Organic Chemistry | KEY Fall 2007
Exam 3 November 29, 2007

1. Which of the following structures represents 1R-bromo-5S-isopropyl-2R-methylcyclohexane? D

a) b) c) d) e)

Br Y Br Br “Br
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2. The ketose, D-xylulose has two chiral carbons. One of its chiral carbons has an R configuration
the other chiral carbon has an S configuration. Which Fisher projection below represents D-

xylulose? D
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3. The reaction below is best described as: E
a) an addition

b) an elimination Q 5

C) arearrangement

d) a substitution

e) acombinationofa, candb > H
/‘\ @

carvone H+ - -

0
H
-
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4. Which of the following statements is true related to the five steroids given below? C

testosterone

progesterone lanosterol

a) Lanosterol and testosterone will react with both silver nitrate in ethanol and with sulfuric
acid.

b) 5a-Dihydrotestosterone and 5-androstene-3,17-dione will both react with sulfuric acid but
neither will react with silver nitrate in ethanol.

c) Progesterone and testosterone will both react with sulfuric acid.

d) All five steroids will react with bromine.

e) a&c

5. Penicillin G has three chiral carbons, labeled as 1,2 and 3 in the structure below. The absolute
configurations of these three chiral carbons are: C

H H
N |

1 S a) 1R, 2R, 3R
2 b) 1R, 2S, 3R
0 c) 1R, 2R,3S

/_'\' , d) 1S,2S, 3R
o ! e) 1R, 2S,3S

Penicillin G O/\OH
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6. Which of the following compounds has a stereoisomer that is meso? E

o i 0
oH | " OH a) LI&IV
HsC | b) &IV
! | | o c) NM&V
' = d) I
.......................................................... e) V
| . 0 OH
HO OH | 0 OH |
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: l OH o)
1T | v | v

7. Which of the following transformations is represented by the reaction energy diagram at the

right? B
a)
CH, CH,
S ~7
OH
b) oH

CHs
e
-
CHj HO

—— Energy —
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Reaction Progress —
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8. Which of the following Fisher projections represents the S-stereocisomer of the amino acid
cysteine, given below? B

& o OH g
| Y| T
S HS ‘
HO SH HS ‘ O
! H
NH2 C) d)
_ HS
cysteine ﬁ T SH
HINHZ HZNI/
HO o © oH
€) ac&d

9. The correct name of the molecule represented in the chair conformation below is: B
a) 1R-sec-butyl-3R-chloro-2R-methylcyclohexane
b) 3R-sec-butyl-1S-chloro-2R-methylcyclohexane
c) 3S-sec-butyl-1R-chloro-2R-methylcyclohexane
d) 3R-sec-butyl-1S-chloro-2S-methylcyclohexane
e) 2S-methyl-3S-chloro-6S-sec-butylcyclohexane

Cl

10. How many chiral carbons are in the structure of lovastatin, a cholesterol lowering drug? D

HO (0]
(6]
Q a) 5
b) 6
o c) 7
d) 8
CHs e) none
HsC
Lovastatin
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11. Methylphenidate (RITALIN) is a chiral drug sold as a racemic mixture to treat ADHD (attention
deficit and hyperactivity disorder). Recently, Focalin, the d-isomer (R,R) of methylphenidate
was approved by the FDA for treating ADHD. It has a longer duration of action and is more
effective in reducing the symptoms of ADHD. Which of the following represents the racemic

mixture marketed as RITALIN? D

O\ _OCH; O\/OCH3 | O\/OCH3
L H Loy
_ [ I
Methylphenidate !
(Ritalin)
0 OCH, 0 OCH;
a) 1&Il "o Y X
b) 11 &Il :
c) &IV ;
d &IV
e) &IV m v

12.  Which best describes the stereochemical relationships among/between the compounds below?

a) | &IV are identical

b) I & IV are enantiomers
c) Il &1V are diastereomers
d a&ec

e) b&c

13. The product that forms the fastest in the reaction of 1-pentene with HCl is: B
a) 1-chloropentane
b) 2-chloropentane
c) 3-chloropentane
d) 1,2-dichloropentane
e) all of these products form at the same rate
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14. Which of the following statements is true related to the reaction energy diagram below? A

