Fall 18: Organic 1 Exam 1 Ch 14 50 points

Name

If you do not want your graded exam placed in the box outside my office, then please check here,

1-10 Are True/False (10pts)

1) Cyclopentane has zero ring strain.

2)  Lewis Acids are two electron acceptors.

3)  The rate determining step is the slowest step in a multistep process.
4) A nbond is formed by the sideways overlap of p orbitals.

5)  Chair and Boat are two possible conformations for Cyclohexane.
6) Hexane and Cyclohexane have the same molecular formula.

7)  The methyl radical (¢CH3) will have H-C-H bond angles of 120°.

8)  Bond dissociation energy is the energy required to break a covalent
bond into radicals.

9)  Endothermic reaction steps have late (product like) transitions states.

10)  Fluorine has 9 valence electrons.
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11) (6pts) For the molecule below in line angle diagram (stick figure) form,
calculate the number of:

OH OH

o) o)
HO O OH

HO OH HO OH

a) Carbon atoms

b) Hydrogen atoms

c) Oxygen atoms

d) Pairs of non-bonding electrons (lone pairs)
e) sp’ hybridized Carbons

f) sp® hybridized Oxygens

12) (2+1pts) i) Draw the following molecule using a Newman projection.

HoN_ 7 NH,

H'|_| H

ii)) What name is given to the above conformation where the C-N and C-N
bonds have a dihedral angle of 60°?
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13) (3pts) Using “fish hook” arrows (which represent the movement of ONE
electron), draw the mechanism for this reaction.

C1—Cl *CH,CHj3 — Cle Cl—CH,CHj;

14) (3+4pts) Name the following compounds in [UPAC form.

(@) \>ﬂ/\ (b) A

w

15) (3pts) Draw 1, I-diethylcyclobutane using a line angle formula (stick
figure) representation.
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16) (1+2+1=4pts) i) Why (or when) do we use resonance structures?

ii) For the below resonance structures, draw the electron movement (curly
arrows) that converts the left hand side structure into the other.

| . O ]
9 ¢
H\ N N
o C O@ -— H o C\O

iii) Which resonance structure is of lower energy?

17) (5pts) a) What is meant by the term “favorable reaction”?

b) What is meant by the term “kinetics”?

In the famous equation AG=AH -TAS

¢) What does the A mean?

d) What does G represent?

e) What does H represent?
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18) (5pts) Circle the lowest energy member in each threesome.
(a) \or\/ \l/\/ Y\./
H
H
®) H H3C$H

H H CH3
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(c)
F

&H
H
? Hso)hr )hr )hr
CH,CHs CH,CHs H
H CH,CH;
(&) O/
®
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n—{ 9—1
I T
m

T

=,

19) (1pt) What term describes molecules that are different, but have the
same molecular formula?
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20) (3pts) The molecule from Question 11 exists in the following three
dimensional conformation.

A

\\

OHOH

o) OH
HO 0
OH O

OH

a) How many 6 membered rings are there?
b) Is OH group labelled “A” in an axial or equatorial position?

¢) How many axial C-H bonds are there in total?

***BONUS QUESTIONS (Up to 3 points)***

The above molecule is actually a sugar found in dairy products. Most humans
do not have the enzyme needed to break down this sugar, and are therefore
“intolerant” to this molecule resulting in abdominal pain, bloating, diarrhea,
gas, and nausea.

What is the common name of the above molecule?

Guess the percentage of global population that are intolerant to this molecule.
(2 points for exact %, 1 point if you are within 5%; according to a 2017
“Current Gastroenterology Report”).
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Fall 18: Organic 1 Exam 1 Ch 1-4 50 points

Name SuNw TANY A

If you do not want your graded exam placed in the box outside my office, then please check here,

1-10 Are True/False (10pts)

1) Cyclopentane has zero ring ‘?"L
) yclopentane nas Zero ring strain iy CQ

2) LLewis Acids are two electron acceptors. t

-
~

3)  The rate determining step is the slowest step in a multistep process.
4) A 7 bond is formed by the sideways overlap of p orbitals. |

