. Convert the following structure from Line Bond Notation to a Lewis Structure. (4 pts)

O

. Convert the following Lewis Structure to Line Bond Notation. (4 pts)

H H
Ho
H C—C—H
AR
/C==C H
HO H

Give the official IUPAC name of the molecule shown below. (4 pts)

OH

Br O
- Fill in all missing non-zero formal charges on the molecule shown below. (4 pts)

OCH;

HsN" "CH,

. Draw a resonance structure for the molecule shown below. If your resonance structure has
any formal charges, be sure to show them clearly. (4 pts)

N
H,N “CH,

O

. Two resonance forms of the same molecule are shown below. Draw arrows to show how the

structure on the left would covert to the structure on the right and how the structure on the
right would covert to the structure to the left. (4 pts)

") — [ ]

R

OH ®0OH



10.

Draw the structure of the polymer that would form upon polymerization of the following
alkene with itself. (4 pts)

Cl Ci

Cli Cl

What is the relationship between the following two molecules? Are they identical,
enantiomers or diasteriomers? (2 pts)

Br Br

Lo

Cl Cl

Determine the R/S configuration of each chiral center shown below. Make sure to clearly
indicate the priority (1, 2, 3 or 4) of each group attached to the chiral carbon. (4 pts)

OCH
o

AN

Draw both chair conformations of the following cyclohexane compound and circle the one
that is lower in energy. (8 pts)

CH,

" CH,CH,CH,



11. Convert the following sugar to its ringthemiacetal form. Draw a five membered ring. Draw
the anomeric OH group in a beta () position. (6 pts)

CH,OH
—0
H-——t—OH
H~——OH
H——OH
CH,OH

12. What is the structural difference between these two polymeric forms of ghucose? (4 pts)

HO
HO
HO 1 o Q
OH
O /oH /
OH o
AN O OH
Oy
© OH
OH
HO |
00
HO— OH
i OO
HO— OH OH
O
OH OH
0
| OH



13. The following diagram depicts a phospholipid. (4 pts)
a. Identify and circle each of the following components: phosphate, amino acid, fatty acid.
b. Label the hydrophilic end of the phospholipid.
c. Label the non-polar end of the phospholipid.
d. Which end of the phospholipid faces an aqueous environment?

i
O—P—0~
e O,C l
g — O
HaN W/V\/\
0
LO\”/\/\/\/\/\
O

14. Construct a tripeptide THR TYR LSY from the amino acids shown below. Make sure to
draw it in the form it would take in your body (at physiological pH). (8 pts)

Flrsnng




15. Given the structures below, draw ribose 5-phosphate (4 pts):

HO o OH (i?
HO OH HO~FJ’—~OH
OH

ribose phosphoric acid

16. Fill in the missing reagent(s) needed to accomplish each of the following reactions. (12 pts)

o
& OH /U/\OH
a.
AN TR
0
e Jo I
HO,C™ “NH, _ Ho,&” WNH

o

C
 oH T M\/\
O
—0
c. OH \(\/W\/\
O
Q.
L oH \n/\/\/\/\/\
O



17. Give the product of each of the following reactions. (20 pts)

7 HNO,
a |

N
N d H30+

oH concenfrated H,50, + Heat

( yor

2




1. Convert the following struciure from Line Bond Notation to 2 Lewis Structure, {4 pts)

s 3k
a %

S, gy oz 8,0
D: Lol PR
e - ppp— e
by G L
2. Convert the following Lewis Structure to Line Bond Netation. (4 pts)
H H
Hor o
H\ /C_(%-ﬂ B /
CSC = -
/ A Ho
HO H

3. Give the official TUPAC name of the molecule shown below. {4 pts}

€ )

d ‘
! : bt -y
i st S P IaleFesic ! 3 \ !
2 e 2 % ’ & % nﬁﬁ{tﬁnm Lo Ta X e
%u @, @ o A
i
| |

4. Fill in ali missing non-zero formal charges on the molecule shown below. (4 pts)
N G,

R

4, Drawé resonance structure for the molecule shown below. If your resonance structure has
any formal charges, be sure to show them clearly, (4 pts)

CHy H ?Hs /
~ e, o b
“EN&VN % H N > Rt
o i

0 L
Oy
6. Two resonance forms of the same molecule are shown below. DPraw arrows to show how the
structuse on the left would covert to the structure on the right and how the structure on the

right would covert to the structure to the left, (4 pis)

A
. Co




7. Draw the structure of the polymer that would form upon polymerization of the following
alkene with itself. (4 pts) e

Cl Ci

Ci Ci

8, Wharis thesglationship between the following two molecules? Are they identical,
Qg&ﬁ?iomers diasteriomers? (2 pts)

s

Br

T%_r

Cl Ct

9. Determine the R/S configuration of each chiral center shown below. Male sure to clearly
indicate the priority (1, 2, 3 or 4) of each group attached to the chiral carbon. (4 pts)

Cre bt
>
P
d 7 f‘:;%__m,.»f”f 5
D

10. Draw both chair conformations of the following cyclohexane compound and circle the one
that is lower in energy. (8 pts)

CHg
' CH,CH,CH, iﬁ?ﬁ\}‘f /\\\v
: 4 q '*\% £
5




11. Convert the following sugar to its ring/hemiacetal form. Draw a five membered ring, Draw
the anomeric OH group in a beta (B) position. (6 pts)

CH,OH
=0 o
H"w——‘“ OH fg 'if} /{71‘5 . .‘:j g
iF ) / \\\ J |
H—+—0H A I;\%‘M’ I »
"l ]
CH,OH ] L{ )
£k (3

12. What is the structural difference between these two polymeric forms of glucose? (4 pts)

HO
HO | o

O 0 (ou
OH | G |
O

HO I



13. The following dlagram depwts a phospholipid. (4 pts)

a. Identify and czr’cie each of the following components: phosphate amino acid, fatty acid.
b. Label the hydmphﬂlc end of the phospholipid. 7 .
c. Label thedon-polar end of the phospholipid, '_
d. Which end of the phospholipid fdses sl aqueous environment? {

; rO Ny .
sy IV
#/r """" ., f H |
\, \o—P—oi—
‘ QG
! H3T§ } Y\ /\\/\//\/\
! .
. ,./kf \\NQ_“nv,m»-A“wLm - C
b {j \”N‘\/\/\/\w \

14. Construct a tripeptide THR TYR LEY from the amino acids shown below. Make sute to
draw it in the form it would take in your body (at physiological pH). (8 pts)




15. Given the structures below, draw ribose S-phosphate (4 pts):

&

i

i THEY . g %u“ w
HO ] ,°H HO—P—OH SO Py
OH C’% MO }/ \Z O

ribose ic aci - e

phosphoric acid

16. Fill in the missing reagent(s) needed to accomplish each of the following reactions. (12 pts)

O
|
. = OH Ly M H, o @(ﬂOH
AN AN
| < .
/J\ N Yy |
o HO,CT we, T &/,, & HOZC)\NH N
AN
—{3 SN
om \r\/W\/’A\
0
-0
c. —OH Y\N\/\/\
O
L OH \\ﬂ/\/\/\/\/\
0



17. Give the product of each of the following reactions. (20 pts)

2

HNG,

H,0"

1l
HO~E--0OH

OH

concentrated H,S0, + Heat

(o

i

.:1
& M""ﬁﬂw "\N‘»s f s
[N
o
L
A

T f:} %,
A M &
<\: gt EE -
i Frar



