Mechanisms Final 200 points NAME:

1) (10pts) Draw all the lone pairs on the following chemical species.

A T

HO

Cl

0 LNQPh d) CIEI?I_—CI
cl

2) 8pts) What is the hybridization of:
the Nitrogen in (a)
the Nitrogen in (b)
the Nitrogen in (c)

the left hand side Chlorine attached to the positive Chlorine in (d).
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3) (9pts) Circle the most basic atoms in these molecules.

N
N-N

H

.

O &)
)

HoN
CN

H,oN NH,

4) (8pts) Circle the most acidic hydrogens in these molecules.

(@)
84 MeO,C
B J
= OH /
é HO co,H
CF3
L
. hdh
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5) (24pts) Match these 12 transformations up with their correct name.

R
Br
o OH
KOH (ai .
AV, KoHEa) )vo
Kl
NN SN
Cl Acetone
A)(l 1) SOcCl,
o NH2
OH 2) NaNs
3) Heat
4) H,O
O%
R
Qi KOH on
R
(0] R @) 5 R
OH @)
MeZSO, (COC|)2
then NEt;
OH O

O
AL s O

TosNH-NHTos, 2MeLi
then H3O" _R
R’ nH3

o

Base
CO,Et o

then H;O"
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Hoffman
Rearrangement

Finkelstein Reaction
Diels Alder Reaction
Wittig Reaction

Baker-Venkataraman
Rearrangement

Heck Reaction
Nazarov Cyclization
Swern Oxidation
Bayer-Villiger Oxidn
Curtius Rearrangement
Payne Rearrangement
Henry Reaction
Benzoin Condensation
Michael Addition
Reformatsky Reaction

Friedal Crafts
Acylation

Shapiro Reaction

Dieckmann
Condensation

Hooker Reaction

Danishevsky
diene reaction
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6) (epts) Are the following pairs tautomers or resonance structures?

+

o) ?H
S S
\_)kH \/\H
R O. R+ O.
\‘( R R
/O+ /O
H H

7) (10pts) Draw arrows to the correct locations.

Most Acidic C-H bond

Amide functional group an sp hybridized atom
Cl
B B
= N \H/ =
CN O
the shortest bond in this molecule site of potential S\2 reaction
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THE NEXT SECTION HAS 6 PROBLEMS

(A) - (F)

EACH WORTH 25 PTS

ANSWER ANY 5
(For 125 pts)
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A) (25pts) Write the mechanism for the following reaction (which involves anion formation
at a methyl group, ring closure, and dehydration). Note that the reaction is in basic media.

O
O

M NaOH, H,O

0]
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B) (25pts) The Favorskii Reaction involves ring contraction of a cyclic a-bromoketone.
Write the mechanism for this transformation, and recall it proceeds through a
cyclopropanone intermediate.
O CO,CHj
Br ..
K" "OCHj,

CH5OH
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C) (25pts) Write the mechanism for this reaction that obviously involves a rearrangement.

DALY oy

Br
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D) (25pts) Write the correct acid catalyzed mechanism for this rearrangement.

O
O

s H30 /NH
/
- s

NH>
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E) (25pts) Explain the mixture of products obtained in the following reaction, and indicate
the expected relative ratio of the products formed — hint it is NOT 1:1:1.

CHg ?H3 ?H3 ‘CHs
+ -
@\ Na NH2 = ‘ @ VZ ‘ NHZ
NH
Br 3 NS NS \NH2 NN
NH,
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F) (25pts) Pick any two of the reactions listed in Q5 and write correct mechanisms for both.
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Mechanisms Final 200 points

NAME:

1) t10pts) Draw all the lone pairs on the following chemical specics.

NH,
X
a) \
HO
I —
c) N w,-Ph d)
Lo

o

2) t2pas) What is the hyvbridization of
i
the Nitrogen in (a) 5

the Nitrogen in (b)  5p*

the Nitrogen in(¢) s p

the left hand side Chlorine attached to the positive Chlorine in {d).

ST
_NH

i I:;-l.

Y X | — .

