Organic Chemistry I Lecture Fall 2017 9/20/17 Wednesday ExamIl Dr.Hahn Exam#
Name / %\,/ (print) Name (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Muitiple choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space,
continue on the empty back pages but clearly label where the remaining answer can be found. (If I can't find your answer
or cannot read it, I obviously cannot grade it). Return your entire exam including the periodic table.  (Please count your
exam pages and make sure there are real pages + periodic table )

It is your responsibility to return the entire exam package (with periodic table assembly inside the rest of the exam) directly
into Dr. Hahn's hands. ¥ you do not and the exam disappears or sits around for days NOTin Dr. Hahn's possession,
that exam will count as an UNEXCUSED missed exam,

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2 pts
each, ' pts total)

1) Which of the following are anti conformers? 1) _/ 2
H CH, H #
H H H._~7 H H H H CHy
H CH, H’ H HC TH O MG H
éH.s éHa Chyy H
| " n iv
A)T and I1I B)Iand IV C)Iand I (DTand v
2) Which of the following conformers has the highest energy? 2) / Z
e M u CHy
H CH, cHa
“H o "H H H
H H ow
OII D)1V
3} Which of the following statements about constitutional isomers 18 not true? 3) @
A) They have different [IUPAC names.
They always have the same functional groups.
C) They have different chemical properties.
D) They have different physical properties.
4) How many stereogenic centers are present in the following compound? 4) g

a1 @2 03 D)4
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5) Which of the following are gauche conformers?

H CHy H H

H . H H “ M H. H H Gy
H i CH, H H HyC H  HyC “h
CH, CHy cH, H
o 3 < Iy
A and IV Byl and 11 Qland Nl D) IT and 10

6) What is the hybridization of a carbon atom in an alkane?
A) SpZ B) sp @sp3 Dyp

7) What is the relationship between the following two compounds?

T

A) Constitutional isomers B) Identical
@ Stereoisomers D) Not isomers, different
compounds

8) What is the relationship between the following two compounds?

T w

onstitutional isomers B) Identical

C) Stereoisomers D) Not isomers, different

compounds

9) I an acyclic alkane hydrocarbon contains n carbon atoms, how many hydrogen atoms must it also
contain?

A)ns2 +2 C)n-2 D) 2n E)n

10) Rank the following alkanes in order of decreasing
the highest boiling point first.

H H 7]
A>T >1 B)I>1I> I @>m>n D)II>1>1

boiling point, putting the alkane with

SJ‘L

8) #

[PG\C s W’\ - Mare VDO {V\fLQ/wﬁ/Z/é/U%
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Part II: Short Answers (42 pts) Show work on all questions for partial and full credit even on questions
which do not specify.

A Nomenclature: (8 pts total, 2 pts each )

1. Given the structural formula shown below, give the ITUPAC name of the molecule.
a. name f) ”Q/ézgﬁ - &I‘“ hﬂ% [,/W‘H—

(ﬁ?_ Cayl.
2»CH>-€CH-~-CH>CHj3

ooty oAl
b 6{*/1;32'

b, name m@%/\,ﬁ —2- ﬁﬂ%f@ C%&@WM
CHr~CHirG b%c& PV Opcre

H> CH;

2~ propst
g
2. Given the following ITUPAC name, draw a structural formula of the molecule (skeletal formula

acceptable, condensed structure, Lewis Dot structure acceptable, molecular formula not acceptable -
don't forget to shew the hydrogens in your formula unless you are using the skeletal structure.,)

a. 2,5-dimethylheptane \‘ H 9 ?H}

¢ oy -Gy

L+

b. 3-ethyl-4,4-dimethyinonane QH,
. b
b H

WC— cw§~£ — g (g Gl iy
u C[l; Qﬂ*}
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B. Reactions: Complete the following reaction by giving the product structural formula. Reaction does
not need to balanced. (6 pts)

CH; CH:CH:.CHs Oz, Q 0) -+ Q'L 0

C. Short Answer: (28 pts)

1 Given the following drawing of the chair form of cyclohexane: label the blanks with either (a) or (b).
(a) axial hydrogen (b) equatorial hydrogen (12 pts, 4.pts per blank)

2 Given the following 3 D structure of molecules containing chiral carbon, draw the mirror image. (6
pts, 3 pts each )
a. mirr Q H; ] @
Hs k
futi
I CH; N*g (

mirror image

b mirror

I
Ll“l H’
\\\“1\5
g 5, ¢

mirror image
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Given the following molecule, put a * by all stereogenic centers (chiral center) (6 pts, 2 pts each)
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PartIIl: Long Answers (38 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

1. Given the following molecule draw the Newman projection formula for the molecule shown.
Between the 2 carbons with the *.  Please note the location of the eye. (18 pts)

Hs Hs
CH;-—CHziH—EH»CHg N a>
a. Draw a staggered form. (6 pts)
C\o,p /Qu 9

s
CJA} N

b. Draw an eclipsed form (6 pts)

