any oxidizing or reducing agents, and any other inorganic reagents. The
stereochemistry of the final product is important. (Please do not include mechanisms.)
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1
H He
1.0079 Key: . 4.0028
lithium: beryllium element name 1 “ — boran Garbon nitrogen OXygen fluoring neen
3 4 atomic number a MNQ \ m 5 6 7 8 8 10
Li | Be symbol L AWe! B|C | N| O, F|Ne
6941 8.0122 atomic weight {mean relative mags X Q § " m;v 10811 12.01% 14.007 15.949 18.998 20.180
sodium magnesium . .- . aluminium silicen phosphorus suffur chlarine argon
. ’ 15 16 17 18
Na | Mg Al | Si| P | S Cl|Ar
22.990 24.305 ’ 268982 28 086 30.974 32.065 35.453 39.943
potassium calgium scandivm titanium vanadium | chromium | manganese iron coball nicke! copper zinc galfum germanium arsenic salenium broming xrypton
19 20 2 22 23 24 25 26 27 28 29 k0] 31 32 33
K |Ca 18| Ti| V| |CriMn{Fe|Co| Ni|Cu|Zn|Ga|Ge|As| Se| Br| Kr
38.088 40.078 44.956 47.B67 50.942 51.996 54.936 55.845 50.833 58693 53,546 §5.29 69723 72.61 74.922 78.96 789.904¢ 83.80
fubidium stronlivm yilrium zirconium niobium | molybdenum| technetium | ruthenium thadium paladium silver cadmium indium tin antmony teliuriums iodine Xenon
37 38 39 40 41 42 43 44 45 48 47 48 49 50 51 52 53
Rb| Sr Y ! ZriNb/Mo|Tc{Ru|Rh|PdAg|Cd|In Sn|/Sb|Te| | | Xe
B5468 a7.82 B1.906 91.224 92.906 5594 58] 101.07 102.81 106,42 107.87 112.41 114.82 118.71 121,76 127.50 126.80 121.28
caasium barfdum i {uletium Thafnium Tantalum furgsten thenivm ‘| ossmium Jridium platinum gald meicury thakivm lead bismuth pelonfum asiatline radon
55 56 57-70 7 72 73 74 75 76 rii 78 79 80 81 B2 B3 a4 85
* -
Cs | Ba Lul Hf | Ta| W|Re|Os| Ir | Pt |AujHg| Tl | Pb| Bi | Po| At | Rn
132.91 13733 174.57 178.49 180.95 183.84 186.21 19023 192.22 195.08 196.97 200.59 204.38 2072 208.88 j209] [210] [222]
francium radium lawrencium |rutherfordium| dubnivm | seabargium bahrium hassium meilnerium | ununnilium | trununium | anunbidn i ununquadium
ar B8 §9-102 103 104 105 106 W07 108 109 110 111 112 114
*k
Fr | Ra Lr | Rf | Db |-Sg | Bh | Hs | Mt (Uun/Uuu/Uub Uug
J223] {226] i262) [281] 1262} [266) [264} {269) [268] 271 272 [277] [288]
lanthanum carfum | praseodymium| necdymium | promeathium | samarium europium ¢ gadoitnium terbium dysprosium | holmiuem erbium thulium | yiterbium
61
* . .
lanthanoids | La | Ce ! Pr | Nd |Pm|Sm| Eu|Gd|Th |Dy|Ho| Er | Tm; Yb
136.91 140,12 140.91 144.24 {145] 153.36 151.86 157.25 158.93 162.50 164,83 167,26 158.83 173.04
aclinium thorium protactinium]  uranium neplunium | plulenium | smercium edrivm berkelium | ealifornium | einsteinium fermium  |mendelevium| nobelium
a9 99 91 a2 a3 84 95 236 a7 98 99 100 101 102
~actinoids | Ac| Th| Pa| U [ Np|Pu|Am|Cm|Bk| Cf | Es |[Fm|Md| No
{227] 232.04 231.04 238.03 [237] 2447 [243] [247] ] [247] [251] {282] [257] {25E] [259]

Symbols and names: tha symbels and names of the elemants, and their spallings are thosa recommended by tha Inlernatianal Linian of Pure snd Applied Chemistry ({UPAC - hiip:fiwwaw jupac.argl), Names have yat io be proposad leor the most recenlly discovered
eiements 110112 and 114 so those used hafe are IUPAC's lemporary sysiemalic names. In the USA and some oiher couniries, the mnm.::nm aluminum and cesium are normal while in the UK and elsewhere the common spelling is sulphur,

Group laheis: the numeric system (1—18} used here is the current IUPAC convention.

Atomic weights {(mean relative masses): Apard krom the heaviest eterments, these are ta IUPAC 2001 values and given la 5 Qm_s_mﬁmaﬂ Ti m_.:mm Eiemenis for which Ihe atomic weight is given within square brackets have no stable nuclides and are represented by the
element’s longest lived isolope.

©2002 Br Mark J Witter [WWabElements Lid and University of Sheflisid, webalements@shetheld.ac.ukl, Al rights reserved. For updates 1a this table see hitp:iwww wehelements.comiwghelements/supportimediafpdil. Verslon date: 3 Apr 2002