ENERGY T——

Reactant

Product A

Product B

REACTION PROGRESS —)

a) Step 2 is the rate-determining step of the reaction.

b) The reaction has a positive AG°

c) The equilibrium constant is less than 1.

d) Products A and B will form equally.

e) a&d
15. The most stable conformation of the compound given below is : C
a) b)
c) d)
e)

a&ec
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16. Reaction of the R-isomer of the 5-isopropyl-2-methylcyclohex-2-en-1-one (below) with Br, will
provide: C
a) ameso compound CHs

b) aracemic mixture

c) amixture of diastereomers

d) asingle sterecisomer

e) amolecule with no chiral centers

5-isopropyl-2-methylcyclohex-2-en-1-one

17. A diastereomer of PGE,, a naturally occurring prostaglandin is: A

a) &Il

b) IV&II

c) N&ll
"o d) 1,11, &I

e) none of these are diastereomers

PGE,
HO
— OH
HO._
(6]
I
(0]
(0]
Q
OH
~
HO
OH 11

18. The percent ratio of the two conformers of cis-1-isopropyl-4-methylcyclohexane at 30°C is:

a) 6.36% : 93.64%

b) 23.8% :76.2%

c) 87.1% : 12.9% Credit given for all
d) 11.8% : 88.2%

e) 96.8% : 3.21%
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19. Which sugar(s) given below has (have) an L-configuration? D

CHO ; CH,OH
H—|—OH E HO H
H OH | HO———H
H—|—OH HO———H

CH,OH CHO

| I

| OH
e
1
HOH,C | o+ H | CH,OH
HO———H | HO H
1
H—|—OH i H—|—OH
CHO i CHO
1
1l v |

a) |

b) Il

¢) &Il
d) 1

e) &IV

20. Which compound(s) will have a boiling point identical to temocapril? D

YT,

O

Temocapril
(antihypertensive)

SN ~ O\/O S >
~_-O~_-0 S =~ i
N 0
N N 0 ©/\/\H
H
0 /<OH ° oj H
c) ® d) ST N\
SO S\> = SO A0 =
N N 0 I N 0
H N < H N <
O/\/\ o . ©/\/\ O g

€)

All of these will have the same boiling point as temocapril
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21. Oxaceprol, an anti-inflammatory agent (given below) has an optical rotation of
-116.5°. Which of the following compounds will have an optical rotation of +116.5°? A

HO, a) b) o]

° —~
H,C
(o]

>_CH3 H3C—<

o
O oxaceprol

<)
HO O”\
\E> OH
N
}—cm

0]

OH
y OH HOW .
OH
9 o
OH

N
N

}*cm
S

€
) a&hb

22. Lobelanine, lobelanidine and lobeline are three compounds that are used as respiratory
stimulants. All of these molecules have chiral carbons. Lobelanine has three stereoisomers
(one meso compound), lobelanidine has 14 stereoisomers (2 meso compounds), and lobeline
has 8 stereoisomers (no meso compounds). Which of the structures below correspond to

lobelanine, lobelanidine and lobeline? E

OH a) | =lobelanine
I1 = lobelanidine

111 = lobeline
O b) 1= lobelanidine
Il = lobelanine
111 = lobeline
CH, c) |=Ilobeline
HO ,|\, OH Il = lobelanidine
111 = lobelanine

d) I=lobelanine

Q O I1 = lobelanidine
I11 = lobeline
e) |=lobelanine

Il = lobeline
11l = lobelanidine
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23. Assume that in a two step reaction, the rate determining step is step 2 and the reaction has a
positive AG°. Which of the following statements is true? E
a) Step 2 occurs faster that step 1
b) The product is more stable than the reactant
c) There are at least three reaction intermediates
d) The reaction favors formation of the product.
e) The activation energy of step one is smaller than the activation energy of step 2

24. Four atoms are labeled A,B, C and D in the structure below. Which of these atoms would be the
most reactive with a nucleophile? D

a) A
b) B % ﬂ
c) C B—> O

d D
e) All of these atoms will react equally N D
with a nucleophile.

