Alkyne Exam Preparation Pack

Answer Key

Multiple-Choice #1: What is the major product of this reaction?
Link to answer video

http://bit.ly/Alkynes-MOC-1

1) Na, NH; (1)
HsC-CZC-CH, ?
2) D,, Pd/C
4 )

pH H.C D H.C CH p_p
CH \— ey 3 CH
H3c>g< ? = = H3C>S< ?

D H D CH, D D DD
L A ) B c D

Multiple-Choice #2: Pick the best reaction conditions that will
synthesize this alkyne http:/bit.ly/Alkynes-MOC-2

CH3
H3;C-C=C-C-H
CH;
H cH, S
A H3C—CEC@ + Br—C, N elimination
CH;
CH;,3 '
B CHy + @C =C-C-H 3 SN2 works well!
CH;
@ QCH3
(> H;C-C=C-Br + p - No SN2
H CH3
CH;,3 Pd-C /H, .
D H;C-C=C-C, —_— will reduce alkyne
CH,
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Multiple-Choice #3: Which set(s) of conditions produces a meso
product from 2-butyne? http:/bit.ly/Alkynes-MOC-3

A
1) Lindlar, H,
I

2) Br2

° ¢ Pt
1) Na, NH; H sameas o
> Br

Br

2) Br, (meso)

1) Pd, CaCO3, H2

— quinolins

2) Br,, H,0

1) Na, NH,
—
2) 0s0O,

Multiple-Choice #4: Which of the following reactions does NOT

give a ketone as a product ? http://bit.ly/Alkynes-MOC-4
A B
H30+ 0 HgSO4 e}
= > =
\ \  HO
)J\/ HZSO,, )J\/
C D
1) R,BH H,SO, 0
N\ 2)NaOH, 0O =\ o> S
H20, Jj\/\
H
aldehyde
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Multiple-Choice #5: [Assuming you have covered epoxides] ,

choose the major product http://bit.ly/Alkynes-MOC-5
o~ )
@o H-czc®
|
EEE— H
?OH |:| ?OH o “\//
Q| e
\\ OH ’\\ \\ OH
A B C D E
—

Fill In The Blanks #1:
Z

O// 1) NaNH,,

H
2) CH3CHzBr

O/ Lindlar's catalyst _

—w O
H2 \ y

( )
X
H> \. J
s N
HBr
e
Br

| | (excess) L Br )

H

O=< o [Of o<
OH HO
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Fill In The Blanks #2: http://bit.ly/Alkynes-MOC-7

0
/\/// _ HgSO0s o /\)j\
H,S0,/H,0
e \
<:L 9-BBN (o)
= H,0,, NaOH
'\ H )
f D
)\/\ 1) HCI (1 equiv)> )\/>(
S 2) HBr (1 equiv) L c” Br |
4
NG Na/NHy o |~
g
[ 0
/ KMn04 >
\0/\// Acid o /\)LOH +CO,
'\

Mechanism#1. Draw a mechanism for the following reaction
http://bit.ly/Alkynes-MOC-8

® (0]
NN L’
Cse H,0 PN
NH \
LAY
SN .. SNSONNA~T Y : OH (o hagt
.f.; : OH, g. H OH  ~c”
HO'H —— HH — > L
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Fill In The Blanks #3: http://bit.ly/Alkynes-MOC-9

( )\
Cl
A HCI
z A .
A7 (1 equiv) \ /\A )
H
- N
1) BH,4 0
|| H
2) H202, HO' \ )
- - 0 co 9 Q
HC=C-CH, CH, C=C-CH —3> 2 _ ] ] 1
2 2 3 HO ,C CH2 CH2 C.OH HO ’C_CH3
H HBr
. . B B
C:'C P~ (2 equiv) r)Qr/\ (only product)
1) n-BuLi

H-CZC-H ———3 H-CZC-CH,CHj,
2)[CH4CH,Br

Mechanism problem #2: http://bit.ly/Alkynes-MOC-10

cl. clI ~H

ZC
CHj 1) NaNH, (excessL C
NH,

2) H* (workup)
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Fill In The Blanks #4:

HBr (excess)

http://bit.ly/Alkynes-MOC-11

Br_ Br

\)Q g /\C:~CH

HsC-C=C-H _H0 o OH | 3 0
He A PN

neutral intermediate

Z  w, Pd/CaCO,
—

quinoline

Sia,BH, THF
2) H,0,. , NaOH, H20

HO 1) NaNH,

———H y
2) CHjl
H C_C@’
O/\Br 1) -
2) 0,
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Corrections below:

Lindlar
H;C )ﬁ/H catalyst,
w

Pd-C
V

http://bit.ly/Alkynes-MOC-12

B
D
H c)ﬁ/n SO ’
3 HgSO, (o]
H H,S0,M,0 HiC™ P
H

=

Br HoC_ _ H
HC—=—H ——>> > D
Br Br
HCI

(2 equiv)
1)R,BH
2) H,0,

CH3CH,CHCI,

H3CJLCH3
REACTION 1) Correct Product  2) Correct Reagent
D :
A ~.D : Na, ND
ey :
p H : Lindlar
B ~ _H " catalyst,
H3C)\( : D,
D 1
0 ]
c J . DHso,
HsC~ “CHj, : ) H20,
D HC___ Br No reagent exists!
Br H '
E Cl \C'CI ' No reagent exists!
H;C” 'CH,4 '
E HgSO,
F HC /\fo ; H,S0,/MH,0
H :
a H‘c‘H : Lindlar
Hsc’ ’CHS ' Catalyst,
Hy
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WEB OF REACTIONS: Question #1 http://bit.ly/Alkynes-MOC-13

