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1. ( 8 points)
1. Name or draw, as appropriate, the following molecules according to IUPAC rules.
Do not forget stereochemistry where appropriate.

I~

a.

b. (2R,3R)-2,3-butanediol

Fisher Projection only

CH,CH, CH,CH,GH,OH

cH/ H

d. 1-chiorobicyclo-[2.2.1]heptane
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2. {10 points)

(a) Write a clear stereochemical structure for each of the products obtained in the
following reaction. (No mechanism is needed)

C H.O
HH Br

CH3 in Hzo., A

(b) show the product(s) obtained in each of the following reactions:
H CN
[ H2
B
Pt

HsC~7 Ha

CHy ———>

Pd/C
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3. (9 points) Heating CH,=CH-CH3 with HBr and a peroxide RO-OR affords 1-bromopropane.
(a) Write a detailed mechanism (with all necessary curved arrows) showing the two initiation
steps of this reaction and explain clearly why it is necessary to heat the reaction mixture.

(b) Write the propagation steps and calculate the value of AH? for the overall reaction shown below:
CHy;=CH—CH; + HBr —— BrCH,—CH;—CHgy

Your answer must show clearly the details of your calculation of AHY (NO mechanism needed).

Answer: AR =
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4. (10 points). Show the structure of the major product obtained in each of the following
reactions. Your answers must show clear stereochemistry where applicable. If no reaction
occurs, write NR. Do not show any mechanisms.

CH,
Br——CH,CH, t-Buoe_
H—1—CH, in t-BuOH
CH, A

CHgBr + (CHg)}yN ———>

CH3 Ph

EtO° Na®
H —_—
(CH3)3C Ph A
Br
Ph
®
Ph H Et0° Na
—_—
(CH3)sC Br A
CHa
=]
CH3S " Na®

c DMF
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5. (10 points)

(a) Show a step-by-step mechanism (with all curved arrows) for the reaction below:

—"—OH + HCI (excess) ——» —‘»Cl + H,0

(b) Complete the reactions below showing all the missing reagents (and key solvents if appropriate).
In all cases the choice of reagent must be such that the product shown is the major product

of the reaction.
@— CH,CH,OH

Y

)

Y

CH4OH CH;—O—CHs

{CH4),CBr

Y

(CH3)3CO—%_CH3
8]
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6. (9 points) |

(a) The relative reactivity of primary, secondary and tertiary hydrogens towards chiorination is 1:4:5.
Show a clear structure for each of the products that may be obtained by monochlorination of
2-methyibutane, and circle the product obtained in highest yield in this monochlorination reaction.
(Note: do not write any additional or duplicate structure, no detailed calculation is needed)

\[/\ rC, v,

(b) Write the rate law for the following reaction:

CHa o CHs, .
CH-CH,—Br + CN —>  CH-CHCN  +&r
CHy” CHs
ANSWER:

() In the above reaction has a relative rate of 1, what would be the relative rate of
reaction if the concentration of both the alkyl bromide and the CN~ were tripled?

ANSWER: Relative rate =
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7. (8 points) (a) Treatment of the bromohydrin (shown below) with sodium hydroxide affords

of this product and write a step-by-step mechanism (with curved arrows) to expiain Its formation.
(Hint: to be completfe your answer must show a clear conformation of the key reactive intermediate)

doos
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N
a
1

1
v
1
i
i

»

HO Br

B / NaQH
HI'I'. i"ICH3 e C4HBBr
CH} b in DMF

ANSWER:

{b) What type of reaction is involved in the above process?
»

(write the letter of the appropriate answer in the box}-—"""
(A) Hydrogenation (B) Radical reaction (C) Sy reaction

(D) Sp2 reaction (E) E, reaction {F) E5 reaction

{G) Rearrangement
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8. (11 points) No mechanisms are needed in this question

(a) Propose a step by step synthesis of Q starting from <;> and CH3Br

You may use common reagents as needed

(b) Propose a step by step synthesis of H3C——C|:H—CH3 from H,C=CH—CH;

You may use common reagents as needed D
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' . questions to be answered on this page, it only contains data that may
be of use in solving the questions contained in this exam. Not all of the data given is needed.

Value of gas constant: R = 2.0 cal deg'1 mol™

Value of e (base for natural logarithms) e =2.718

Value of absolute zero (kelvin) = -273°C

Bond dissociation energies (in Kcal mole’1) for the covalent bonds shown:

CHQZCHCHg

(I1 bond only: 66) RO—OR (35) H-Br (87)
CHy==CHCH; (5 + IT bonds: 151) Br—Br (46) H—1(71)
CH3CH,CH,—Br (69) l—1 (36) CH;-—-CH; (88)
CH3CH;CHa—1I (54) CH3CH;CHy—H (98) CH3CHy—CHy (85)
—Br
CHs—Br (70) CHyCHCH, (95) RO—H (103)
CHz—H (104) |
H
Partial periodic table of the elements
1a [ o]
i 2
. a
1.007341 HA IEA IVA YA VIA VIA ]4.00250
3, 4 5 6 7 ] 9 10
Li e C e
6.9 ]3.01218 TB1Y | 12,091 §14.0067 | 15.9994 | 18.9984 | 20.1797]
11 12 13 14 15 16 17 18
aimMg Al i r
22.5898 243050 mMB VB vB Yia viB [—""—\"lll - IB ne 26.9815 | 28.0855 { 309738 | 32.086 | 15.4527§ 39.943
19 20 21 22 23 24 25 26 27 28 29 30 31 a2 a3 34 35 36
a c| Ti r n|Fe|Co| Ni [Cul|Zn a e s |Sei{Br|Kr
39.0983 1 40.078 {44.9559 | 47.B8 |50.9415 | 51.9961] 54.838% | 55.847 | 56,9332 | %6.89 | 63.546 | 65.39 €9.723| 72.61 749216 | .78.96 79.904 { 8380
37 38 39 40 41 42 43 a4 45 46 47 48 49 50 51 52 &3 54
Sr Zr Mo | Tc |Ru Ag Sb|Te
854678 | 87.62 |[BB. 9059 { 91.224 192.9064 | 95.94 [98) 101.87 | 102,906 | 106.42 107.868 | 132.457] 11482 | 112.750] 121,75 | 127.60 |126.904] 121.25
55 56 57 72 73 74 75 76 77 78 79 8¢ B1 B2 83_ 84 a5 86
s!BallaeHf | Ta e {Os| Ir urHg T! |Pb | Bi |Po| At | Rn
132.505 | 137.327 133.905[ 178.49 | 80.948 | 183.85 | 186.207 § 190.2 | 192.22 | 195.08 { 195.957 200.59 }204.383§ 207.2 |208.380 | (209) (Z10) {222}

10



