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Chapter 12 (Brown & Poon): Aldehydes & Ketones
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Nomenclature (!?
Aldehydes (RCHO) _Co parent: alkanal (C=0 is always C#1)
H
O
S U G U :

H” H CHSJLH H oAy

methanal ethanal 3-methvibutanal  (E)-2-pentenal benzaldehyde (common}
(formaldehyde)  (acetaldehyde) (1solll;sty1y al dl:f:l?}l,:ge) P IUPAC:
Ketones (RCOR) %) parent: #-alkanong

A /C\R (C=0 gets lowest possible #) o

o OH )j\/
CH3)LCH3 o ¢© \/Y methy] ethyl ketone

0 (MEK,, common)
($)-3-hydroxy-2-pentanone IUPAC:

(ketone is higher priority FG)

M/ﬁ “ \l)\ T
NN f HH
a, B,y indicates relative position | an d proton

(o means "next to" carbonyl) an (;élig“"o y-lactone p-lactam an o,f3-
unsaturated

aldehyde

2-propanone

(acetone) 2-cyclohexen-1-one

Chapter 12 Outline
) Intro (12-1, 12-3) and Nomenc[ature (12-2)
i) Reactions of Aldehydes and Ketones with Nucleophiles (Nu:) (12.4)
A) Hydride Nu: (12.10)
B) Carbon Nu:, the Grignard reagent (12.5)
IIl) Reactions of Aldehydes and Ketones with Oxygen Nu: (12.6)
A) Water (H,0) Nu: to form hydrates
B) Alcohol (ROH) Nu: to form acetals/ketals
C) Acetals in Carbohydrates (17.3)

SKIP the following Chapter 12 sections: Reaction with Amines (12.7) and Oxidation reactions (12.9)

Suggested Textbook Problems: 1-7, 10, 12, Quick Quiz {(skip 15, 20), end of chapter 13-27 (odd),
35, 39a-g, 43ac, 45bcd, 53.
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The carbonyl
e L
resonance inductive effects
Reactivity
)OJ\ ** C=0 is very strong and stable functional group
H,C CH4 BDE (kcal/mol) C-O 79 C=0 173

H ** formation of C=0 can be a driving force for a reaction

Carbonyl-containing functional groups:

) O O 0O O

G ¢ SO VS G ¢

R R R H R OH R Cl R OR’ R NH,

I Reactions of Ketones and Aldehydes with Nucleophiles (Nu:) (12.4)
A) Hydride Nu: (12.10)

LiAlH4 - lithium aluminum hydride (LAH)

both are sources of hydrid
NaBH,, - sodium borohydride } yariae

0 1) LiAlH, 2) HyO*
/lk —_— —_—
CH;” "CHj (workup)

this is described as a reduction reaction

Predict the major product:

O 1) NaBH,4 H,SO,
@:jf — T,
2) H,0* heat




A) Carbon Nu: - the Grignard reagent (12.5)

Preparation (from RX)

CHsBr + Mg —

Reaction with C=0  RMgBr = "R™ (reacts just like hydride)

O
2) HzO"
CHaMgBr + —» —_—

{workup)

Note: Grignard reagents "R™ are also very strong bases!
** Grignards will react with H,O, ROH...any acidic proton!!

O—MgBr H—OCH;  ——

Il Reactions of Ketones and Aldehydes with Oxygen Nucleophiles (12.6})
A) Addition of water ---> hydrate

O H*

v o

Rl

R

Equilibrium generally favors the ketone/aldehyde over the hydrate

Exceptions: O H*
a) formaldehyde is 99% hydrate )J\ . HO H0><OH
in aqueous solution H H 2 ~ H H

b) hydrate is favored if 8+ near the carbonyl

O ' +
H HO_ OH
o,
\ + H,0
oe : C[30><H
chloral chloral hydrate
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B) Addition of alcohol (ROH) ---> acetal

O H+
)‘K + ROH
ald/ket Nu:

Predict the major product

O
CH5OH
CH3CH2 H A ——
H+

Mechansim: 1st step? in acid, so protonate!

0
H—A

CHsCHy” H
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Il Application of Acetals: Carbohydrates (17.3)

O\ /H
H——OH O
HO——H R m
predominantly
H—7—OH ~ In cyclic form
H——OH in solution
D-glucospyranose
CH,OH
Dol link two sugars to make
-glucose a disaccharide, and —OH
continue links to make
HOCH polysaccharides |
2
H o OH H
OH H
OH 0
H OH
D-glucose
Formation of a 5-membered ring (furanose form)
HOCH,
Q
OH H H——OH
H OH H——0OH -
B-D-glucospyranose
(Haworth projection) CH,0H
* D-ribose
HOCH, cyclic form (5 memb. ring)
H O . H
H
OH H
OH OH
H OH

o-D-glucospyranose
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Formation of Disaccharides (B&P 17

H OH
Ho

H
HO 0

H
D-glucose

OH
OH

HO OH

H_O-_OH

H
OH H
D-fructose

OH

-9) 12-6

Hfo

HO

HO o

HO
H_ 0. OH

H

OH H OH

sucrose (a disaccharide)

Some Polysaccharides (B&P 17.6)

OH oH OH o
R A e
HO OH o] OH O
OH OH

OH
o
\C[)_I - o]
o OH OH
o © 0
HO
OH
© HO >
OH

H 5
0%

Cellulose
p-1,4-glycosidic bonds
rigid, insoluble, not digestible

Starch

amylose (unbranched)

amylopectin (highly branched)
a-1,4-glycosidic bonds
water-soluble, digestible by animals

Other Sugar-Containing Biomolecules

(B&P Chapter 20 - online)

HO

ribonucleoside

(RNA)

OH

deoxyribonucleoside
(DNA)