H3C_CH20| -
H cCl i o
Cl,, Y=
T H continued on T,
H DNaNHy) g c—=—H | Web#2
H,C-CH, 2) CH,l 3 =
Pd/C HCI
w
Na, ND H Br
D H » NU3 —
Y= <«—— H-—=—H »
H D Br, Br H
NaNH,, NH,
D,,
JOL (3 ways) Lindlar H-C EC:@
H,C” "H
H40+ D>_<D
or HgSO,4, H;0+ H H
or 1) R,BH, 2) NaOH/H,,0,
WEB OF REACTIONS: Question #2 http://bit.ly/Alkynes-MOC-14
o 1) NaNH,
)]\ 2) CH,l
o continued on
/\F 1) R,BH H;0+ H,C—==—CH, | Web #3
2) NaOH/H,0, ﬁor HgSO,
H3;0+
H,, Lindlar CH3MgBr o
/\C’fNa’ﬁs_ H,C——=—H ——» H,C-C=C:
H,C X
1. nBuLi
o 2.D,0
or KMnO,
HBr
(2 equiv) H;C——bD
CH,C-OH
+COZ
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WEB OF REACTIONS: Question #3 http:/bit.ly/Alkynes-MOC-15

continued on continued on
Web #4 Web #5

NS
H,, Pd/C Na, NH [ hh J
Lindlar 30+
or HgSO,4, H;0+
or1)R2BH 2) NaOH/H,0,

)Y <2 H3C—==—CH, 0
PN

Cl NaNH,
- Parc \
Br. Cl ;

)Q/ (1 equiv) No reaction
2.HBr
(1 equiv) D

)SD(
D D

WEB OF REACTIONS: Question #4 http://bit.ly/Alkynes-MOC-16

pay close attention to stereochemistry!
(meso)

Br (chiral) OH Br  (chiral)
(meso) /H +OH /H.\\Br
Br2
i 0OsO
w ¢ ¢ Br2
(0]

(o)
0,, DMS A —_—— (meso)
2 - /ﬁ RCO.H /ﬂ
A, 3
pd/C \
D, CHClI,, Cl, .
1) Cl, (or Br,, etc) NaOH c-
- 2) NaNH,
H,C————CH . D H /<1 (meso)
[ 3 3J (2 equiv) S H
] )ﬁ’D (meso)
notice we're back
to Web #3! Bonus: chiral or meso?
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WEB OF REACTIONS: Question #5 http://bit.ly/Alkynes-MOC-17

pay close attention to stereochemistry!

(chiral) OH  (chiral) Br (meso)

Br

SO 1

= BrZ, OsO Br
OH H,0 f 4 /
(chiral)

O RCO,H 0
2 03, H,0, NN e -
A
)LOH or KMnO; v /<‘/
CHCl,,

Pd/C aOH
D, Cl ro-Cl

(Hsc%CH:,J 1) Cl, (or Br,,etc) /q/

@
-

2) NaNH,,
notice we're back (2 equiv) & .\D (chiral) (chiral)
to Web #3! -
H D
Bonus: chiral or meso?
Once you’re done the Web Of Reactions... http://bit.ly/Alkynes-MOC-18

Outline the following syntheses: if you are successful, you are
ready for synthesis!

1) Lindlar, H,

He=——H 2) mCPBA /&\

1) Br A
/ﬁ 2 . e Yl
2) NaNH, (2 equiv)
3) Na/NH4
o]
O3 or KMnO, )L
H——H —_ 2 OH
1) Lindlar, H, Br
— 2) Br, .
H——H —> (chiral!)
Br
1) Lindlar, H, OH
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Road Map #1

http://bit.ly/Alkynes-MOC-19

/\l
@ Br _ NaNH eC EC-CHchs
H-C=C: H-C :C'CH20H3 Hz
H;0+
or Hg§0,/H,O/H* I
47112 CH3
H;0*
or HgSQ 4/H20/H6
: > )k/ H3C_C EC _CH2CH3
Lindlar
H,
H (0] H 4%
CH SCH
/go i 3 3
Road Map #2 http://bit.ly/Alkynes-MOC-20
Br H

Bry gr| 1) NaNH, =
©/§ 3 quiv)
2) H+

1. NaNH,

2.| CHl

Na/NH,

CH,

[:::r/*§//
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Mini Roadmap #1 http:/bit.ly/Alkynes-MOC-21

r O, r
@ NH @‘ intermediate
— > -
@ product

Mini Roadmap #2

1. Lindlar, H, 0 O=—|nwo 4

= 2.mCPBA /ﬂ\ h

Synthesis

Show how you would perform the following transformations:
a) http://bit.ly/Alkynes-MOC-22

r ©) r
@ NH, @ intermediate
— > —
b) ¢
@ product

Show a reaction that would make this in one step from an acetylide
and an alkyl halide

c) — /
1. Lindlar, H, o) © =—| Ho \//

= 2.mCPBA © A h
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Starting from acetylene as the carbon source and any reagents of
your choice, how would you make each of the following molecules?

H——H 2) HBr /\BI‘
Lindlar, H,
NaNH, Br A N P
H———H —————® H—0O > H—=— — L\
%1)NaNH2 HBr,
c Na/NH, 2) “Br ROOR
— Br
— /\/\/ ° 2 H
H———H ——————>» — /\n,
(o)

_ e /J 050, OH
H—=—H — 2 — \ —> S~
—>> 3 =

—_— 1) NaNH
H——— ;
H M
—_— — 3 — N\ 2) Br —
Hm="" —> A M

E
¢Na/NH3

WM

: HgSO4, Hzo, H+ 0
§ > N —
B

H——H or H,0*

http://bit.ly/Alkynes-MOC-25
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