5)  Chair and Boat are two possible conformations for Cyclohexane. i
6) Hexane and Cyclohexane have the same molecular formula. ELKUQ

7)  The methyl radical (eCHj3) will have H-C-H bond angles of 120“:"\/

8) Bond dissociation energy is the energy required to break a covalent .~
bond into radicals. \
-

9)  Endothermic reaction steps have late (product like) transitions states N

10)  Fluorine has 9 valence electrons. Y( k\ o
AN
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11) (6pts) For the molecule below in line angle diagram (stick figure) form,
calculate the number of:

OH OH

O ©)
HO O OH

HO OH HO OH

a) Carbon atoms 1.2

b) Hydrogen atoms ll

c) Oxygen atoms ||

d) Pairs of non-bonding electrons (lone pairs) 1
e) sp? hybridized Carbons ()

f) sp® hybridized Oxygens ||

12) (2+1pts) 1) Draw the following molecule using a Newman projection.

H NVH
HoN . NH, L[ \,_. _NHy
o @
H H s H
Moo

i1) What name is given to the above conformation where the C-N and C-N
bonds have a dihedral angle of 60°?

kl)_ (-.:m.\-.)x (__ \.'\ e_
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13) (3pts) Using “fish hook” arrows (which represent the movement of ONE
electron), draw the mechanism for this reaction.

CD CH?CH"; —> Cle CleHzCHg

14) (3+4pts) Name the following compounds in [IUPAC form.

(b) A

‘k{; = TRIMETHY L HE XA

_— o _ ——
CIS - 12-dimeTuye Syeco PRoPAVE

-

15) (3pts) Draw 1, 1-diethylcyclobutane using a line angle formula (stick
figure) representation.

[

N
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16) (14+2+1=4pts) i) Why (or when) do we use resonance structures?

bor c\zalh;cd:w;\ﬁkm& on-clsial Sty tobwie  Oae e
- : : \

Lawis SN2 Connoke accy &h\j \ﬁcfk-rc;;) te  Siudvre .

‘_
i1) For the below resonance structures, draw the electron movement (curly
arrows) that converts the left hand side structure into the other.

5 5 O
2R ¢
HoCp? = gLy
U H

iii) Which resonance structure is of lower energy?

T{;'(’} aJe e NeNE «_;\wnﬁa
¢ -

17) (5pts) a) What is meant by the term “favorable reaction”?
W Ceodion )KK'-& s wore Vodudk than SR ﬂa melarial
'\J\J\NJ& KQ*I, > l . Or d:)' (R t'LQ%;&tVQ_ _

b) What is meant by the term “kinetics.”‘.s
Crakics A\LCL«,.\\ Gkl \JC\L 32\%“1 Y _(*"‘J‘“L?t;"“"'“ Mow ‘&”’*‘M}S—
Qf\z G«LL- 5 C*\“\r\si&'—-; O AL CL\:\&L\,.%, St’\n C&\Mu?qxﬂf 5

In the famous equation AG = AH - TAS

¢) What does the A mean?
& &€ C‘b{i be Yo b\L C\“\GA!-'_\L n .
d) What does G represent?

¢) What does H represent?

i:*{\ \5\&(‘\
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18) (5pts) Circle the lowest energy member in each threesome.

19) (1pt) What term describes molecules that are different, but have the
same molecular formula?

1SoMER.
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20) (3pts) The molecule from Question 11 exists in the following three
dimensional conformation.

a) How many 6 membered rings are there?

WO

b) Is OH group labelled “A” in an axial or equatorial position?

FOAL

¢) How many axial C-H bonds are there in total?

—

7

“#*BONUS QUESTIONS (Up to 3 points)***

The above molecule is actually a sugar found in dairy products. Most humans
do not have the enzyme needed to break down this sugar, and are therefore
“Intolerant” to this molecule resulting in abdominal pain, bloating, diarrhea,
gas, and nausea.

What 1s the common name of the above molecule? t
L CLVOS e

Guess the percentage of global population that are intolerant to this molecule.

(2 points for exact %, 1 point if you are within 5%; according to a 2017
“Current Gastroenterology Report™). -

(S 7

L./i,-’l [ \_/
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