Fall 08 Exam3  Chapters 9-11 100points

Name

If you do not want your graded exam placed in the box outside my
office, then please check here

Answer all the questions.

1-15 are True / False (15pts)

1)  All alkynes have a carbon-carbon triple bond.
2)  Alkynes are electron rich and are nucleophiles.
3)  Alkynes contain sp hybridized carbons.

4)  Alkynes can exist in Z and E isomeric forms.

5)  Terminal alkynes have the triple bond flanked by alkyl substituents on
both sides.

6)  An alkyne has the same number of @ bonds as a diene.
7)  Tertiary alcohols cannot be oxidized.

8)  Phenol is more acidic than cyclohexanol.

9)  Cyclohexanol is a primary alcohol.

10) The carbon-carbon triple bond is shorter than a carbon-carbon single
bond.

11) Primary alcohols can be oxidized to aldehydes.
12)  Aldehydes can be reduced to primary alcohols.
13) Alkynes can be reduced to alkenes.

14) The Hammond Postulate states that for related systems, species that
are similar in energy will be similar in structure.

15) 2-Butyne is more acidic than 1-butyne.
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16) Name the class of compound (functional group) for each of the below
molecules. (9pts)

0 0

R/O\R R)J\o* R R)J\O/O\H
O

"o R R)J\H RH

17) Give the products (if any) formed in the following reactions: (12pts)

H CHs

@) >

H3C H

excess H,, Pt
_—

_ excess H,, Pt
(b) HC—C=C-CH; ———>

() CHa-CHy-CH,-CH, ©X€eSS H2i PL

H,, Lindlar's
(d) HsC—C=C—CH; 22—
catalyst
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18) Name (in IUPAC form) the following three compounds. (12pts)

ﬂjk(
Br
)\

HO@’CI

19) Circle the compound with the most acidic hydrogen in each threesome:
(6pts)

a) \/O\O/\ _~_DOH /\O/\
Z —
. Oﬁ Oﬁ
O 0
C) ch—i—OH H;C—SH )K
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20) (i) For the following three steps of keto-enol tautomerization, draw in all
the appropriate curly arrows representing movement of two electrons.
(8+8pts)

H OH H OH
A
b) H H
@
HA’—’fCHg -— HA’—WCHs
H OH H 0@
H
I
H,0
4 CHy —22, M CH,
H
H O® <O
¥ I
B

(i1)) Which form, A or B is more stable ?
(iii) How many sp” hybridized carbons are in A ?
(iv) In step (a), is A behaving as an acid or a base ?

(v) A and B are isomers, but are they structural isomers or stereoisomers ?
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21) Draw the products of the following transformations. (15pts)

KMnO4, Cold
a H;C———CH
@ 3 3 H,O, Neutral pH
1) CHgs-Li
(b) Ph———m-H
2) CH3CH2'Br
HO

KMnQy,, heat
(©)

HgSO4, H2804, H20

(d) H—==—CH;

1) Na
e A~~~ _OH

2) CH3-Br

22) Give reagents for the following transformations. (15pts)

(a) ~o~-OH o ~Br

(b) ~_~_OH \/\/O\H/I:|
(6]

© \/\/OH o~

d o . \/YO

OH

© ~~OH_ == \/YO

Fall08orgl exatl3



FARxXAXFFXBONUS QUESTION For up to 3 pointg***xx*x**x

Draw Lewis structures for 3 different (and chemically stable) isomers of
C;H,
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Name ORGANNC 15 AS £2. @&
If you do not want your graded exam placed in the box outside my
office, then please check here

Answer all the questions.
1-15 are True / False (15pts)

o

1) All alkynes have a carbon-carbon triple bond. \
2)  Alkynes are electron rich and are nucleophiles. 7-
3)  Alkynes contain sp hybridized carbons. T

4)  Alkynes can exist in Z and E isomeric forms. ‘1:

5)  Terminal alkynes have the triple bond flanked by alkyl substituents on
both sides. +

6)  Analkyne has the same number of = bonds as a diene. |
7)  Tertiary alcohols cannot be oxidized.T

8) Phenol is more acidic than cyclohexanol. T
9)  Cyclohexanol is a primary alcohol. %—_-'

——

10) The carbon-carbon triple bond is shorter than a carbon-carbon single l
bond.

