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carbonyl Chemistry Worksheet

Some General rules.....
There are a few exceptions (as always), but this sums up a lot of what we will do overthe

next couple weeks. Please work out the mechanisms. Some of this was covered in lecture

on 3/3/00.
| Aldehydes and Ketones - Addition of & nucleophile under hasic conditions

OH

o ‘
/U\ + MU ._.._...-——:—-ﬁ- : /F

R Nu . CLEN

Write the complele mechanism leading to major products for the following feaﬁ:t%cng.....

O | R
T
' . — -
+ - / 2 D20

WigBr

\-—E’;r + 2L —g~  hint: similar 1o
Grignard

farmation

| Li
T -
- | 2 H,0"
o ? |

Il Aldehydes and Ketones. addition of nucleophile under acidic conditions
0 - O
o om T e
~ ' R R’
R R NU

Write & complete mechanism leading to products for the following reactions.

O;/\’ + HO @ ——
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Please note that on 3/3/00 | gave an acid type mechanism for the addition of HCN. This igthe
mechanism that one would write under acid conditions. Inyour textbook, Loudon writes the
mechanism as though the cyanide is adding Arst. This is because the way the reaction is done
hest is under basic conditions. The HCN is generated by the addition of sulfuric acidto an ’
excess of a sodium or potassium cyanide. Under these conditions there is free cyanide. Thisis

the approach Louden is taking.

11l Addition of Nucleophiles to Carboxylic Acid Nerivatives Under Basic Con ditions

€ : G

/u\ + Nu: e /U\ o Yo,
Y : Nu

R

R

Yy = things like X, OCOR of OR. normally a weaker hase or better leaving group than the
incoming nucleophite

Try to write @ mechanism for the following reaction:

Br KOH "

O

Please note that the weakest hond breaks first with the nucleophific attack.
~ With some really strong nucteaphites, the nucleophile will reaction nwice as shown below...

¢! , ' OH
/U\ + 2 Nu; 5 SaEt /‘\
R v , ‘ 2.H30 R \ Nu
U

¥ = things like X, OCOR of OR, normaily 3 weaker base or better leaving group then fhe
incoming nucleophile '

Using the above @S 8 model, write a mechanism for the following organolithium reaction.
Q

== OCH,CHz +  2CH4 hal

\ / 2.00
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W, Addition of Nucleophiles to Carboxylic Acid Derivatives Under acidic Conditions

o) .
)L + HMNU oo J\ + HY
Nu

R Y
v = things like X, OCOR, OR, or NR;

berific

o]

wWrite the product for the following reaction. Can you write a mechanism? Remem
under acidic conditions. ... :

heat

v Reaction of Aldehydes and ketones with amines.....

Q dilute acid NHR"

/u\ + NHQR" —— i /u\ + HZO
R R R R
an imine

Try to write a logical mechanism for the following reaction. Asin all these reactions, the
mechanims procedes through a tetrahedral intermediate.

0 dilute Hy S04
/JL\v/ﬁKN// + NANHp ="
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Carboxylic Acid Derivatives - Summary

Name of Reaction with Water | Reaction with Amine | Reaction with Reaction with LAH | Reaction with
Derivative Alcohols Organometallic
In order of Reagents
Reactivity

H,0, Na,CO,
Acyl Halide
RCOCI

H,0
Acid Anhydride

H,O+ or OH-aq
Ester

H:,O-i-‘ or OH-aq
Amide

Nitrile

H,O+
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Eiash Cards Sheetng. 1
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Flash Cards no. 1- Products Answers are in their relative positions on the cards

-O"" MgBr

No Reaction - There is.nothing

to protonate in the cycloaikane
Atracking most positive site in molecule

OH

Mo Reaction - weaker acid and base
going to stronger acid and base - 566
chart

The second structure hag resonance
stabilization - can you draw structures?

O

NaBr

The first structure has resonance
stabilization - can you draw structures?

Attacking most positive site in
molecule - SN2 type reaction

S

N I

No Reaction - weaker acid and base
ieading to stronger acid and base

proton abstraction from the terminal alkyne
followed by SN2 reaction on bromosthane

- | [Br |
%\(\BV :
- Br
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' No conditions specified - o both products
Major, kinetic conditions | shown
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Q—é& \ m\

Please note that there is no
substitution on the ring in spite of

the fact that there is some radical character on
ring...... why? 6 ./’_—<
| a /\/{ Ho ./
AT)\VI\ = \H\ Mostl;keiyma
H

Ho G
Cl

Which sterecisomers are possible here 7 Br stereoisomers 7

. N O + enantiomer
Mo reaction possible due to high stabilization

of benzene ring - they do not undergo addition ns

Q—/ simple, but fast SN2
+ geometric isomer

T BT

O

+ enantiomer ::: OH

we have not done this one yet

Reaction Shesat 2 - Products
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J_‘\I{K
ny  endo normally favored

,,\< no reactcion

O

iBacktoStudvAids]

http:,I,‘ww.brynmawr.edu/Acac%lehem/mﬂerzsto/reactionsheettwoproducts.htm Page 2 of 2



Organic Chemistry - Flash Cards Number 2 ‘

Chem 212 - Reactions no. 2 Chapter 15f 17

@_< hv | " H,Ofacetohe
+ Bry e dﬁﬁ?N“T’ffx“~ e B
Cl

0
| 80 °C < hy
e N + HCl —————3 ¥ NBr
| 0
+ CEQ — e Br j Mg/Ether

Br

DMSO e

+  HBr ©\/\KM”04- Hy0
. : - heat

- ﬁé”‘“‘“" (1) =
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Reaction Sheetno. 3

OH
NatH + o ﬂ\g\mg& * @ e i

OPO,0H
O ’ s -
R * +  NalNH;
Li
OH OLi |
o, | Sy |
3 B + ) oo
SO3H . OCHs
CO5CH3 e
| | ~ a
. M ’
H4C0,C |
Pd, 25 °C - CrO3, HyS04
' K heat‘

NI \/
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N, 10 : '
high temp, high pressure E;;EEO
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Organic Chemistry ~ Flash Cards Sheet 3- Products

0.
_ + Hg
D
resonance forms resonance forms
— + NH;
Ol i OH
G
+ b ) ._.d‘t'/<
' §)
"'u\<

No Reaction

COH

Mo Reaction
‘ CO4H

No Reaction
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S /Jfo/“\V/’ AICI;
5 HSO4HNO, — —» + G >

OH - -
H2504 BFQ
m—— EE— e
fuming
O

OH | (ﬁ
| NH,
02N NH2 cl .
Cly ——::::1::

e ot
FeCly AlC

I | )Cj\/\/
| /\/l\ 1.Cl ~
ST—. ~ 0, A

AIBrs 2. BrofFeBrs

© q
O,N |
OCH;  HNOyH250, N&CH
e D ———
heat : heat
CFy
NO,
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no reaction

NOQ Br

@NOE
OH
I ! 0
HO3S ( ( Br
NH,
ON 5

OH
@ &)
@, ~NH,AICI

NH\H/\/\/

O
+ small amount of ortho + ortho
Br
+ a small amount of ottho
OH
0 O,N
OCH5

MO

O4N CFsy 2

Nucieophilic Aromatic Substitution
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