Cl

%Hx,
¢. Which of your two strugﬁ.\)‘es is more stable ? @)r (b)] (circle one) (6 pts)
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2. Given the following molecule, give 4 constitutional isomer. (20 pts, 5 pts each) ( /] ()

b preg e

gvk/

L
Sk{\/
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Orgaric Chemistry I Lecture Fall 2017 9/20/17 Wednesday Exam Il Dr.Hahn Exam #

Name (print) Name (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions.
Multiple choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space,
continue on the empty back pages but clearly label where the remaining answer can be found. (1 can't find your answer
or cannot read it, I obviously cannot grade it). Retum your entire exam including the periodic table.  (Please count your

exam pages and make sure there are real pages + periodic table )

It is your responsibility to return the entire exam package (with periodic table assembly inside the rest of the exam) directly
into Dr. Hahn's hands. If you do not and the exam disappears or sits around for days NOTin Dr. Hahn's possession,
that exam will count as an UNEXCUSED missed exam.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2 pts
each, ' pts total)

1) Which of the following are anti conformers? 1)
H Ha- H 53
H “ H . ¥ H M H Gty
H CH, W H HsC “H o He R
CHy CH; Gy H
1 i ] v
AYII and 1T ByTand IV C)land IT D) II and IV
2) Which of the following conformers has the highest energy? 2)

w H

Ml O D)V
3) Which of the following statements about constitutional isomers is 7ot trae? 3)
A) They have different [IUPAC names.
B) They always have the same functional groups.
C) They have different chemical properties.
D) They have different physical properties.

4} How many stereogenic centers are present in the following compound? 4)
Ayl B) 2 Q)3 D)4
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5) Which of the following are ganche conformers?

5)
H #
|3
H H H CHg
H ~ "CHy HyT H
CH, H
1 Y
Ayland [V B)1and IIT CTand i D) If and ITI
6) What is the hybridization of a carbon atom in an alkane? 6)
A) sp2 B} sp Q) sp3 D)p

7) What is the relationship between the following two compounds?

SgiltG

A) Constitutional isomers * B) Identical

7)

C) Stereoisomers D) Not isomers, different

compounds

8) What is the relationship between the following two compounds?

f l' and [:]/

A) Constitutional isomers B) Identical

8)

C) Stercoisomers D) Not isomers, different

compounds
9) If an acyclic alkane hydrocarbon contains n carbon atoms, how many hydrogen atoms must it also 9)
contain?
Ayn+2 B)2n+2 Qn-2 D)2n E)n

10) Rank the following alkanes in order of decreasing boiling point, putting the alkane with  10)

the highest boiling point first.

PN J\/
i ] 1}
A>HI>1 BI>1>1I OlI=Ol>H DH>1U>]
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Part II: Short Answers (42 pts) Show work on all questions for partial and full credit even on questions
which do not specify.

A Nomenclatare: (8 pts total, 2 pts each )
1. Given the structural formula shown below, give the IUPAC name of the molecule.

a. name

CHaCH2CHs¢~€H2 CHs

H>CH>-CH»€H~CHzCH;3
Hs
b. name
CH-CH-CH;
/CH3

2. Given the following JUPAC name, draw a structural formula of the molecule (skeletal formula
acceptable, condensed structure, Lewis Dot structure acceptable, molecular formula not acceptable -
don't forget to show the hydrogens in your formula unless you are using the skeletal structure.)

a. 2,5-dimethylheptane

b. 3-ethyl-4,4-dimethylnonane
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B. Reactions: Complete the following reaction by giving the product structural formula. Reaction does
not need to balanced. (6 pts)

CH; CHCH:CH; Oy

C. Short Answer: (28 pts)

1 Given the following drawing of the chair form of cyclohexane: label the blanks with either (a) or (b).
(a) axial hydrogen (b) equatorial hydrogen (12 pts,4.pts per blank)

2 Given the following 3 D structure of molecules containing chiral carbon, draw the mirror image. (6
pts, 3 pts each )
a. irror
H;
ikt CH3
mirror image

b mirror

1

{
H “”lZC\Br

mirror image
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Given the following molecule, put a * by all stereogenic centers (chiral center) (6 pts, 2 pts each)
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PartIII: Long Answers (38 pis) Show work on all questions for partial and full credit even on
questions which do not specity.

1. Given the following molecule draw the Newman projection formula for the molecule shown.
Between the 2 carbons with the *.  Please note the location of the eye. (18 pts)

Zilﬁ_j Hs
CHsCH H~€C H-C1H; Ci

a. Draw a staggered form. (6 pts)

b. Draw an eclipsed form (6 pts)

¢. Which of your two structures is more stable ? [(a) or (b)] (circle one) (6 pts)
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2. Given the following molecule, give 4 constitutional isomer. (20 pts, 5 pts each)
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