SL Organic Chemistry

Muitiple Choice
Identify the letier of the choice that best completes the statement or answers the question.

1. Which formula is that of a tertiary halogenoalkane?
b, CH:CH,CH:F d. (CH3):CH,CH;Br
2. What kind of reaction does the equation below represent?
CH,=CH, + Br; --> BrCH,CH:Br

a. Condensation . Reduction
b.  Substitution & Addition
3. Which formula represents an aldehyde?
fa. s CH:CH.CHO ¢. CHiCOCH;
b. CH;COOCH; d.  CH3;CH,COOH

4. Which list is correctly ranked from least soluble in water to most soluble in water?
"I Butan-1-0ol Pentan-1-0l Hexan-1-ol
II. Hexan-1-0l Pentan-1-0l  Butan-1-ol
I1l. Pentane Pentanal Pentan-1-ol
;}V% Pentan-1-ol Pentanal Pentane

I and HI only ¢. HandlV only

b 11 and 111 only d. land IV only
5. hat is the correct bond angle for the indicated carbon atom?
o .
lg
HQC'/JTM\?:Hg
a. 109.5° 1200
b, 180° . 900
6. Which of these can be used to test for the presence of double bonds via a visible color change?
I. Br If. HBr T HCI
r‘a i only c. Il and 11T only
"6, Iand 1l only d LI, or Nl

7. Reacting which of the following substances with acidified potassium dichromate will produce a color change
from orange to green? '
I. Propan-1-ol
I1., Propan-2-of
\T'Eﬁ%. Propanone
if;%% I and II only ¢, III only
b. I, I and III d 1 and 11l only



8. Which of the following structures represents an aldehyde?
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9. What is the best definition of a structural isomer?
a. Compounds which have the same atomic numbers but different mass numbers
b, Compounds that have the same general formula but differ by a CHz group
¢.t Compounds that have the same molecular formula but a different arrangement of
atoms
d. Compounds that have the same empirical formula but a different molecular formula.

10. Which of the following couid represent a repeating unit of a polymer formed by propene?
Gy

£

tat (- CHCH(CH:) -) ¢c. (- CH(CHs)- CH(CH3) - )
b, (-CH,-CH:-CH:-) d (-CH;-CH:-)
11, In which reaction does carbon undergo the greatest change in oxidation number?

a. FEthanol to ethanat ¢. Propan-2-ol to propanone
b. Ethanoi to ethanoic acid d.) Combustion of ethanol with oxygen to
CO; and HhO

12. What is the product when CH2CH; reacts Wiﬂ;}wgz ?

a. CHF.CHs: (¢t CHoFCH:F
b. CH.CH,F +HF d. CHF.CH; +H;
13. Which products can be formed from the incomplete combustion of a hydrocarbon?
I. Carbon
1. Hydrogen
I1I Carbon monoxide
a. I, 1L, and Il c. Il and 1T only
W I, and Il only d. il only




Problem
14, (a)Four alcoho] isomers with the formula C4H, 00 exist. Draw each isomer, provide its [IUPAC name, and

identify it a primary, secondary, or tertiary alcohol. [12].
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15. Draw the structural formula of the following. Show all hydrogens [4}
2 methy! butanocic acid

2,2 dimethy! butane

1,1 dichloro 2,2 difluoro ethane
;g

§




16. Define the term “nucleophile” and provide an example of a nucieophile. [2]
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17. Give the most likely mechanism for the conversion of 2 methyl 2 iodobutane to 2 methyl butan -2-ol. [4]

18. Draw three repeating units of the polymer polychloroethene. [1]

Drihute aqueous MaOH /,-CH H ?
e s e e ri
4 Heat H,0 “‘*«CHZ +

a) Draw the structure of reactant D' (1]
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B) Supply the reaction conditions at “A” to isolate the organic product given. [1]
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a) Complete the reaction above by drawing the structure of the most likely product to the right of the
arrow{2]
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A) What reaction conditions are required for step A? [1]

B) What reaction conditions are required for step B? {1]
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Step 1 J,CHE"‘BV Step 2
HC==CH, — HC e HaC OH

a) State the name of the reagent used for step 1 1]

=

¢) State the conditions required to make ethanol directly from ethene and state one important commercial use
of ethanol. [2]




Three compounds with similar relative molecular masses are butane, propanal,and propan-1-ol.

a) List the three compounds in order of increasing boiling point (lowest first) and explain the differences in
their boiling points. [4]

FaT—

b) Predict, with an explanation, which of the three compounds is least soluble or miscible in water. [2]

g

¢)When propan-1-ol is oxidized using a warm acidified solution of potassium dichromate two different organic
products can be obtained. Deduce the name and structural formula for each of the two products. [3]

of propan-2-ol.{1}

e) ldentify the class of alcohols that propan-2-ol belongs to and state the name of the organic product formed
when it is oxidized by an acidified solution of potassium dichromate. [2]
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The compound C;Hy4 can be used as a starting material for the preparation of many substances,

(a)  Name the compound CyHy4 and draw its structural formula.

{b) In the scheme below, state the type of reaction and identify the reagent needed for each
reaction. , 4o dahi, L

k:

AB CoHy
2Hi Fe

3
\é 3

Eo ’
(¢)  C,H4 can be converted into one of the compounds below in a single step reaction.

C,H,Cl

Draw the structural formula for each of these compounds and identify the compound
which can be formed directly from CoHy.

{d)  One of the two compounds in (¢) has an isomer. Draw the structural formula of the
isomer and explain why it can not be formed directly from C;Ha.

(e} C,H, can also react to form a polymer. Name this type of polymer and draw the
structural formula of a section of this polymer consisting of three repeating units.

&

Polymers can also be formed in a different type of reaction. ldentify this type of reaction
and name two different types of such polymers.

&

(i}  insoluble in water and give your reasoning.

(i)  water soluble and give your reasoning.
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Me{hylbenzenqe, Céf—I sCHs, reacts with C%z{{} form different products depending on the conditions
used. For the gas-phase reaction of CsHsCHjy and Cl, in ultraviolet light,

(a) draw a structural formula for the product C,H-Cl.

{b) provide a stepwise mechanism, clearly labelling each step&:

(c) expiain the role of the ultraviolet light.




Ethene, propene and but-2-ene are members of the alkene homologous series,

(a)  Describe three features of members of a homologous series.

{b)  State and explain which compound has the h:ghcst boiling point,
;}3 gp
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{e) Propene can be converied to propanmc acid in three steps:

stepl-., step 2 Testep 3
propene gjmpan i-ol apropanal dropanoic acid

State the type of reaction occurring in steps 2 and 3 and the reagents needed. Describe
how the conditions of the reaction can be altered to obtain the maximum amount of
propanal, and in a separate experiment, to obtain the maximum amount of propanoi¢ acid.
g iy ; Iy

(f)  Identify the strongest type of intermolecular force present in each of the compounds
fpmpaﬂ 1- el propanal and propancnc acid. List these compounds in decreas:z}g ordel of