: Cl—Cl—AI—Ci/
JCly
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3} t9psy Circle the most basic atoms in these molecules,
_\"H
H
M i .
<o v
_a*‘_;{

2
HaN

M

| T
H?",LEV_.I@?

4) i#ptsy Circle the most acidic hydrogens in these molecules.

OH i
L 'i-._, " "\‘;;'.- II‘I
¢
.II
*a’”*l:@) HG"E'D@]
3
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5} (24piz) Match these 12 transformations up with their cormect name.

£ - - - 5 mﬂ
c':.x_}_‘ {:ﬁ'} .:l-:;.ﬂ-i CH\_} T \\ ::arrmi;:nmt

Finkelstein Reaction

Diels Alder Reaction
Wittig Reaction

| Baker-Venkataraman

. Rearrangement
I l| Heck Reaction W
Mazarov Cyvelization
Swern Oxidation h
x;Ln (
|

Bayer-Villiger O

Curtius Rearrang

© Payne Rearrangement
-

o o M:tim
A Mes0, (cocn, AL L -
) - L — T Benzoin Condensation
T then NEt, g
OH - Michacl Addition -
i )i -
Gy B ] o—— Reformatsky Reaction
WA —
o o Friedal Crafts
it A S PN | Acylation
. Shapiro Reaction
ré?: TosHH-NHTos, 2MaL {{__ ‘,{} /
] B — =3 R Dieckmann
) . then HyD" e . .
g R Condensation
|'-.H_°':'?E' Base ,xwl.m?E: / Hooker Reaction
GOk . htg
b Danishevsky

diene reaction
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6) (6pes) Are the following pairs tamiomers or resonance strictires?

i j (7 Rasenancs,

(4] oH
.J'!- - L:: ”'E_
| J | J ooy )
g N\"‘-'.:
i )
,_: " o H ':“-m-t‘.\t_q\
R O o R._+ G'..H
I ' Foian,
o, 0 o Mg

Tht10pes) Draw arrows to the correct locations.

Mast deidic C-H homd

Amide funciional group art spr Invbeidized atom

I

site of potentiol 842 reaction
e, . e o
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THE NEXT SECTION HAS 6 PROBLEMS |
(A)—(F)

EACH WORTH 25 PTS

ANSWER ANY 5
{For 125 pts)
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A) (25pts) Write the mechanism for the following reaction (which involves anion furmmcru
at a methyl group, ring closure, and dehydration). Note that the reaction is in basic media.

o]

M e e }5
U
.q:‘.
).
Melt -.II bl
Il
ol ||
!

____T |

" &
'ﬁw
{f:x
{
:Zikwgf“mj,#
1

F
i
‘J .

|
I
A
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B) (25ps) The Favorskii Reaction involves ning contraction of a cyclic a-bromoketone.
Write the mechanism for this transformation, and recall it proceeds through a
cyclopropanone intermediate.

T

v O CO.CH;
H ﬁj/ﬂr P f
" K'"OCH;

T o p |

|!I @ r :

| a

o

Er

|
\g/J 5 /
L

..-F,
@ (sl
& - /

O

- ______"?

Gl J? "i-'-ﬁﬂn ng
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C) (25pts) Write the mechanism for this reaction that obviously involves a rearrangement.

©37“ — o
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D) 25pt5) Write the correct acid catalyzed mechanism for this rearrangement.

. O
O._
\\ H30" NH
\
m-#;_] SH
V6
|k
ARV
— I | 3 !t,rL‘I
Dy N
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E) (25ms) Expluin the mixture of products obtained in the following reaction, and indicate
the expected relative ratio of the products formed - fiad it is NOT 1:1:1.

CH; /\ CHy CHs CHy
HE Na*NH, e . NH;
OF NH; T l S, !
Br NH;
NH;

k |;l:i&{ﬂ>

A MHy

: ity
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F) (25p Pick any two of the reactions listed in Q5 and write comect mechanisms for both,

C:\Wuj‘i ~.|’(|}r HUA&'! Dn,,.hrcj ‘Eﬂtw FH“D ﬁ”{ﬁ l. ll.
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