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It is OK to work in groupson these homeworks, we actudly encourage collaborative efforts. However,
it isaviolation of the hona codeto ssimply copy withoutundestanding what you are copying.
Undeastanding the homework is worth far more in terms of better exam grades than the homework

points themselves!!
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1. (3or 5ptseach) For thefollowing, complete the reactions with the predomi nant product or products.
Y ou must indi cate Sereochemistry with wedgesand dashes. |f aracemic mixture is created, you must
write "racemic" under the sructures

Br ‘1, .
5 “HBr not chiral
ht
(reacts & more
subgtituted C atom)

Br -anllBr
—2> +
(anti addition) conlH canl By

Br racemic H
HBr
+
Markovniko
( vnikov) Br
racemic

X nes e

— >

h! most stable a kene
(dlylic hdogenati on)

Br
N HBr
—_ »
ROOR
ht
(non-Markovnikov)

Assume this next one undergoes arearrangement:

X

HBr » TRy not chira

(rearranged product)
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1.(cont.) 3 or 5 ptseach) For the following, complete the reactions with the predominant product or
products. You must indicate stereochemistry with wedges and dashes. If a racemic mixture is created,
you must write "racemic" under the structures.

OH
Na OH
1° alkyl halide
SIS
Na OH =z
2° alkyl halide - more stable alkene

- inversion of stereochemistry
N a SCH3 NN

2° alkyl halide

most stable alkene

3° alkyl halide
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1.(cont.) (3 or 5 ptseach) For thefollowing, complete the reactionswith the predominant product or
products. Y ou must indi cate stereochemi sry with wedges and dashes. If aracemic mixtureis created
you must write "racemic" under the structures

Br e %
—_—
Sy2
1; dkyl haide
Br
H3C—CEC:6
. =
_ E2
2; dkyl hdide
SH
N@g @SH inverson
- of stereochemigry
Sy2
2i dkyl halide
Cl _ :
excess inverson
NaCl of stereochemistry
_—
Sy2
2i dkyl halide
Br @O
K OtBu X
.
1j dkyl hdide E2
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2. (3 or 5ptseach) For thefollowing, fill in the boxes with the product or products that are appropri ate.
Y ou must indi cate sereochemistry with wedgesand dashes. If aracemic mixture is created, you must
write "racemic" under the gructures

/\ SH

7
&‘3
/\ HBr > Br.
7 ROOR/ h! AN

r

W
il

_ - CH,
racemc Br :
9
1) 3NaNH $"§
\ 2) H,0 i > Br—/_
D
H —_— CH,

1) (sia),B

H H,0, HgSO,
2) H,0, / HO® H,SO,

O
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3. These are synthesis questions. Y ou need to show how the starting materia can be converted into the
product(s) shown. Y ou may use any reactions we have learned. Show all the reagentsyou need. Show
each mol ecule synthesized dong the way and be sure to pay attention to the regiochemistry and
stereochemi gry preferences for each reaction.

A) (7 pts)
?
B

Recognizethis d kene as i
Br bei ng the Zaitsev =
2 C

h! product from the alkyl Recoanize this as

‘ halide that in turn comes h J duct of Cl
from the alkane starting T - regcﬁ)irr?g L\jvi tﬁ I
’ akene.

material \
Br K OtBuU
> \
E2

Recognizethis as
the product of an
Sy2 reaction qsi ng

B) (7 pts) 5 NaSH on a primary
2 akyl haide
. - /k/\
3
N

H2
Lindlar Catayst

NaSH
2
ROORI T )\/\

Recognizethat this could only have
come from anon-Markovni kov
addition of HBr to aterminal a kene
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3 (cont.). These are synthesis questions. You need to show how the starting material can be converted

into the product(s) shown. You may use any reactions we have learned. Show all the reagents you need.

Show each molecule synthesized along the way and be sure to pay attention to the regiochemistry and

stereochemistry preferences for each reaction. Recognize this as the reduction of an alkyne using
Na°® and NH; to give the trans (E) product.

C) (15 pts)

Notice that this had to HBr

be non-Markovinikov ROOR / h!
to give the primary

alkyl bromide.

Na°® /NH; (i)
Br,

Recognize this alkyne
as deriving from the
coupling of an alkyne

. and primary alkyl
racemic Y halide. Then all you
\ have to do is convert the
starting alkenes to the
/\/ S corresponding alkyne
Br and alkyl halide.

N2
’ S

7 Z

NaNH,

Br !

1) 3 NaNH,
2) H,0
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4 Complete the following intiation and propagation steps for the addition of HBr viaafreeradical chain

reaction mechanism. Use appropriate arrows to show movement of electron density, and show all non-
bonding electrons as dots and show any formal charges.

Initiation

([

R—O—O0—R
Peroxide

Propagation

heat

[ e ] ¢ R—OH

H H .-
\/ H _H3C .ITr. N
H/
e T [y e
/T 2
H—/C\ H \ HsC
W H
Lgr
\\\\ CHS:Br:

.. |
[-Br: ] + H_C|3_CH2

CHj

Products

5. Draw the predominant products from these E2 reactions.

( N\
KOtBu
_— —
E2
reactive antiperiplanar structures
CHj;
cHs @
KOtBu
—_—
) E2
I,////
Br
\ &




