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Question 1: Which of the following spectroscopic technigues uses the lowest energy of the

" electromagnetic radiation spectrum?

Ay UV

B) Visible

C) IR .

D) X-ray (

@wr S

Question 2: How many signals would you expect to see in the IH NMR spectrum of the following
compound? CH3CH>CH2CH3
W A e %

A) 1
B) 3
©: S
D) 4
E) 6

Question 3: How many signals would you expect to see in the 1H NMR spectrum of the following
compound?

E) 5

Question 4: How many signals would you expect to see in the 1H NMR spectrum of the following
compound?

“VH

ologvonok
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B) 5
C) 1
D) 4
E) 3

Question 5: How many proton NMR singlets will 2-bromo-3-methyl-2-butene exhibit?

0¥

A) 1 & c\s""b

B) 2 ne - Cc=C~ Wy .
b o~ \ X

@3 .> Wy (,“zv\‘,v

D) 4 J 5 Types

E)S

Question 6: What is the ratio of the protons in the following compound?
OJ
CHz
I l N2 \9‘:\,\
CH3—C—CHsBr  %-

% Question 7: What splitting pattern is observed in the proton NMR spectrum for the indicated

hydrogens?
\
OCH,CH, S¢&* :':w
booa?
A) singlet
B) doublet
C) triplet
- quartet g | e

E) quartet of doublets , )



Question 8: What splitting pattern is gbserved in the proton NMR spectrum for the indicated (bold

0% and italicized font) hydrogens? CH3OC£I£5_CH20CH3 U - g0
|
A) singlet O \, UIO é‘

»

B) doublet LU\ &
&N X

QO =
@ triplet O N
&

D) quartet (%

Jr

\IE)} quartet of triplets

Question 9: Which of the following technique(s) can readily distinguish between:

I i
CH3CPCH2CH3 and CH3 CCHEEH“E‘] | |
- ind s s
A) NMR ¥~ AR V\m& N \
B) IR yyp~Sams AYN RO
%YUUPb . \J‘Q
“C) MS oy~ dukfgrond e
D) Aand B
@ A and C {

Question 10: An unknown compound, C3H5Cl3, gave the following proton NMR data:

Doublet at 1.70 ppm (3H); doublet of quartets at 4.32 ppm (1H); Doublet at 5.85 ppm (1H). Please draw
the structure.

i ) -

— ' - B
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Question 11: Which of the compounds below most closely matches the following 1H NMR data: 7.6
(2H, d), 7.3 (2H, d), 3.5 (3H, s), 2.2 (3H, s)? Please, circle the correct compound . Zion Nnoy
~ ' 7 Vion
. OCH \ « HsC 2 OCH, ¥ 9
\ AV &0 -CVA;
o
\9 - %] 3
C L n O
Ha7)
, ) \ 4
A3
vl
5 OCH,CH,




Question 12: How many distinct carbon signals are expected in the proton-decoupled 13C NMR
spectrum of the compound below?

CO,CHy

A) 7

B) 6
C)3
D) 4
0s S
Question 13: Provide the structure that is consistent with the following spectral data: MF- C;H,,0,,

IR (cm1): 2950,1750 (7 C-W =
St

NOSPLOYSP Termacel 'g‘g-
HNMR: 23 (2H, q), LO GH, 1, 09 (9H, 5) 9’“’" CS e 27O 5
S AT W~ “;60
SCNMR: 185 (5), 78(3), 29(t) 14(q 12(q) K\c o Lu\\
o ST
xef
R TN
(W,

Question 14- Which of the following molecular changes is necessary for mass spectrometry to occur"
A) excitation of an electron from the ground state to higher energy state
B) change of alignment of an electron in a magnetic field
C) change of alignment of a proton in a magnetic field

@ loss of an electron §‘

E) molecular vibration

Question 15: Which of the following statements best explains the information we can gain from mass
Bﬁ spectrometry?
N It allows us to determine the number of protons in a compound
B) It"allows us to determine the kinds of functional groups in a compound ‘q
6@ It allows us to determine the molecular weight and the mass of some fragments of a compound

