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1. Escreva o mecanismo das transformacdes abaixo:

Acidic conditions are employed in this case, so we must avoid formation of a strong base.
This requirement dictates that we must draw proton transfer steps at all three possible
points. The mechanism must begin with a proton transfer in order to protonate the carbonyl
group, rendering it a better electrophile:
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Notice the proton source that we show to protonate the carbonyl group. We cannot show
EtOH as the proton source, because transfer of a proton from ethanol would involve cre-
ation of an ethoxide ion, which should be avoided in acidic conditions.

The next step is a nucleophilic attack, in which ethanol functions as a nucleophile and
attacks the protonated carbonyl group, forming a tetrahedral intermediate that does not
bear a negative charge.
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The tetrahedral intermediate formed in this step cannot immediately expel methoxide to
re-form the carbonyl, because methoxide is a strong base, which should be avoided in
acidic conditions. So, we must first protonate the methoxy group. However, protonating the
methoxy group would involve the formation of two positive charges, which should also be
avoided. As a result, two separate proton transfers are required.
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First, a proton is removed to form a new tetrahedral intermediate without a charge, fol-
lowed by protonation of the methoxy group. Be careful not to show ethoxide as a base in
the first step (remember—no strong bases in acidic conditions).

The next step is loss of the leaving group to re-form the carbonyl:
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Finally, a proton transfer is drawn to remove the positive charge and form the product.
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(a) This mechanism has two steps: 1) nucleophilic attack, and 2) loss of a leaving group. The first step (nucleophilic
attack), requires two curved arrows, which show the carboxylate ion functioning as a nucleophile and attacking the
electrophilic carbonyl group, resulting in a tetrahedral intermediate. In step two (loss of a leaving group), the carbonyl

group 1s reformed and chloride leaves, as shown with two curved arrows, resulting in the formation of an anhydride, as
shown.

o]

0 @.“)K/ W O o o o
0 D -cl
\% — \%\DJ\/ —_— \)ko)k/

c)

nS
H— . .
O/ﬂ‘ S\ V 1O i
)\ OH = %\QH
OH

I\.‘he’”cl
1
I
92
H Me
'
. /_-\H .5H
‘o ~n®
i ue” Sy G0 -H;0 C‘___ M
)L )k - O-:@
ONle OMe L0 H
e
d)
o.. o
CO/H\:NHg 'D") fH P “,H
—_—
Cl N—H N—H
1@\ I
Cl H
‘NH3
0



e)

Nuclcophilic

Base X Proton
HL aftack

0 fransfer

0:
MEO\©)'L
H

Leaving
group

MeQ

Q charged tetrahedral

)j\__ / intermediate
(o e}

oo o] Lossof a
o "
H o, eo)_k leaving group




>
=

B /30” 0. 1" A 2
LS—N o) N
1 . = = HU® UH
U "N-@

2. Escreva os produtos das reagdes abaixo.

a) e)

@]
1} xs LiAIH,
2) H3O+

Cl

O
-

(0]
1) xs PhMgBr
/\HLCI 2) H30+ /\T/{-\

O
I _1HLAKORKH
2) EtMgBr

3) H,0*

2) HyO*

HoN /\)‘Loe

O
Pyridine

Oi“@

( N-H @)L
(two equwalents) O

g)
LiAI{OR }H o
i 1) xs LiAlHg
1} EtMgB e
O)'L } aBr %OM& A \(\OH +  MeOH

o
—

o o)
1) EthuL|
C oy lAH, Ot
3) 0"
0
EbCuli 1) LiAIH, i)
2)Ha0"

o}
1) xs LiAlHa
OMe 2% HaO*

o]
(7 o

OH + hedH



O
GH 1} NaOH
2} EtT

Q
(0] 1) xs LiAIH,
T
2) Ha0* HO OH
m)
2 Ha0*
H OH

1) excess LIAH,

NH
/\HL NHz 4"'2) 0 /\l/\ X

r)
1) EtMgB oH
gor
CN 2) "
3) LiAH,
4) HyO*
0
1) EtMgBr 1) LiAIHq
2} Ha0* 2}H,0"
s)
0

o o OH
—_—
O/ heat

o)

o o]
Hs0O*
NH; - OH
heat

p)
CN 1) xs LiAIH4
/\I/ 2) o
a)
Br 1)NaCN
2) MeMgBr
3) H,0"
NaCN
t)

o]

R
m

2) H;0*

PO UE ==
OH 2) xs (CHa)aNH N/

OMe 1) DIBAH

2) H0*

%3 (CHz)zNH



3 1
1) xs LiAlH
2) HyO' 3 '






