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* nsamsuandanidunsasladou (weak acid)
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Formula

HCO,H
CH,COH

CH,CH,CO,H

CH,(CH,),CO,H
CH,(CH,),COH
CH,(CH,),CO.H
CH,(CH,).COH
CH,(CH,).CO.H

CH,(CH,),CO,H

CH,(CH,),CO,H

Common Name

formic acid

acetic acid
propionic acid

butyric acid
valeric acid
caproic acid
enanthic acid

caprylic acid
pelargonic acid

capric acid

Source

ants (L. formica)
vinegar (L. acetum)

milk (Gk. protus
prion)

butter (L. butyrum)
valerian root

goats (L. caper)
vines (Gk. oenanthe)
goats (L. caper)

pelargonium (an
herb)

goats (L. caper)

IUPAC Name

methanoic acid

ethanoic acid
propanoic acid

butanoic acid
pentanoic acid
hexanoic acid
heptanoic acid

octanoic acid
nonanoic acid

decanoic acid

Melting
Point

84 °C
16.6 °C

-20.8 °C

-55 °C
-345 °C
-4.0 °C
-75 °C
16.3 °C

12.0 °C

31.0 °C

Boiling
Point
101 °C

18 °C

141 °C >

164 °C )
186 °C
205 °C
223 °C
239 °C )

253 °C

219 °C )

soluble

insoluble



Physical Properties of Some Organic Compounds

Formula IUPAC Name :\,Avc;lizcr::lar ?g;::lg Water Solubility
CH,(CH,),COH butanoic acid 88 164 °C very soluble
CH.(CH,),OH 1-pentanol 88 138 °C slightly soluble
CH.(CH,),CHO pentanal 86 103 °C slightly soluble
CH,CO,C,H. ethyl ethanoate 88 77 °C :)c;j;r:tely
CH,CH,CO,CH, methyl propanoate 88 80 °C slightly soluble
CH,(CH,),CONH, butanamide 87 216 °C soluble
CH,CON(CH.,), N,N-dimethylethanamide 87 165 °C very soluble
CH.(CH,),NH, l-aminobutane 87 103 °C very soluble
CH.(CH,),CN pentanenitrile 83 140 °C slightly soluble

CH.(CH,),CH, hexane 86 69 °C insoluble
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Low MW carboxylic acids are generally liquids at room
temp. (often, they are somewhat oily)

Higher MW carboxylic acids are generally waxy solids.
Carboxylic acids with 12 to 20 carbon atoms are often
referred to as fatty acids, since they are found in the
triglycerides in fats and oils.

Short-chain carboxylic acids are also generally more soluble
in water than compounds of similar MW, since they can
hydrogen bond to more than one water molecule.

As the number of carbons in a carboxylic acid series
becomes greater, the boiling point increases and the
solubility 1n water decreases.



Boiling point O | Water Solubility e
Carboxylic acid Carboxylic acid
Alcohols i Alcohols
Aldehydes/Ketones Aldehydes/Ketones
Ethers Ethers
Alkanes Alkanes

Pentane insoluble
Dimethyl ether 74 35 insoluble
Butanal 72 76 7.1
1-Butanol 74 18 91

Propanoic acid 74 141 infinite
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(alpha hydroxy acid : AHA) (beta hydroxy acid : BHA)  *=5==
OH Salicylic acid
HO OH O BHA (Betahydroxy acid)
> HaC s
HO\/lk o o OH O.__-OH
OH HO O et Formnts o
OH i OH ks
Glycolic acid Citric acid Lactic acid
- iy i

O Oxygen

0 OH O 0 S i CH,
HO HO
OH OH OH
O OH O OH OH

Malic acid Tartaric acid Mandelic acid



ALPHA-HYDROXY ACIDS

AHA VS

o Water-soluble

e Exfoliates dead skin cells from the

surface of the skin

e Suitable for all skin types

BHA

—
YHY

Epidermis

Dermis

YHE

Subcutaneous
Layer

BETA-HYDROXY ACIDS

e Qil-soluble

e Penetrates into pores to exfoliate
dead skin cells & sebum

e Suitable for oily/combination skin

@sciencebecomesher

e Can make the skin more sensitive types
to UV damage e Can help protect skin from UV
e Can help hydrate skin damage
e (Can stimulate collagen production e Can help reduce inflammation &

Glycolic Acid

Lactic Acid

Malic Acid

bacteria growth

Mandelic Acid Salicylic Acid

Tananc Acid Lipohydroxy Acid (LHA)

ALPHA HYDROXY ACID (AHA) N

o Exfoliates top ' ' -
layer of the skin ) ) ]

« Soluble in water — pesiod | ==

* Increases Glycolic Lactic Mandelic
sensitivity of sun acid acid acid

Increases molecular size decreases irritation.

BETA HYDROXY ACID (BHA)

e Penetrates inside pores to

removes oil and debris

L

P

e Soluble in oil

« Has UV protective effect salycilic
Best for oily acne-prone skin. acid

POLY HYDROXY ACID (PHA)

« Exfoliates top |ayer of the

skin ‘ ‘

e A gent|e form of AHA [/_,,,_

A
et

~

e Does not increases sun
ape s Lactobionic Glucona-
sensitivity. :

acid lactone

Best for any skin type.
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I Carbooyic
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O AsUuaoly IKJou alkane (KUWvABUchKUY 1)