D) It allows us to determine the presence and nature of a carbocation in the compound

|
k\k It allows us to determine the presence and nature of a free radical in the compound (—

S



Question 16: Which compound’s mass spectrum shows peaks at M, M+2, a

abundances (intensity) are in a ratio of 1:2:1?
A) cyclohexanol
B) chlorocyclohexane
) 1,2-dichlorocyclohexane ‘

D) 1-bromopentane

WhHOSsE

I

@ 1,5-dibromopentane S sin. M =My ,607 By, deve most e 2 by

Question 17: Which of the following structures will give a base (most intensive) peak of 43 in mass

spectrometry?
CH3CH2CHCH3

.3Kl éHQCH3

B) CH3CH2CH%CH2CH2CH3
%3 43

CH3 CH3

\ / {
4% CHCH 43
/ \

@ CH3 CH3 .
CAOKES WADTR swodole, caxon (1 )

CH3z

CH3CCH»CH3

\9{ CH3

E) none of the above

Question 18: Provide the structure of the species which results when the molecular ion of 4-heptanone
undergoes fragmentation via a McLafferty rearrangement.
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Question 19: Which of the following statements is not true about electromagnetic radiation?
' % I )Q The velocity of light is directly proportional to the energy
hQ All molecules absorb electromagnetic radiation at some frequency
@ Frequency is inversely proportional to wavelength
D) Energy is directly proportional to frequency ‘

E) Energy is inversely proportional to wavelength

Question 20: Which of the following solvents is best used in infrared spectroscopy? (circle the correct

Xg answer) - |
|

Gfﬂ@ Water, H,0 IV.  Etunol, CH;CH,OH |

{J L Cabontetrachoride, cch\\f. Benzene, @

O  Methanol, CH;OH

-

Question 21: Absorption of UV-visible energy by a molecule results in:

A) vibrational transitions

G electronic transitions

C) rotational transitions
D) nuclear transitions

E) none of the above

Question 22: Which of the following methods is most suitable for studying conjugation in molecules?

A) IR

B) NMR

@AandB
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Questlon 1: Aromatic molecules contain 7 electrons.

A) no

4n + 2 (with n an integer) {
.

C) 4n + 2 (where n =0.5)
D) 4n (with n an integer)

E) Unpaired

Question 2: Which of the following is an aromatic hydrocarbon?

s
A ¢

I

oA

A) Iand IV

B) LI, and IV

N ) em——

mam.&hm

%




Question 4: Which of the following is aromatic?

(D&
NI LI

Question 5: Which of the following is the most acidic?
N N

1 L
| o
i m
td
Question 6: What is the major product of the following Friedel-Crafts alkylation?. ( N
e AICI3 (/H‘ \C(f::( mc:%\f Jor !
Q) culogam 22 - ¢ o

CH,CH,;CH;CH3
L ©/ |?I-h
CH,CH
(.':'H3 V. @/ 2 |
CH
CH;CHCH 3
I R : CHy

v : CHCH,CH,




Questl(‘m 7: Whal is the name of the following compound? .
L4 @ BI @J

S o oenato o
v & 2 prmantofupnd

CH;

)\m-bromome benzene
B) m-bromotoluene

C) 3-bromotoluene

m Aand B
E) Band C (

| 35

Question 8: The name 2 4 6-tribromobenzene is incorrect. Which of the following is the correct

name?