11) Primary alcohols can be oxidized to aldehydes. T
12) Aldehydes can be reduced to primary alcohols. T
13) Alkynes can be reduced to alkenes. T

14) The Hammond Postulate states that for related systems, species that B
are similar in energy will be similar in structure.

15) 2-Butyne is more acidic than 1-butyne. _JF_
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16) Name the class of compound (functional group) for each of the below
molecules. (9pts)

1 1
R/O R R (@) R)J\ &) H
E’H\Q( EStQ(_ Pafbxa' QL(-,\(L
O

/O\
R/o\ O/R R)J\H R H
2 i T {
Rekide Mﬁ_h@i Al cohal

17) Give the products (if any) formed in the following reactions: (12pts)

H CHj3

(@) =1

excess Hs, Pt CHa- S~ CH - QY
HsC H 3 . - 3

excess Hy, Pt ~ ; -
(b) H;C—C=C—CHy —— 2 CHAy ~ G - - gy

excess H», Pt ! .
() GH3-CHz-GHy-GH, SXEES8 Mo TL Ve Koadios
Ha, Lindlar's CHs CH4
(d) HyC—C=C—-CHy —=— SN
Pt
catalyst / N
H H
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18) Name (in IUPAC form) the following three compounds. (12pts)

oH F
l M’r b FLUORO - S~ HETHYL - Hex Ao
3

Br

L{’)ﬁ\s- 2 - BRoro~I=BuTyvE

\

T

HongCI SYA) - 3~ RO SYUOPENTAN O

S Y

19) Circle the compound with the most acidic hydrogen in each threesome:
(6pts)

« relighs Copllp v

NG e aRe s

@)

H,C—SH /U\
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20) (1) For the following three steps of keto-enol tautomerization, draw in all
the appropriate curly arrows representing movement of two electrons.
(8+8pts)

H
H CH, H* @
ay ALl S H—|——fCH3
H OH H OH
A
b) Ko H
H"—fCHg - H_HTCH3
1 OH H ‘oo
H
H 'L
©) 4 ~CHs 20 : HE e
H O® H‘ \<O

(1) Which form, A or B is more stable ? %
(iii) How many sp” hybridized carbons are in A ? T
(iv) In step (a), 18 A behaving as an acid or a base ? %ﬁ S
(v) A and B are 1somers, but are they structural isomers or stereoisomers ?
STRUCTURA
lScME_&S
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21) Draw the products of the following transformations. (15pts)

(a)

(b)

(€)

(d)

(e)

O

KMnQy4, Cold eyl lcli') g’ o
— T TR
HaC CH; H,0, Neutral pH 3

1) CHa-Li

Ph— C=C — ch,cyq
2) CH3CH,-Br

@ KMnO,, heat Vo R‘L&d@w
: \

O
. Od
HgS0y, H,SOy4, H,0O H it
H=——==@k3 bR i l;H-_L:c.f\LT % {’wa.,"--C.Hf(,Hj)
Hy

1) Na

2) CHa-Br /\/\/O =

S -OH

22) Give reagents for the following transformations. (15pts)

(b)

(c)

(d)

e
S -OH #_ﬂ...%_, S~ Br
v
I:TJ\CH
S~ -OH J sz&r‘ \/\/O\IH:l
o)
@ Pyadi Ty C
\/\/OH ! \/\/H

S

S OH Cheomic Audy

~o~_-0H
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*xxxx45*BONUS QUESTION For up to 3 points¥i##x# s

Draw Lewis structuresfor 3 different (and chemically stable) isomers of C3Hy

l-C=cay
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