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1. Classify the alkenes below as one of the following: monosubstituted, disubstituted, trisubstituted, or
tetrasubstituted. (15 points)
a. 2-methyl-1-pentene M{,‘zi«zé/ zﬂ —-”'\/"k‘
b. 2-methyl-2-pentene ‘l/u‘ SM /“«\,/;J\\
c. 4-methyl-1-pentene meovt el BT Hs o e S /j\
2. For the following substitution reactions show the product (or products). Indicate whether the reaction proceeds
by the Sy1 or Sy2 mechanism. (Be very clear about any stereochemistry outcomes) (10 points)
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3. For the following elimination reactions show the product (or products). (Be very clear about any
stereochemistry outcomes). (10 points)
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4. Name the following compound. Assign stereochemistry where necessary using the appropriate notation.

(10 points)

B Consider the following reaction: (25 points)
a. Draw all of the products for this reaction.
b. What type of mechanism(s) does this reaction proceed under (Sy2, Sy1, E2, or E1 — or some mix)
¢ Show the complete mechanism for the reaction, including all steps.
d. Label each step of the reaction with one of the following: nucleophilic attack, loss of a leaving group,
proton transfer, or carbocation rearrangement.

e. Clearly indicate the stereochemistry, if present, in any product (or products) X

nogen glegdh it

HO o, WO H#
P4

B H,0 N g
~ ————i i t P i

b . QM\ + E( /\”/’\\/‘ ¥ /‘\/‘%W/
(:;,:V \ 'W"‘u%
N ~(L
/\\/f"‘\/
Pl Lo ==

G
O Ve
ke



ORGANIC CHEMISTRY FALL 2017 LANEY COLLEGE

CHEM 12A (L1/L1L) INSTRUCTOR: STEPHEN CORLETT
EXAM 3 (225 points) Page 4 of 8
6. Consider the following series of alkenes. (15 points)
a. Rank each of them from most stable (1) to least stable (3).
b. Name each alkene (use E/Z notation if necessary)

Predict which alkene will have the most exothermic heat of hydrogenation (AHhydrog.)
(hint: remember, hydrogenation is alkene +H, — alkane)

X
Rank g { | 4
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Name “@ngaal&m /—W c?{@_ d
L an coqhotadaug
AHh\«'dn:ag L/
T Explain why fluoride (F)) is a better nucleophile in DMSO than in ethanol. (10 points)
8. Show how to accomplish all of the following transformations, i.e., fill in the reagents over each arrow.
(25 points)
b. l H,Lo
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9. Show how to accomplish all of the following transformations, i.e., fill in the reagents over each arrow. Some of
the steps might require more than one step (1. 2. , etc.) (20 points)
OH 3 A, p
. XXl Py ¢ b Na(N CN
Dmsp

[, Ts ¢ ;PTW
¢ lo. NaSu

SH 40 Nay SCH,§

5 =TS :
PTIRTN P

2 CH31
10. Nature’s “methylating” reagent is S-adenosylmethinone (SAM) shown below. It is the biochemical reagent
responsible for the near instantaneous production of adrenaline from noradrenaline. (20 points)
a. What is the reaction mechanism for this transformation?
b. Circle the leaving group.
c. Show the steps of the mechanism with electron pushing (that leads to intermediate A).
d. What is the likely structure of intermediate A.
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TABLE 9.5 Dependence of 5,2 Reaction Rate on the Basicity of Nucleophiles
from Different Periods of the Periodic Table in Methanol

Nuc:™ + HyC—I o> Nuc—CHy+ 1

25°C

k (second-order rate

Nucleophile pK, of conjugate acid* constant, M's7")

| Group 6A Nucleophiles
PhO" 9.95 79 %X 1075 -41
it -10 34 x10° -2.5
Br- -8 80x10° -4.1
ar -6 30x10°® -5.5
i 32 50x10°% -7.3

* pK, values in water

(Source: Marc Loudon Organic Chemistry 6" edition, Roberts and Co., 2016, p. 399)

12. Using the data in the table below (Table 9.6) clearly explain the following: (15 points)

a. The order of nucleophile strength of the halides in protic solvents (CH;OH).
/-:ro.’.MLQ o s W/SWWAL@LM = gwwej _/?/7—0?’40/
ﬁi&rtfu’dﬁ o Svbat NMuo Grzealen V*éw»ﬂwb S Lqu]%
S lunt | so gt sopunen

b. The order of nucleophile strength of the halides in aprotic solvents (DMF). &
VIigets W;J oe-a»%! cuwd Moaee (ol _ ¥
N4 M—l/&—e/ﬂ’ﬁz\a&/

c. What is the “strongest” nucleophile in the table using DMF as a solvent.

C‘d/a/vvﬁe}
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11. Consider the table (Table 9.5, next page) regarding the Sy2 reaction of select nucleophiles from Group 6A and 7A
with methyl iodide (CH;l). Note that this question requires complete explanations for each part (not just one or
two word answers) (50 points)
a. Which data in the table indicate the trend in nucleophile strength for Group 6A elements — which one is

the “stronger” nucleophile? Explain your answer.

b. For the Group 7A nucleophiles, given the trend in the pK, of the conjugate acid, is acidity a factor in
predicting how strong the nucleophile is? Explain your answer.

o What effect would switching the solvent of the reaction to DMSO have on the rate of reaction of the
nucleophiles in Group 7A with methyl iodide? Explain your answer.

d. Where would the nucleophile PhSe  be placed in the Table? Explain your answer.

e. For the “nothing” reaction in the table — the reaction of methyl iodide with iodide — how would you
measure the rate constant for the reaction if “nothing” seems to happen (note the leaving group in this
case). Explain your answer.
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10.
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Consider the table (next page) regarding the Sy2 reaction of select nucleophiles from Group 6A and 7A with
methyl iodide (CH;l). Note that this question requires complete explanations for each part (not just one or two
word answers) (50 points)

a. Which data in the table indicate the trend in nucleophile strength for Group 6A elements — which one is
the “stronger” nucleophile? Explain your answer.

You rots consiands 1esd v ”"5».;«5.43‘4&”—%4 Iﬂ/\-a,ﬂ./\ Heo
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b. For the Group 7A nucleophiles, given the trend in the pK, of the conjugate acid, is acidity a factor in

predicting how strong the nucleophile is? Explain your answer. ‘ﬂuw @ o PL‘
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£ What effect would switching the solvent of the reaction to DMSO have on the rate of reaction of the
nucleophiles in Group 7A with methyl iodide? Explain your answer.

Laoo Sigpily ot dus o Nack of Webordive [
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d. Where would the nucleophile PhSe” be placed in the Table? Explain your answer.
W d Lo om sy abog PhSC on the tofle and
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e. For the “nothing” reaction in the table — the reaction of methyl iodide with iodide — how would you
measure the rate constant for the reaction if “nothing” seems to happen (note the leaving group in this

case). Explain your answer. 1 " Y
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