A) tribromobenzene

B) m,m-dibromobromobenzene rk

C) 3,5-dibromobromobenzene Q):
@5\ NG

D) 1,3,5-tribromobenzene

E) m,mm-tribromobenzene

&

Question 9: Which of the following compounds reacts most slowly during mtratlo

L OCH;CH, ' ‘ -
\@ alk NHP:CH
Iv. Mot Ak ( ?o) oL

OH
n\@/ﬂ k
CH;
. alt
Ot
a

most deativaiing

NG
7D



Question 10: Which of the following structures is the most important contributor to the resonance
hybrid formed when anisole undergoes o-bromination? 043 SV ok

Question 11: Which is the best method for carrying out the following reaction?

mLYG
CH;CH;CH;3 @’ ﬂ,ﬁ)m‘(\(m
Qc\w ahon st~

OO, =y
OzH

L

0
SOyH;804 ; CHiCHCHLVAICL 1y o o devatc, ; Za(ugyHCUxat; SO/H,S0,
I CH;CH;CH;CVAICH; SOyH;SO, 0
0 @ CH;CH;%CUAEI; 3 S04/H;50,; Zn(HyYHCVheat
| .
o CH3CH2(JJCFAJC13;SoyﬂgsO4

Question 12: Which of the following is the best method for preparing m-chloroaniline?

R\\NH3; Clo/AICI3 (\p”\
O

\3{ ¢
Cly/AICI3; NH3
k/LNVb.

kl Cl/AICI3; HNO3/H2504; Sn/HCI, HO-

HNO3/H2$O4; Clo/AICI3; SWHCI, HO- nvaiion
\ onfovnation

yedvuchion

E) HNO3/H2S04; Sn/HCI; HO-; Cl2/AIC13



Question 13 What is the major product of the following reaction?

TRy I,
W /©/ ! @\
CH3 W
OH Br

1 -
CHy CHy i
|
Br OH
I OH V.
Jop
CICH;
O
CH

oCl

Question 14: Provide a series of synthetic steps by which 2-bromo-4-nitrobenzoic acid can be
prepared from toluene.

W
1 awvahon  WN m(‘!}-w{ébq @’(‘ > S Qwom
BV." \V\FLB/Y?'

2 ovrma nm\w-\‘

3 VEEEEERT NG r204 )W, D rwtrohon ( g

Hropwanatn

@L“:-,_L—7 @msl 7@1\: 3?/@%\*@%

Question 15: Provide the s%’ucture of the major mononitration product of the compound below.

\ VNUy :
OCH,CH CN
e ? Q SR e, T QHsCh 7 N oumon /
\ QL 3 - J— )

ot
NO

Question 16: What is the best method for the preparation of p-chlorotoluene in high yield?
A) start with benzene; methylate; chlorinate X M3
B) start with benzene; chlorinate; methylate /O
C) start with toluene; chlorinate
D) start with chlorobenzene; methylate

@start with p-aminotoluene; NaNO2/HCl, 0°C; CuCl

@(M‘s*z (O\J/Om%—-—% O/ My




Question 17: What is the best methed for the preparation of m-dibromobenzene from benzene?

%nitrate; Sn/HCI1; NaNO2/HCl, 0°C; brominate twice

1514
\ nitrate; S/HCI; NaNO2/HCl, 0°C; brominate twice; H3P0O?2 Q/
nitrate; Sn/HC!; NaNO2/HCI, 0°C; H3PO?2; brominate twice Y
@itratc; brominate; Sn/HCI; NaNO7/HCl, 0°C; CuBr
N 2%
) brominate twice . NGz NO2 WV WEN -
R o=y __7@‘*__7@ 7 Q0
~
Br %y Y Sy

Question 18: What is one of the products of the following reaction?

e
=NC1

/\
O O% 00
OCH; 0(’"” //*A)

q Question 19: Draw the four major resonance structu’;gg:s of the intermediate which results when o-
° mtroch]orobenzenc is treated with NaOH. N %8
S @ |
-
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Question 20: Provide a series of synthetic steps by which p-bromoanisole can be prepared from
benzene. *

/‘\\/OW\&
1 propiivaaNon” By, , FeBrs )\ /\
2 mtraidN WNDy, 2804 e
3 SeAY LW 07, A
4 yedudren V24 Pd/C (
5 dinoraumn NANO, (L, D°C
6 veplal daTonom BY~, vy

@ 1) Br,, Yy Oow; SN l\),om; )ﬁOocu-, ocvu
h 21: %at

Question is thc a]o product of the followmg reacuon‘?

