eaction with Grignard Reagents (Section 16.5A) Treating. folrmaldehyde w1fth a
Grignard reagent followed by hydrolysis gives a primary alcohol. Su'mlar treau‘:naentl o ]:nly
ther aldehyde gives a secondary alcohol, Treatment of 2 l.«.ztone gives a tertlar'y alcohol.
he mechanism involves an initial attack of the nucleophilic carbo'n of the Grignard re-
gent at the electrophilic carbon of the carbonyl to gi\fe the alkoxide Mg salt, The flask
S opened and the acid is added to protonate the alkoxide, and produce the alcohol.

O OH
1.G;HsMgBr X
CRHOLEO | g H

M -

.
LY :

5. The Wittig Reaction {Section 16.6) Treatin

nylphosphonium ylide gives a betaine interm
" phetane intermediate,
an alkene,

g an aldehyde or ketone with a triphe-
ediate, which rearranges to an oxaphos-
which in turn fragments to give triphenylphosphine oxide and

4+ -
O + PhyP—GHy— <:>=CH2 + PhyP=0

g,'Addition of Alcohols to Form Acetals (Secﬁon 16.7B) Formation of acetals is cat{llyzed
' ase but are hydrolyzed in agueous
The mechanism for conversion

¢ OH group of the hemiacetal
-stabilized cation, which is attacked by the

' o)
OH gt -
O +HO™ N~ ‘—Q< j+H20
: 0

; Addition of Ammonia and Its Derivatives

: Formation of Imines {Section 16.8A)
Addition of ammonia or a

primary amine to the carbonyl group of an aldehyde or

qt+
O + HyNCH,; =— O;NCHB + H,0

Addition of Hydrazine and Its Detivatives (Section 16.8B)

Treating an aldehyde or
ketone with hydrazine gives a hydrazone,

. Carboxylic Acid (Section 16.10A) The aldehyde group
15 among the most easily oxidiz

ed functional groups, Oxidizing agents include HyCrO,,
KMnoO,, Aggo,‘ Tollens’ reagent, H,0,, and O,,
m ~
0]
i 1l
C. H HgCr Oy C

~OH




etal Hydride Reduction (Section 16.11A) _
lAylH4 and NaBH,are selective in that neither reduces isolated carbon-carbon double

GO 1. NaBH4 O OH . )
2. Hy0 .

(Formed as a
racemic mixture)

ple bonds.

17, Reductive Amination (Adapted from Section 18.11A) imines can be reduced to form
secondary amines.
1. NaBH,
l:>=hrcm o DﬁNHcHa
or

Oton, = -
=N . NHGH3
e Pd

(NI can be usad Instead of Pd)

19, Woltk-Kishnar Redustion {Sestien 18.11E} Formation of a Yydeazone followed by
ireatment with tse, commonly KOH in diethiylene glycal or potassium tetbutoxide
in dimethyl sulfoxide, reduces the carbonyl group of an aldehyde or ketone 1o &
methylene group. The mechanism involves inftlal hydrazone formation, Tollowed by
buse-catalyzed wutomertzation, deprotonation, loss of Mg, and reprodonstion of the
sarbanion bntermediate o give the fully redneed produry

. ‘,‘ HﬁNNHE W L3 Ng 4 l{&ﬂ
Hydragine redliux

Steps involved in this reaction: Formation of hydrazone followed by elimination of nitrgen.

0 N—NH,

I
HoNNH, R KOH R ©/\
heat




