Answer Key

Chemistry 233
Chapter 9 Problem Set

Nomenclature

1) Provide the IUPAC name for each of the alkyne containing compounds below.

8-Chloro-S,6-diethy| - l-nonyne
or
Non- l-\onc,

9 ]

3 2 4
3 !
\g/I\Tr (o--‘{rl-k’ul-'jl -z-mdl.gl -3-ndnyne

nNon-3- yne

B z |

v e g,j'o’imdhbl-I.S-OC"QJ\\an

octa-|,5-diyne
2) Provide the IUPAC name for each of the enyne compounds below.

3
M' AU-methyl-8-decen -], 4 -Ol"gﬂb
a s 9

\o 3 9 oc

q-MQ-U/\D\clcc-?- en-/,9 -o’fynb

| 2 /q é? o 9 ?,?-dimt}hljl-I.?-nonadftn -b-yne
2 s v oe
?,?-dime’rhglnonq-] ,3-dien -6b-yne
7.\ y -
\ S 3 \\7 S- iSDprbpb |- 2-nonen-7 -yne

3 o

sS- iSDP(DPbl Non -2-en-1 -yne

3) Provide the common name for each compound below.

ethy

N Q p)
= ) &
bromo propyl

| Tsapropy| Propy IQCd’j lene.
Sotylisapropylacetylene.  brom oethylacetylene

H-C=C-H
acetylene

o—=—

CtjCIobU—‘_tjl melhj |
acedylene
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Chem. 233 - Chapter 9 Problem Set

Structure and Properties of Alkynes
4) For each indicated carbon atom determine its hybridization.

R B
st" STPSP e >F STF

5) The smallest cycloalkyne that has been isolated and stored is cyclooctyne. Explain why alkynes do
not exist in smaller rings.

Alkyne Cx cre Sp hybridived Constraining on alkyne in a riag Tesolks in
and Went a 190° bondl Q"Ble subsfeniial ofeviq“on 1Ay +he 150 bond owl.
1800 Rings with ¥ or Mo C adoms o | '
R———R Qlkgng Without Sesisus ongle Sirain. > e

6) Consider phomallenic acid C (shown below), an inhibitor of bacterial fatty acid synthesis.
Csp-Csp

="==\
o > ¢ PSP \C c. How many sp hybridized atoms are present in the

w molecule? S
@) For the bonds indicated with arrows, determine

d.
‘\C's\'-3 -Cspz  the orbitals that make up the bond.

Circle the most acidic position.
What is the shortest C-C single bond?

7) Thinking back to our discussion of acid/base chemistry in Chapter 2, explain why sodium amide
(NaNH2) is a strong enough base to deprotonate a terminal alkyne. => yes, You Sweuld SHll know
this.
R—E-__EJ-H‘/*—\%“\L — R—=0© 4+ Nk
acid Conyvyak aeid
Ve, Hae acid is a Slrnger acidh then the Conjusake ocid so e rxn lies do
e Fight (side oppsvide Hag Slonger acid)

We learned due evcaplion thal alkyra U IS Moe ocdic ten amin,. RN-H
8) Draw the products from the acid base reaction shown below. Label the nucleophilic site in the
product. Show curved arrows to demonstrate the flow of electrons.

/\/\\\m’ﬂ §oo—

(S
9) Show how the nucleophile generated above would react with iodoethane. < Nudeoghilic Cerbon

Q\/

9,
N AN+ L
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Chem. 233 - Chapter 9 Problem Set

Reactions and Mechanisms
10)Predict the product(s) for each halogen addition below.

B Br
HBr
T Y

HCI

—_—

(2 equiv)

T4

(1 equiv)

/\C)léq
HCI cl
et (S
HBr al

HBr o R
(xs) g Q,K_ ' D_;?r@;

/
|

o
>

S
I

H

HBr Br
)\ (1 equiv) )ka + | |
Ph Rc " /Y\P]"
H
11)Predict the products for each halogenation reaction shown below.
B Br
Br2
(2 equiv)
Br Br

Cly

—_— e

[
(1 equiv) Q—g
Cl
0
/\(\

I

X Br2
/\ph (1 equiv) PI"I
Be
D= S Lo
o (2 equiv)
‘\ Ci
Ci

Page 3 of 8



Chem. 233 - Chapter 9 Problem Set

12)Draw the electron pushing mechanism for the reaction shown below.

HBr Br
Ph—= - Br

(2 equiv) Ph HBr va'dts a Souce of ‘&@
HBr = H*' 4 B~

Gl
Ph—=n — FM\>F:/H , g

TS Y ‘
B Br 1
H-Br
()
Pl oK .. D Ph Br
8r Bc &

13)Draw the electron pushing mechanism for the reaction shown below.