} KMnOy
H', heat E CO/‘;;\ ' J J

B @/Coon' C~ Qﬂff €
V. 7\ _ /
cooH —C C ~

Question 22: Provide the structure of the major organic product of the following reaction.

0P Bry, FeBry N QM3 5

Al

Question 23: Which team will win in the QU-Miami game on Saturday? (3 pts) { <

=

B) Miami
C) Texas
D) Arkansas
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- Question 1: List the following carbonyl compounds in order of decreasing reactivity toward
nucleophiles:

Ester (1), acid chloride(2), amide (3), aldehyd€ (4), ketone(5)
Answer: O\U"UQ cndonide > adlddnydt > eddng Y 25ty > amude {
oAt — > Least

Question 2: Complete the following reaction sequence by supplying the missing information: f

? ? 1.2 CAsON
CH3OH ———— CH3Bx > 2 > CHyCHpon )
“\"“3 /ﬁ’ho 2.7

??)YS ' ;o \
BV N !

Question 4: Propose a sequence of steps to convert propyne to 4-heptanol. Y, <—> /\A/\ L
1) NoyNwe-/NW3

0 -
vy :
2) ‘A‘/"L\/\/Q“ >
3) Mafedl .
oW on
A Y5 e 2y ARAD A

Question 5: What is the major product of the following reaction?

. _
i
CNH2 | iam, + - w
i (N N
g =g g
{le\b .{\S
UQ\I\N*



!
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Question 6: Which of the following reagents can be used to reduce acetaldehyde to ethyl alcohol?

\) 1. LiAlH4/2. H30+ Ci‘ N
y Can OA MM
B) 1. NaBH4/2. H30+ w\:
a ) Hy/Pt
D) Aand B
E) AandC

’WO W\ VA
@ BandC

H) none of the above

Question 7: Which of the sequences works to accomplish the following conversion?

/k/%‘m - */(m]\/“‘z d‘f(]

1. NaCN, HCI 2. H, Pt { @0,
Y

B) I HoNCHaMgBr2. H3O+ /k/\\ / =N )\, t. W Qﬂ\\“‘ 1

C) 1. NaNH2 2. H30+
D) 1. Hp)NNH2, H+ 2. H30+

E) 1. NH3, H+2 Hp, Pt

Question 8: Which of the following amines will react with cyclopentanone to form an enamine?

\\l CH3CH2CHoCHoNHy  V° 0 —

'B), (CH333N >’ é —_

@pyridine ] O

¥ (CH3)3CNH2 1° <

E) -anilin
pd

U\

N\ F) none ofmboye



Duestion 9: Provide the major organic product(s) of the reaction below . A
H 1, CH3CH20H2NH2, H* (cat.) AN NN~
0 f NaBH(OAC); \{ Qduu ‘(M”
\/‘\/\Cj)r\/\/\oy\
. wo
Question 10: When HSCngaz‘SHQQﬁQGOGHQCHQCH2CHQOH is heated in the presence of an
acid catalyst, a reaction occurs. The product has the formula CgH1602. Provide the structure of this

product.

< /\®Q 2%

CQ CEr P B

Question 11: Propose a sequence of steps to carry out the following conversion.
NaNwz /N3

0 OH
= x s By
6/\}1 3 @/\ CH, MO« / 0"

1) YAO0M2M,0M profek 0=
— O
D NaNmg /MMy ek = 3
! = ——
/L 3) Cw udﬂ. V)
o ool yotecved O

WOk~ Kishney veduthion O VNP

W30 | 4 nnNwn, fow, A
Aot b protetingy %mup[

NABA4™ | 2 W, "0
A

Question 12: Propose a sequence of steps to carry out the following conversion:

HO ca, |
0 .
i\ .‘|
CHO CHO
1). NOM 2UM 100 provect oldtnyds =0 g g |
2) (Vs Mz ML Mager /A0t - - _odd & rowp 3 /b
3) L, a0, Vimove prote cngy Grovp



Question 13: Provide the major organic product(s) of the reaction below.

