Summer 16: Exam 2 Ch 5-8 S5O0points

Name

1-10 Are True/False (10pts)
1) Sn1 and E1 reactions are both types of substitution reaction.

2) The terms R and S are assigned to a chiral center by application of the
Convention rules established by Anne, T. Mark and Kovnikov.

3) EI reactions are stereospecific because the leaving group must attack
from directly behind the cation.

4) An addition reaction adds two atoms (or groups) across a x bond.

5) A stereospecific reaction is where a certain stereoisomer reacts to
generate one specific stereoisomer as product.

6) Cyclobutene has more ring strain than cyclobutane.

7) The S\2 reaction proceeds with 100% inversion of configuration as a
consequence of “back side attack” by the Nucleophile on the Carbon-
Leaving Group bond.

8) An epoxide is a three membered ring.

9) Sx1 and E1 reactions both proceed through carbanion intermediates.

10) = Covalent bonds are weaker than ¢ covalent bonds.
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11) Provide the correct full IUPAC names for the following molecules.
(3+3=6pts)

“ @/\

(b) K/\/Br

12) Assign R or S to each chiral center in these molecules (6pts)

Cl
(a) . +OH
F~NCH;

CO,H
(b) Br Br
H——ClI

CF,

CHzBI'
HO™<"CH,0H
H
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13) Write the mechanism for the below electrophilic addition. (3pts)

HC ~ CH3  H—Br HsC CH
= - fon
H CH3 H Br

What is the regiochemistry of the above reaction ? (1pt)

14) (1+1+1=3pts) For the following four alkenes:

L L~ ~

a) Which one is most stable ?
b) Which one is the least stable ?

¢) How many of them would require the stereodescriptor Z or E in their full
IUPAC name ?
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I5) (1+1+1+1+1=5pts) For the following reaction:

©
HaC CH3CH20 I\g CHy )
,\} ~ — - el, Br

a) Is this a substitution, elimination or addition ?

b) How many lone pairs are in the alky! halide starting material ?

c¢) What is the designation of the chiral center in the starting material ?

d) If the product is generated as a single enantiomer as shown, what does
that tell you about the reaction mechanism ?

e) In a single sentence explain your answer to (d).

16) Provide the definition of a “meso” compound, and then name an
everyday object that is correctly described as being “meso” (2pts)
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17) Provide the reagents that accomplish each of the three transformations

shown. (6pts)

18) Provide the products that are generated in each of the three
transformations shown. (6pts)

Bl'2

Q 0804, HzOz

CH3CO4H

Yy
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19) Draw the mechanism (i.e. curly arrows) for the following E2
elimination. (2pts)

H
@.. N/
? OCH,4 H:c’C\c’Br —_— CH,OH
" H H W

**BONUS POINTS (up to 3 points)***

Draw the “family tree of isomers”, showing as many different types of
isomers as you can (e.g. geometric, structural, etc.).
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Summer 16: Exam 2 Ch 5-8 S50points

Name W kYLon DOWD ML

1-10 Are True/False (10pts)

—

1) Sx1 and E1 reactions are both types of substitution reaction. Lo, L Eix

2) The terms R and S are assigned to a chiral center by application of the
Convention rules established by Anne, T. Mark and Kovnikov. Fal §

e

3) EI reactions are stereospecific because the leaving group must attack
from directly behind the cation. bolse

4) An addition reaction adds two atoms (or groups) across a 7 bond. ’(

A

5) A stereospecific reaction is where a certain stereoisomer reacts to
generate one specific stereoisomer as product. '

6) Cyclobutene has more ring strain than cyclobutane. |

7) The Sy2 reaction proceeds with 100% inversion of configuration as a ;

consequence of “back side attack” by the Nucleophile on the Carbon- |
Leaving Group bond.

