TYPES OF CARBONYL COMPOUNDS]

General Name General Name
Name  formula suffix | ™ formula suffix
0 0
Aldehyde 1 “al | Ester o e -oate
R/ \H R/ \0/
o IOI
Ketone /Ic! N -one | Lactone C
R (cyclic ester)
Carboxylic 0 -0ic
acid[’] oot acid 0
Amide C R' -amide
Acid ﬁ Yhal -()yl R” \N<
. =halogen R"
halide /C\X halide
R Lactam! |
- 0 oo -0iC (cyclic amide) N
Acid I Il anhydride ()
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Detergents and "fatty acids" - amphiphilic molecules

CO,H

e @) 002@ omega-3-fatty
hydrophobic hydrophilic acid

H,0
H,0 Phospholipids - Fatty acid esters

OQT[ZO AR | of glycerol
] OMMMWO{/WMS‘X)\OM —OH glycerol

\O oy 4 triol
H,0
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Phosphatidylcholine
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Amides in Peptides and Proteins o OH

NH,
a
OH OH OH OH
HZN/\n/ Hszm/ H2N OH H2N H2N
(0 o o o) (0
glycine alanine phenylalanine asparagine glutamic acid

Five of the 20 amino acid building blocks that go into all proteins
All a-amino acids

Proteins are polyamides

NN \/K NN

Each protein is defined by a
specific primary sequence of
amino acids



‘ B-Lactam Antibiotics |

O\\
i

HO,C
6—Aminopenicillamic acid

B-lactam

[}-amino acid

Other Penicillins

varied at this
position

(0]
H . . .
Penicillin G
y-lactam d-lactam[]
(0]
N |
B 7 H->N ! Y OH
H-N 2
2 \‘Y/\a)]\OH \6/\/\n/
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o
y-amino acid

d-amino acid



SUMMARY - SYNTHESIS OF ALDEHYDES AND KETONES/ ]

1. Oxidation of alcohols [

Cr

& N-H Cr0,

>
R1[/\ OHL R; H

R, O

)\ Na,Cr,0,

R OH stO4D
1

2. From alkynes

Na,Cr,0, will over-oxidize to
carboxylic acid

1. R,MgBr R,

> A
2. pH7 R, OH

A

()

LRBH, _ R1\)K
H

2. H2 02, NaOH




SUMMARY - SYNTHESIS OF ALDEHYDES AND KETONES/ ]

3. Friedel-Crafts Acylation
O£ O
AIC,

4. Ozonolysis

_\_\_< o _\_X=
— 2. Zn/H;0* o o=<
H




Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

1.
Reactions with Aldehydes and Ketones (Chapter 19)

Nucleophilic Addition:

0 0_ Nu o+ HO_ NuC
M —— X — X
R R'C

Nu

Example: Grignard Reaction Section 19.8

0 HO
CH,MgBr j]\_>><

Example: Cyanohydrin Formation Section 19.7

HO CN

=¥



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]
1. Nucleophilic Addition

A. Hydration and Acetal Formation

)l\—> XX )I\ ><
. H,0*
Section 19.6 Section 19.11

2 D

o) o)
R Y W R%< H
Electrophilic at C OH OH

No longer electrophilic at C[]

*oH mH B HO\/\

R)j\TI/ H3<Qr"' OH — e o
R” H \JXA/
HO m R H

—_— \ Y7 (0) +’ 0><(I: Protected (masked)
H

aldehyde
X R

R



Acetals as Protecting Groups for Aldehydes /]

H Meg® H
Br/\/\( X > Bng/\/\(
o) o)
A i H+

OH OH

/\/><I I /\/><H
Br Mg’
o)

electrophilei L@)kl_l
2. pH7
%H %
OH -

0 H,O/H*




Overview of Reactions 4/27-5/9 - Reactions with carbonyls

1. Nucleophilic Addition
A.

CH3 -Br BULI
: P_CH3
P_CH2

triphenyl phosphine
Ph;P CH2

Wittig Reaction Ph;PO Ph = Phenyl

Section 19.12



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

1. Nucleophilic Addition

+
B. O O Nu  pHot HO{ Nu N
R C' R R'
Nu




Overview of Reactions 4/27-5/9 - Reactions with carbonyls

1. Nucleophilic Addition
B. continued

Example: Imine Formation +
-0 H,0 H

H
i H

— +NH2
—~——

30 NH
—_—
C
H H +
Hzo‘S H
+

NN “N'NH NH

—— ——

B w— B w—

Sometimes called a Schiff base in biochemistry Sectlon 19.9



SUMMARY - Synthesis of Carboxylic Acids/]

Oxidative cleavage of alkene

Oxidation of 1 alcohols and aldehydes
(o]8

PN o

R H Jones Oxidation!]
— N
OH R OH™

P
R H

Carboxylation of Grignard Reagents

o]n
i )]\
RMgBr [ |——3
R OH[



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

2. Nucleophilic Acyl Substitution:
Reactions with Carboxylic Acid derivatives (Chapter 21)

0 -0-‘ Nu 0

R)tY ’Y‘ w R)J\Nu
Y-

Nu

Y = Leaving Group

O OH
L|AIH4 LIAIH4
/”\ )j\ Ester hydride reduction
OR H Chapter 17.5
RO Li*
nucleophilic substitution nucleophilic addition
MeMgBr O MeMgBr : .
g 9 > Ester grignard reaction
)I\ Me Section 21.6
OR RO L|+D

nucleophilic substitution nucleophilic addition(’



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

2. Nucleophilic Acyl Substitution
Carboxylic Acid Derivatives

Example:Acyl Halide Section 21.4 Example:Ester Section 21.6

0 OH 0 cl 0 OH 0 OEt
SoCl, CH;CH,OH
HCI
o] Cl o] NR,
NHR, Example:Amide
- Section 21.7



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

3. Alpha Substitution: Enolate/Enol Chemistry

(o) o-— (o)
il i~ .
must have "a" H enolate electrophile
(pKa 10-20) _>)J\/ E
OH T oH
/& )]\

enol

OH Br, 0o
/g —>)j\/Br Alpha Halogenation Section 22.3
Alpha Alkylation

OLi Section 22.8

Q LDA (base) CH.I
> / 3
XJ\ >HJ\ LDA = Y Y



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]
4. Condensation Reactions: Enolate/Enol Chemistry

0] (o) (o)
base!] R OH
1 11}
R — R R R Rll R
H ]

Aldol Reaction Section 23.2-23.7

Claisen Condensation ~ S€ction 23.8-23.9

0 0 o 9
base
- L o
EtO CH; EtO CH:-\ )]\ H3C Ic_l:2 OEt

H;C OEt . s .
Key in fatty acid biosynthesis



Overview of Reactions 4/27-5/9 - Reactions with carbonyls/]

4. Condensation Reactions: Enolate/Enol Chemistry
continued!(]

Michael Reaction Section 23.11(

(0 (o) (o) (0

NaOEt
— -
EtO Me EtO /-\Me o » EtO
H H H
NN
Me

et