L K’M"\/\/
Br 2 guli -
3. 3-pentancne /

5]

3
P\"B?N\ 7. \"f\a? /\//\ + ¥ ?\v\,? (o
Questlon 14: Which of the following compounds is hydrolyzed‘most' slowly in aqueous NaOH?

i —
O 0 g

>~ R4 ob cm

Question 15: Provide a detailed, stepwise mechanism for the reaction<f butyrolactoné, with ammonia.
|4 LN 00 /_\ own
' K \ ] .

Al
wawlw-‘_’("‘(ﬁ’\‘s NVis A e R R e I T A
! n
@NV\3 @N'V\
@, e
M_“V\ Ix)
Q)05 .oiv\

2

’g N v Bt F_%nwsi——-—“— R C/\/\g,(’___,_- V\/%) (L._(_l,-(/'v\’,
2 N NP4 CNva NV
=




Question 16: What is the major organic product of the following reaction?

COOH L@

2 ©/ + HOCH,CH,OH ——» ?

I. /© CHch’\©\
COOH

HOOC

IL /©/CHQCH20—©—COOH '
0 0
I I

HOOC

ﬁ CCH2CH;C g ”;
OF—10
/ 1 T |
5 COCHCH,0C |

i
\i\ c—coc HaCH20H |
@’ |

A)1l
B) II

oy s

Ey v
Question 17: Provide the major organic product of the following. ‘
r )\/\ L - /k/\ ? 1*l

%




Questlon 18: What is the major organic product obtained from the following scqucnce of reactions? 9

o3
C\\ W 5 \Q % — t
» - Y e 3,
|| soc12 CH3OH ¢ " U ;oM w3 % o’ o

CH3 C—OH 4N ‘

||

CH3—C—O—CH3

N O TS//”
|

CHp»p—C—0—CH3y

B) Cl

O
l

C) CH37O—C~H

0O ‘
D) CH3""‘O_!_“H Q 0

o]
I

E) CH3~C—0—=Cl

Question 19: Propose a synthesis of benzonitrile from benzene and any other necessary reagents.
D By - E
" 0 —©
2) (=N 0
5

4)
N2 (
cLOVs
~ pA/ r
skl / YeduL ({ .
s o
Yw&au, VW'H/‘ (=N /7 %@\M
T DT = e ie‘\?
@ = @ = QO \l'iﬁ%\"&}% %g\m
bA. w(;.v\ \y @




Question 20: What is the major product of the following reaction?

Lo an/
or & MWO“

+ H20




-

Question 21: Which of the following compounds igg»-‘l\)utyrolactone?
oF

Question 22: Show (reaction sequence, reagents) how the target product can be prepared from the

given starting material (suggested number of reaction steps — 4)
0O

W) (,‘\6'@\/_\ 1

SO

C COOH ,CL-Omwm
”‘ 2
V. V\Ol/Mz./W\O.-LO_V\ protect =0
2- add e:ﬁf’-:::" d‘." / 'U- O‘ | /—‘-‘;\ 5—_3
. : i
3' V\(»Q./V\],O A -‘7-_—7)'(,.,‘%;L/»’0\0n ,//ﬁ Uq\yg\f\
4. WL /e0 wnpwhect 0 \[\Qkﬂ“ "
VN c(;w
5y WY
S o0
He O



Question 23: Which team will win in the OU-Kansas game on Saturday?

()ov

2) Kansas

3) none of the above

S o
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Question 1: What alkyll bromide should be used in the acetoacetic ester synthesis of the

methyl ketone?