Br
_ Bry
Ph——= (1 equiv) Ph )\
Br
‘Qér Er
(YQG
A P“—\VB? I MO
H Bi> ‘H

14)Draw the electron pushing mechanism for the acid catalyzed tautomerization of (Z)-2-penten-2-ol.
H*, H,0
OH » Ha

)\/\4_ )(J)\/\

Q)or
/\/éf - H

T

//Qi%;;//zjtﬁl—a /A\/E%HJiEgi //\v;ﬁ\ b 1ha®

0
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Chem. 233 - Chapter 9 Problem Set

15)Draw the aldehyde/ketone form for the following enol tautomers

e Ph Q_/
A OH —= N I:>:< — \\O

H
)\/\ — /‘\ﬂ/\ /\)\ — \\O
OH OH
@]
16)Predict the products for the acid and mercury(Il) catalyzed hydration reactions shown below.

/\ H,SO,
—_—
Z H,0
o)
\/\ 2804 \/H\/\

o
] |
/\ 159 Pl/\)\/\ S = R (A
= H,0
O

y HgSO, |
7 H,SO, |j —
e
H,O

o
HgSO4 T Although Hg?* isn’t
2804 + necessary, it can be used
to catalyze the hydration
(@)

of internal alkynes.

@]

Ph

17)Draw the electron pushing mechanism for the acid catalyzed hydration reaction below.

H,SO, 0O
Ph————Ph H,0 > oh Ph
HP
¢ Ph H e P H
\Pk u-'bD Pk

Ph H
0 Ph iy / Ph
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Chem. 233 - Chapter 9 Problem Set

18)Predict the products for the hydroboration-oxidation reactions shown below.

1. BHg* THF )|\)\
I

2. NaOH, H202 I-

0]

1. BHge THF 0

2 NaOH, H,0, ~~ ~

1. BHgeTHF ﬁ -
2. NaOH, H,0, Ph— "X Ph

h ©)

N

\ﬁ

T

H

1. BHge THF
2. NaOH, H,0,

(@]
1. BHz* THF N >UI\/
2. NaOH, H202
@)

19)Determine the necessary reagents to carry out each of the interconversions shown below.

)

XK

Z L Soy
Hz o O)k
Z ) Rk.THF _0O
O/ 2) Nao¥, 11,0, ON
Br Br
O/ Hee () O)Q
\'\Sb: (2 C.OWN)
Cl
o & ;
(A eoou'.w) Cl
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Chem. 233 - Chapter 9 Problem Set

20)Predict the products for the alkyne reduction reactions shown below.

Ho
\/\ Lindlar Cat. f\_

Na
\/\ ~a N

NH3(1)

Hy

_—
= Lindlar Cat. wa :7——-

// Ho _[ ~
—_—
Lindlar Cat.

e

Z —»Na M
>/ NHy() 7z

21)Predict the product for each alkylation reaction below.

/\/// —>1' NaNH %//CHg
2. CHgBr -~
C
1Bl = HS
—_—
/\/ 2 CHsBr /\/
1. NaNH,

2.~ I

1. NaNH,
2. CH3CH,Br Ph
o =_/

3. NaNH, =

4. PhCH,Br

I
f
T
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Synthesis
22)Provide the missing reagents in the synthetic sequence shown below.

Ng SN NN

Z e SN NN
N~ Br /\/\/\ Pd/(‘_

1) Nanl,
l B R

HC=cH
Nauﬂl Ll‘ﬂd Iq-

Hs SO
SOy O \/\/\)

1) B%TH'F lMCPBA
Z)qu

.0, /\/\/\H/H \/\/\g +en

O @)

23)Provide a reasonable synthesis for each of the following compounds using the provided starting
material. okag 10 Swiich order
I/\:J

’ VNank, 1) NaNh, 1.
H——H > \:/—< 1) Clk T ) T Lindl ler

Cl 1 8r okay 400

o ? _ H>_/— 0 Na N, 1) rSHS'TI-IF

o 7) —~c|  2)NaOH, KO,

? Ph HaS0
h— e 1) NaN T, 374

— >~ 1% S0
o 1) FhaT \l,‘l(;'
cl_cl S«a9do swap Skps
? DNanl, D Nalk Cl
H——H - _ L
N DA Do 0
B 7 1) NaNi, 1% Na. Re,  otochem nof
HeC——=—"" HO>_<3r ) C”;I Lind ler o U"k(ﬂ 1.0 O in Pmd
SO either
Feduction is
fine .
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