8) An epoxide is a three membered ring. /

9) Sx1 and E1 reactions both proceed through carbanion intermediates. \ Lo

10) © Covalent bonds are weaker than ¢ covalent bonds. /\/
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I'1) Provide the correct full IUPAC names for the following molecules.
(3+3=6pts)

=~
¥

L. \
(a) O/\ L~ ETHYL Crao HEXQ -1~ DENE

(b) ;K/“\/Br

3 < (Z)-5-R0cHo

OPENT-1-ENE

12) Assign R or S to each chiral center in these molecules (6pts)

Cl i \
a .OH ¥
(@) rlgh AR o Asw s s R
= L) A
CO,H
Br Br
(b) :
Ha st - G = R
CFS A ks
CHzBr -
(c) HaC H s o 2
A O ua " | ""-':pk\ _ 4 ,l'\\
HO CH,OH -:_:/\\JH;LHJ Y -
H HJ‘"’“L 1 " ll
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[3) Write the mechanism for the below electrophilic addition. (3pts)

v
H3C CH3 /F—fér H3C CH3
— ; - H—‘—J—CH3

What is the regiochemistry of the above reaction ? (1pt)

14) (1+1+1=3pts) For the following four alkenes:

A -

’
4 e
a) Which one is most stable ? / e

e

L
N

b) Which one is the least stale

¢) How many of them would require the stereodescriptor Z or E in their full
[UPAC name ?

WO OF Tiem
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15) (1+1+1+1+1=5pts) For the following reaction:

©®
HaC CH4CH,0~ Na CH,

W - ’, Br
FSC-}?\BT CH3CH20’%H.CF3

—

a) Is this a/substitution) elimination or addition ?

b) How many lone pairs are in the alkyl halide starting material ?
i

¢) What is the designation of the chiral center in the starting material ?
3 ,

B N S

U

d) If the product is generated as a single enantiomer as shown, what does
that tell you about the reaction mechanism ?

W rSion '\“QL’\"«. 5 Ty s S '\;] Z

e) In a single sentence explain your answer to (d).
Ay CecdNon 3 o f\»«-\.k;;.,t\,\\%\u, ChkhEo~ e Wos Q—(U\_;;_[ut-\ WA,
L

O AW Sen Vf\ 3 M‘Q&L'\H- \r‘»—:‘i;'\-\ ok LR 5"\"—5":"’ {‘“’\U(; Gade S“"-L\

b (el ¢ C l\a Conintenk Wl t\-‘« SU A “"\-{_{,L\cviﬁ-—u (u'l_}&_...-,u_
16) Provide the definition of a “meso” compound, and then name an
everyday object that is correctly described as being “meso” (2pts)

\\\ YW jo O I5J &k \§ S '\."'.QC\-;; 3 Back t\‘\.bs C-\"V“_"“k 5¢ LL‘.Q'-““.; k“‘rt

\ > o Vi ::'\U (}J\ (SN LL“*\(-:I‘\ © \Jxe“'t' .

Bq o i o Shoes; o o of qoves; o Wanan ) o bl
"‘v,'kr ,
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17) Provide the reagents that accomplish each of the three transformations

shown. (6pts)

© QK4
@ Hoy, N

H OH
O3 . 'LHg':wl.Hg W
” |

O o)
© i"\i,\.'t'y .
®u® CHj @-OH
HO H

18) Provide the products that are generated in each of the three
transformations shown. (6pts)

Br2 %’_ "
s
0s0y4, H,0, \,_A
o On
CH3COZH
C/
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19) Draw the mechanism (i.e. curly arrows) for the following E2

elimination. (2pts)
A
H H
¥

@.: H. C% .Br
R =ocH, AN - N CH;0H

4 H H

**BONUS POINTS (up to 3 points) ***

Draw the “family tree of isomers”, showing as many different types of
isomers as you can (e.g. geometric, structural, etc.).

| SOVE RS

S S

e |

S'EH”-{L, Sone )

Sreuchurd

B Rieonas ) ‘\L\f\b\JT iy
—
B \
G Twe ©f WOfQ
%.\J.\\\_ "2 Lo | (-‘__\L‘J

- .:-r -
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