IV. @/ Br

I
CH;CH,Br
{@ b

CH,CH,Br

8]
i

Y

1. NaOEt AQ_ _

(EtO,C)CH,

2. CH3CH=CHCOCH;
3. HCI, H,0, heat

0 o
it : )]
MO/C \/‘\/C\

WON Onem 3161
o © ]
1\ i — vt~
- (R L\o/\ @

©/C H} Br

/'Question 2: Provi(momajor organic product(s) of the reaction shown below.

&}
]

0

\ + ! i
r /\O’CML\
— —_ ~ . N

O
1

/ Question 3: What product results when malonic ester is treated with the following sequence of

reagents:
1) NaOCH2CH3; S
2) PhCHBr: - ONon \5
3) H30+, A '

.

/ Question 4: When compound X is heated, PhCOCH(CH3)2 and CO7 are produced. Offer a s

for compound X.
0

0 & '
©)\\( e N @/‘\/\fc‘,
O O O

i\ < e 11,3 -
: :L\< ‘(04 —Q@Ef\ﬁ N

st ol \;5

. @

LS prﬂ)’m"‘“’*’“"\

g

<

%\ Losion ol

Cture




CH3CH2Br

0
lle®

B) CH3CH2COAg

0

C) CH3CH2!Br
0

D) CH3CH2COBr
0

CH3CHCOR

|

E) Br

Question 6: Starting with cyclohexene and employing a chckmann cyclization show how the«
compound below can be prepared.

Answer:
‘oroo ¥ =¢1) 0.5 '. -1, "w.;() O
V\N'\)? 2) V\‘L01 . . L ..\)
adxplox2.3) “OWA. , WL ~ O
W 4) CwaBr, \:\ yano
oxchu. 4) Wg

roddo -~ 5) TOW.
6) wyd L=0
TIRAHVOND) “( *
Q‘ .,
3) . o\wm“‘

?

4

\/ Question 5: What is the major organic product of the following reaction?

CH3CH COH >
. Brp, heat

(V¥ praniius Nagpens -

on \ :
‘ s lo o ©
oMy
\ v\ =) N =y -‘""
° 4, A 8OV NoMs
/W0 xovk BUO U

| donk nowh

¢

by
o, 1

J ver

S



Question 7: Which of the following compounds will react with methyl vinyl ketone 1n a Kobi
‘annulation to generate the cyclic enone below?

- 0
s , .
~ H
i Y
. X ) g
[ ow
CH,CH,;CH3
}4 1-pentene
cyclohexanone

@ 2-pentanone O

D) pentanal

E) none of the above

| Question 8: What materials would you use to prepare the following compound using a Robinson
Annulation?

eI N
SO T
>

CUU
O
U(
@Y T

~
S/

)b



Question 9: What is the major organic product of the following reaction’

0O
"OH
—_— 7
Hy0
oY

Question 10: Draw the most stable enol tautomer of the ketonc shown below. b -

\)c oXe |
Q—>_/*‘ ‘ODM(S

g

Question 11: Which of the labeled hydrogen atoms in the following structure is the most acidic?

I
H CHZCHZC@
I 3 4

H ¢
s e

3)

4)



Question 12: Which of the following is not a reduction reaction?

0 CH

li 1-NaBH, |
R—C—Cl —Lp CH3_C_H }\g\ —c—-R—- R—CH-R
Lindlar's Catalyst i HB

/ Br
CH,=CH; —2-» CH —CH ZH(HS)
@ T ey I \v\ HOl
r
O

] NH;NH;
}ﬂ\ CH3;-C—CH; — CH,CH,CH;\
"OH, heat

Question 13: Draw the major organic product generated in the reaction below. Pay particular attention
to regio- and stereochemical detail. C\ d CU"hDV\

) 4 PhCO3H 0 ﬁ/' (dg
.
/\/\ e - ,,/ \\\\\\GV\ \ OX
vy w

O"-ooh

Question 14: What alkene would you treat with RCO3H in order to obtain the compound below and
its enantiomer?

o Z/O
H; Gnﬁ\\ﬁ .