25.  Which reaction below corresponds to the reaction energy diagram given? A

TS TS

RI

—_— Energy _—

SM P

— Reaction Progress —»
a) 2-butene + HCI -
b) 1-butene + HCI >
c) 2-methylpropene + HCI -
d b&ec
e) none of these

10



Organic Chemistry | KEY Fall 2007
Exam 3 November 29, 2007

USEFUL INFORMATION

Representative Representative
rimain group T main groupr)
elements elements
LA VIILA
i Z
1 H 2 He
voors | [LA A Iva WA VIA VA | o0
3 & . . 3 & T a El 10
2| Li | Be Periodic Table of the Elements B c N o F | Ne
&1 &013 T sax I 10611 12.011 14,007 15 995 15.593 200180
T 2 ransition metals 13 14 I3 6 7 m
3| Na | Mg . . . i VIIE Al | Si I d s Cl | Ar
maw | aams |[IIB VB VB VIB  VIB — IB B || ssuso | amoss | s0o7s | 3206s | 35453 | 39948
18 20 ] F=] F=] 2a F 26 F1 28 F a0 a1 Iz a3 E) = £
F K Ca Sc Ti v Cr | Mn | Fe Co Ni Cu | Zn | Ga | Ge | As Se Br Kr
390658 A0U07E 44,555 47.88 50542 51 956 54.534 55.845 584913 58,65 S 546 &5.739 65723 714l T4.532 TESE 79504 B34
r 38 a9 40 41 4z EE] i a5 46 47 45 40 50 51 52 53 54
5| Rb | Sr Y Zr |Nb |Mo| Tc | Ru ([ Rh | Pd [ Ag | Cd | In | Sn | Sb | Te I Xe
RS AR A7 62 E G0 91224 2906 50 bl 10107 | 102906 | 10642 107 868 | 112411 11482 11871 121.76 12760 | 126905 13129
BS 56 ar T2 Ta 74 K] e v TE T B0 a1 a2 83 24 o5 Bs
& | Cs | Ba La Hf | Ta w Re | Os Ir Pt | Au | Hg | T1 Pb Bi Po At | Rn
132,905 | 137.337 | 136906 | 17849 | 1s0.48 | 1iAd | 186207 | 19023 | 19297 | 1esos | ieeenr | 05e | aides | 2072 | msesn | mo 210 k]
oy Ba as 104 105 106 107 108 106 o m nz 114 ns RE:]
7| Fr | Ra | Ac fRf | Db | Sg | Bh | Hs | Mt | Uun | Uuu| Uub
213 2250125 | 237.028 251 262 Zad e 265 Zob 265 72 7
Rare carth elements
58 ] B0 Gl a2 a3 &4 ] 3 a7 ] & 70 7
Lanthanides | Ce Pr | Nd |Pm | Sm | Eu ([ Gd | Th ([ Dy | Ho | Er | Tm | Yb | Lu
1R0015 | 140906 | 14424 145 150.36 | 151504 157.25 | 158525 1625 16493 17 3h 16593 | 173.04 174967
0 o a2 a3 ) a5 98 a7 a5 aa 100 1 102 103
Actinides | Th Pa L8} Np | Pu | Am | Cm | Bk Cf Es Fm | Md | No Lr
Z32.038 | 2314136 | 238.02% | 237143 44 243 47 A7 251 252 257 ) 259 262

Caopyright @ 2000 Benjamin/Cummings, an imprint of Addison Wesley Longman, Inc

CH,OH CH,0H

D-(+) glyceraldehyde L-(-) glyceraldehyde

1,3-Diaxial Interactions

AG® = Ep - Er

H-Methyl 0.9 kcal

H-Ethyl 1.2 kceal

AG® = -RTInKeq

H-isopropyl 1.6 kcal

H-sec-butyl 1.8 keal R = 0.00198 kcal/’Kmol
H-OH 1.1 keal

H-CI 1.0 kcal K =°C + 273

Methyl-Methy!I 2.8 kcal

Methyl-Ethyl 3.1 kcal

Methyl-isopropyl 3.5 kcal

Methyl-sec-butyl 3.7 kcal

Me-OH 3.0 kcal
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