CH310N T TH 2-3:30 LECTURE 7

Textbook Assignment: Chapter 15 Begin
Homework (for credit): POW 3 posted
Today’s Topics:

Organometallic Reagents-Begin Aldehydes & Ketones

FPotice & Announcements:

Exam |: Monday 9/21 7-9 PM

Last Name A-L: WEL 1.308
Last Name M-Z: WEL 2.224
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Gilman Reagents

e Lithium diorganocopper reagents, known
more commonly as Gilman reagents

— prepared by treating an alkyl, aryl, or alkenyl
lithium compound with Cu(l) iodide

diethyl ether
or THF

2CH;CH,CH,CH,LI + Cul
Butyllithium Copper(l)
lodide
(CH;CH,CH,CH,),Cu” Li * + Lil

Lithium dibutylcopper
(a Gilman reagent)




Reactions
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e Coupling within organohalogen compounds

— form new carbon-carbon bonds by cou

nling

with alkyl and alkenyl chlorides, bromic
lodides
— Example

. iethyl eth
R'Br + R, CuLiBr diethyl ether

» R-R + RCU +
or THF R-R

es, and

LiBr

1.Li, pentan
P N ! e» /\/\/\/\/j\ :
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Br*{

2-Methyl-1-dodecene 5

1-lod odecane

diethyl ether
or THF

\|
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Reactions

coupling with a vinylic halide Is
stereospecific: the configuration of the
carbon-carbon double bond Is retained

/\
diethyl ether
| o ZCUL' or THF
trans-1-lodo-1-nonéne Lithium

trans-5-Tridecene




Reactions

A variation on the preparation of a Gilman
reagent Is to use a Grignard reagent with a
catalytic amount of a copper(l) salt
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| |

CH;(CH; ), (CH,),CH,Br
/

C=C\ + CH3(CH2)4Mg Br
H H
(Z)-1-Bromo-9-octadecene

Cu”
THF

CHs(Csz7 {Clnp)lasiCine
C=C

/7 \
H H
(Z)-9-Tncosene
(Muscalure)




Aldehydes
And
Ketones
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The Carbonyl Group

The next units cover the physical and
chemical properties of classes of
compounds containing the carbonyl group,

C=0
»aldehydes and ketones (Chapter 16)
»carboxylic acids (Chapter 17)

»acid halides, acid anhydrides, esters, amides
(Chapter 18)

»enolate anions (Chapter 19)
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— the carbonyl group consists of one sigma
bond formed by the overlap of sp? hybrid
orbitals and one pi bond formed by the
overlap of parallel 2p orbitals

— pi bonding and pi antibonding MOs for
formaldehyde

10
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— the functional group of an aldehyde is a
carbonyl group bonded to a H atom and a
carbon atom

— the functional group of a ketone is a carbony!
group bonded to two carbon atoms

O
O I
HCH 0 CH3 CCH3
|
Propanone
Methanal CH5;CH
(Formaldehyde) (Acetone)
Ethanal
(Acetaldehyde)

O

O O
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Nomenclature

JUPAC names:
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« the parent chain is the longest chain that

contains the functional group

« for an aldehyde, change the suffix from -e to -al

o for an unsaturated aldehyde, change the infix
from -an- to -en-; the location of the suffix

determines the numbering pattern

« for a cyclic molecule in which -CHO is bonded to

the ring, add the suffix -carbaldehyde

12
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6 4 2
3-Methylbutanal 2-Propenal (2E)-3,7-Dimethyl-2,6-octadienal
(Acrolein) (Geranial)

O*CHO HO—4<:>1'"|CHO

Cyclopentane- trans-4-Hyd roxycyclo-
carbaldehyde hexanecarbaldehyde

Croo anom

Benzaldehyde trans-3-Phenyl-2-propenal
(Cinnamaldehyde)

13
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IJUPAC names

* the parent alkane is the longest chain that
contains the carbonyl group

« for ketones, change the suffix -e to -one
 number the chain to give C=0 the smaller number

e the IUPAC retains the common names acetone,
acetophenone, and benzophenone

O O O
oo SR
Propanone Acetophenone Benzophenone 1-Phenyl-1-pentanone
(Acetone)

14



ORGANIC LECTURE SERIES

Common Names

— for an aldehyde, the common name is derived from
the common name of the corresponding carboxylic
acid

— for a ketone, name the two alkyl or aryl groups
bonded to the carbonyl carbon and add the word

ketone
? I I I
HCH HCOH CH3 CH CH3 COH
Formaldehyde Fommicacid Acetaldehyde Acetic acid

O
Ethyl isopropyl ketone Diethyl ketone Dicyclohexyl ketone
15
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Physical Properties

Oxygen Is more electronegative than carbon (3.5
vs 2.5) and, therefore, a C=0 group Is polar

+ a—
\0 % N NE
C=0 C=0 = C— O
¥ & A R
Polarity of a More impurt;-mt
carbonyl group contributing
structure

— aldehydes and ketones are polar compounds and
Interact in the pure state by dipole-dipole interaction

— they have higher boiling points and are more
soluble in water than nonpolar compounds of

comparable molecular weight
16
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Spectral Properties

IR: Carbonyl-Aldehydes 1720-1725; also
show m C-H @ 2720; Ketones 1710-1715
(aryl ketones 1680)

NMR: Aldehydes 9.5-10.2 (s) ketones
protons o to 2.1-2.3 can be 2.2-2.6

IBCNMR: carbonyl carbon 180-215 ppm

MS: Aldehydes (M-1) loss of aldehyde H;
loss of CO (M-28); both groups undergo o
cleavage

17
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Reaction Themes

One of the most common reaction themes of
a carbonyl group is addition of a nucleophile
to form a tetrahedral carbonyl addition
compound (intermediate).

R }O: '
N
NI /+\*/c5:/5 > Nu—C.,
R V"R
R

Tetrahedral carbonyl
addition compound
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