3 \\2—__/ : ./ N
A) (Z)-2-methyl-2-pentene /
B) (E)-2-methyl-2-pentene 5

@ (£)-3-methyl-2-pentene

D) (E)-3-methyl-2-pentene

E) 3-methyl-1-pentene

Question 15: Provide the major organic product(s) of the reaction below. i

O~ oy /7

// 2. CH3CH2MQBI' ow
05 3. H,0
“n 4. PCCwo X 2°alishal

0
/\I/Y-—aO’Y\ 0 :
® Cvopend, | donk ¥now s LAY -




Question 16: Provide the major organic products of the following.

[

. NBS, peroxide, A

. HO, A ‘
. KMnO,,H" ,5

e,vJ om 0 0
& — d} fo /\/\Aw

Question 17: An alkene is treated with OsO4 followed by aquéous NaHSO03 and the resulting product

is treated with periodic acid. The product mixture of this sequence contains an equimolar mixture of
cyclohexanone and cyclopentanone. What is the structure of the alkene?

(]

w

to regio- and stereochemical detail:

0 % /
\

CH3; 1. O3 AN S

2. CH3)28

e 1

—_—

Question 18: Draw the major organic product generated in the reaction below. Pay particular attention g/

Question 19: What are the major organic products when the following molecule is treated with ozone,
and then with Zn/H20?

S /(/@«0
O (F sk n Y aton




Question 20: Provide the major organic product(s) of ctLl\'li{eaction below. -

w L - . .
H3CHZC CH20H3 1. 0304 &' ’ o '-?“?
CHy H 2. H,0; | %
o O é _ >~
“50“9“\- b“'(/“lms ‘
iy i i

Question 21:-Provide the major organic product(s) of the reaction below.

ﬁ \ ) Vtﬂ‘ﬁ“\ [
v RCO4H . 0\ ol

J AN

e
D

Question 22: What series of synthetic steps could be used to prepare (CH3)2CHCHO from isobutane?
) Bra, e A
2) 7on
3) pee O YAV, / 4 ¢/
4)
3)

/-k . W >\O,V‘ = >—~({\A1 = 7

YC\M lé vLL own -own bY
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Question 1: Which of the following terms best describes the side chain of valine?

HMON O 3152 Scloshono¥

. A} acidic
B) basic ___‘_
(M3, (M2
C) charged, polar |
D) uncharged, polar s

@nonpolar

Question 2: Which of the following amino acids is not an aromatic compound?

A) phenylalanine

threonine ' (JV\I, M, — 3

C) histidine \
D) tryptophan own
E) tyrosine

Question 3: Which of the following is a zwitterion?
' e
CH—CQO

A)/@NH2

R—CH7COOH
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A) atechnique that separates amino acids on the basis of their polarity

Question 4: What is electrophoresis?

B) atechnique that separates amino acids on the basis of their solubility in water
@ a technique that separates amino acids on the basis of their pl values

D) atechnique that separates amino acids on the basis of pKa of a-COOH values

E) atechnique that separates amino acids on the basis of pKa of a-tNH3 values

Question 5: Which of the following amino acids will be closest to the origin when separated by thin-

layer chromatography? —
- s Polod”

H
I Sehe HO—CH—¢—cod® @Spartate SooccHy — ccoo®
H
H V. Phenyhabnie @—CHZ—&—-COOH
IL Abnne CHy—C—COG® o, ( O
ol

H
IL Cysteine HS—CHy—Cecoc®
ol

Question 6: Which of the following amino acids will be retained longest in the column when
separated by cation- exchange chromatography? &\)
v

@
I Serine Ho_CHz_-(':—cooe @ Lysne  HyN-—CHoCH2CH2CH3CH — COOH
)

NH:
e3

g @ i
- V. Phenylalanine @—CHZ-(::—-COOH
gHz

I Alnine CH;—C—coc®
5 [
i b
L Cysteine HS—CHy— C—COCS

NE,




P

. Question 7: What is the major organic product of the following reaction?

