Chemistry 2203/7 ('09) ANSWERS TEST 2A Name: _ ABENOR Pagel/1
Marks arein parentheses

1.(7) For the molecules below, provide a systematic name (2 x 2 marks) and indicate the hybridization
state of the atonrs indicated by an arrow (2 mark); What isthe degree of unsaturation of thealkyl halide?
Show calculation. (1 mark)
spl
X ¥ cl
2-ortyne Cl
K sp/ Cl
1,1,5- trichloropentane
Deg of unsat = 12- [(9+3)]/12=0
2a. (2) Why does CH3-C=C-CHg; have ahigher melting pt (stacks better) than CHs-CH,C=C-H?
Greater symmetry of 2-butyne (mirror plane bisectsthe triple bond) relative to 1-butyne
2b. (2) Name two kinds of intermolecular interactions that affect physical properties of alkyl halides
Van Der Waalsinteractions and dipole —dipoleinteractions

3a. (8) Show thereagents required to execute the reactions shown below.

|| 1. BH3

2. H202/-0H

- CiBuy
HCFECFQI -_— F.C=CF,
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Br LiAlH4
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2. H2O W

3b. (8) Show the starting material required to give the product(s) shown below.

Li/MH
— 1 3, e Vd note: alkyne 15 linear at triple bond!
/_/' B riam,
. —_— —
tisomers
Ha
CH3:0H _— o MO Na* + [, Note: Me = Methyl
— HEr Br Br

—_— > 4&
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3c. (8) Show the expected product(s) if any, for each of the reactions shown below.

Cly 2 equival ents CIf!
—_ e Cl Cl

&CH

Cot t:tons

H,C/ Hgo+ o

= N\ AN
S N Yy

4a. (4) MECHANISM. Draw a mechanism for the following reaction, showing all intermediates or
transition states (1 mark), all curly arrows describing electron movement (2marks) and all charges (1
mark) (if applicable).

@ Q\OH, SM2 conditions

. benus mark for correcting
HOS structure of product |

Tranzifion state

4h.(6) Use 3 appropriate chemical equations to show why water (H,O, pKa 15.7) is capabl e of
guantitatively protonating terminal acetylide anion (R C=CH pKa 25).

R-C=CH + H,0 S > R-C=C- + H30+ Ka = 100 Eqgnl
HOH + H,O T > HO- + H30+ Ka, = 1057 Eqn 2

Add egn 2 and reverse of egn 1 : water and hydronium ion cancel to give an equation that describes
the protonation of terminal alkyne carbanion using water.

R-C=C- + HOH T > R-C=CH +-OH {K = 1/Ka xKap,= 10%® x101>'=10"3}
103 isavery large number : this says that this equation has a very favourable equilibrium constant

(K>>1) and so protonation of terminal alkyne carbanions (acetylides) with water certainly will be
guantitative and spontaneous.

SEE NEXT PAGE



5. (5) Stereochemistry. Indicate which of the molecules shown below is chiral (3 marks). Assignthe
absol ute configuration to any chiral centre (1). Draw a diastereomer of Compound A (1 mark)

F, OH e ® H, &
R I HO H
chiralﬁ ﬁal 7_4 careful - this 1z an achiral meso n:-::-mpound

5 OH conformation can be acjusted to see mirror pla
note conformation of molecule does not chang

1 . tundamental sterecchemical properties since
CI H 4 rotation around bonds 15 typically very rapid;
C ; H:C™7/
" h1ral 7 chiral H H, H
< R HO -l = HQ7—TDH
T= tritium OH

I = deuterium

. OH

D a diastereomer of A
diastereom ers are sterecisomers that are not mirror images