O
. (|)| 1. Brp/P excess W
. X
CH3—C—OH > > 7 Vlfzfr’ G~ oW
2. H30% NH
> > NW3
O
|
A) CH3CNH»
0
I
CHCNHo
| v
C) Br
0 27
]
CH2CNH» w
i |
| NH3 {b
D) @
| Br
l |
i E) CH3C=NH

Question 8: What amino acid can be obtained-by the reductive amination of y-ketoglutaric acid,
HOgCCHgCHZ@:ozm

1
A) glycine
B) serine

o O

\ )

C,_'UALUAL((*(’\DV‘
C) lysine V\O' / 4 N“}

D) aspartic acid L B

@glutamic acid



Question 9: Provide the major organic product(s) of the reaction below. -

o .
1. NH, . \ Jwcne
N
2. NaCN, HCI 7% >om
3. HCI, H,0, heat Y\ fiV‘

G(Adw/bo\f\m N (

Question 10: Explain what is meant by kinetic resolution and give an example.
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Question 11: In conventional peptide synthesis, the nitrogen of a given amino acid must be
deactivated or blocked while the carboxyl group is activated. Which of the following reagents is used to
protect the amino group of an amino acid?

@di-ren-buty] dicarbonate % - &0 (

2) dicyclohexylcarbodiimide ( 5 /

3) ninhydrin
4} trifluoroacetic acid

5) Phenylisothiocyanate

Question 12: Which type of protein, globular or fibrous, tends to function primarily as structural parts
of an organism?

A) globular

@ fibrous : 6

Question 13: Which of the following is the first step in the determination of the primary structure of
proteins?

A) determining the number and kind of amino acids in the peptide
@ reducing the disulfide bridges in the protein /
C) protecting the N-terminal of the peptide N

D) protecting the C-terminal of the peptide (L

E) hydrolyzing the protein with dilute acid




Question 14: Draw vertical lines through the peptide bonds in the decapeptide below that will be
cleaved by cyanogen bromide.

' Try-Ser-A]a—MetkSer-Pro-Me Gly-Gly-Asp /
l

Question 15: What is the major force responsible for the formation of an a-helix in protein secondary

structure? ‘\}b\twy\ mm( n%

Question 16: Which of the following is the quaternary structure of proteins concerned with?

)6 sequence of amino acids in the peptide chain

description of the way the peptide chains are arranged with péspect to each other
\}Zi location of the disulfide bridges in the peptide chain

IX( conformation of the protein backbone

E) three-dimensional arrangement of all atoms in the protein

Question 17: Which of the following protein structures does denaturatjon destroy?
A) primary and secondary structures 6/0
B) secondary and tertiary structures

C) tertiary and quaternary structures

secondary, tertiary, and quaternary structures

A) organic solvents -
B) detergents

C
C) extreme pH QJ
D) Heat
@all of the above g

Question 18: Which of the fo]lowinZ{ipablc of denaturing proteins?



Question 19: The monomeric units that make up peptides and protein polyrers are:

+ A) nucleic acids.

amino acids.
C) oligosaccharides. {

D) amylopectins.

E) celluloses.

Question 20: What are enzymes?
A) saccharides that catalyze chemical reactions Q
B) nucleic acids that catalyze chemical reactions
C) unsarturated fats that catalyze chemical reactions (
D) DNA molecules that catalyze chemical reactions

@ proteins that catalyze chemical reactions

QUEStIOD %tl Provide the structu? of Ala Ser-G]y at b101 ical pH. Ja0w S‘YUF.D(MU’M 5;(“"
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Question 227 Piease synthesize an amino acid starting from benzaldehyde, hydrogen cyanide and
ammoma all these molecules were credibly detected in dust clouds in Andromeda constellation.
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