M A1avMme loon uoda (-oic acid)
OH GolgAv/HIjuNuAN

IKUoU alkane
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goanUry | WS EU 2 0858 —diod
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H oH HaC” OH

formic acid acetic acid

O

HsC OH
CHs

a-methylbutyric acid
@

OH

benzoic acid

0
|
Hie” > oH

HsC

butyric acid

H3C

CH; O

A,

a

isovaleric acid

O
OH

OH

salicylic acid

0
I
SN N on

valeric acid
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CH O WwHan lAsvasioraniRy —C=0 Ap ===
g 3 o | 6C (C-C) = hexane

6 5 3
CH5;-CH,-C-CH,-CH-C-OH ALA ARt
ki S RJuNunN CH;- 2 Kytm:n C,, C,

CH; Kijunun CH5CH,- 1 KUt:N G,
awu 2-ethyl-4,4-dimethyl
2—ethy1—4,4—‘d1methylhexa1r101c- ac1q HLWVABU —COOH A C,

2-ethyl-4,4-dimethyl-1-hexanoic acid
2-ethyl-4,4-dimethylhexan-1-oic acid hexane + oic acid = hexanoic acid

o

gt CH

1 3

HO~ N

2-pentenoic acid



4 5

| 9: CH,CH,

I o2 3l

. HO-C=CH,-C-CH;
Br

3-bromo-3-methylpentanoic acid
3-bromo-3-methylpentan-1-oic acid

i i i i
S /C\ /C\ S S
H OH CH;3 OH CH;CH, OH CH;CH,CH; OH
methanoic acid ethanoic acid propanoic acid butanoic acid
formic acid acetic acid propionic acid butyric acid
o i i
n |
' &
/\/\/\ C
OH CH,—CH~ “OH | N “oH
F
hexanoic acid propenoic acid benzenecarboxylic acid

caproic acid acrylic acid benzoic acid

N
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1,3-propanedioic acid
propan-1,3-dioic acid
(Malonic acid)

@)

HO I
WOH

@)

1,4-butanedioic acid
butan-1,4-dioic acid
(Succinic acid)
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H OH

Methanoic acid (formic acid ;
from Latin formica, ant)

A component of the venom of
ants and caterpillars;
produced in the body when
methanol is consumed

HO
O~ OH

2-hydroxy-1,2,3-propanetricarboxylic acid

(Citric acid)

Found in citrus fruits (lemons, grapefruit,
oranges, etc.); commonly used in buffering
solutions with sodium citrate

O

P

HsC OH

Ethanoic acid (acetic acid ; from
Latin acetum, vinegar)
Vinegar is a 5% solution of
acetic acid dissolved in water;
acetic acid is also responsible
for the taste of sour wine (from
the oxidation of ethanol) and
sourdough bread

HoN

para-Aminobenzoic aid (PABA)

Used in sunscreens; absorbs short-wavelength UV
light. It is also required by bacteria for the
production of folic acid, needed to maintain the
growth of healthy cell walls; sulfa drugs block the

O

H3C/\/lkOH

Butanoic acid (butyric acid ; from
Latin butyrum, butter)
This acid has a foul, rancid odor;
produced from the breakdown of
soft triglycerides in butter

OH

uptake of PABA by bacteria, causing them to be
unable to manufacture folic acid, and thus preventing
the bacteria from multiplying
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O

/\/\/ILOH

Hexanoic acid (Caproic acid)
Responsible for the odor of
Limburger cheese

O

o I

Glycolic acid

An alpha-hydroxy acid used in cosmetics
and skin creams; alpha-hydroxy acids are
thought to loosen the cells of the epidermis
and accelerate the flaking off of dead skin;
however these compounds can increase the
skin's sensitivity to UV light
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HO
HO HO

Benzoic acid Cinnamic acid p-Coumaric acid Caffelc ac1d

AlALULEY (Echinacea)



H

Anti-cancer T —

O
\ —> Anti-oxidant
o} OH

P-coumaric acid

Hypolipidemic
Anti-inflammatory

Antimicrobial
Anti-diabetic
Pharmacological insight of p-coumaric acid.

Malik, N. & Dhiman, P. (2022). New approaches and advancements in drug development
from phenolic p-coumaric acid. Current Topics in Medicinal Chemistry. 22(18)1515-1529.

Nutmeg

N
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Blue berries Star anise Apple Coffee

Cinnamon

X OH

HO
Caffeic acid

lAntimicrobial actions

Action on the membrane

Change of cell permeability
Leakage of intracellular
components

Damage of membrane
integrity

Reduced efflux activity

l

Fungal pathogens Downregulate  Viral pathogen
+ Inhibition of mycelial growth| virulence genes Inhibits viral
* Inhibition of mycotoxin multiplication before the
production completion of viral DNA
replication
Inhibition of radical

generating enzymes

Impact of acidity
Inhibits the enzyme
activity and
protein structure

Inhibition of nucleic
acid synthesis

Khan et al. (2021). Caffeic Acid and Its Derivatives: Antimicrobial Drugs toward Microbial
Pathogens. J. Agri. Food Chem. 69(10)29779-3004.
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P UnsSuoondladuuoy 1° Alcohol HSD Aldehyde

R

KMnO

K,Cr,0, / H”

R

T —d O
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> Ufjﬁ§enaanmauuuao alkylbenzene

T e T T T T T T I I e L e e I e e e

________________________________________________________________________

KMnO, OH
or K,Cr,O, / H*

Cl KMnO CI NS OH
—>
or K,Cr,0, / H* PR
KMnO RN
Q oo L) ©"
or K,Cr,O, / H” I/

O




NISLOSYUNSQAISUDNT AN

P UnNNSu1 oxidative cleavage uov alkene/alkyne

1) O, 0 0O
R
R - rPon R on
2) HyOs
EorZ
1)KMnOy OH @ Q
R R —ron * RAoH
EorZ 2) Hs0™ A
R—=-R > R OH R~ OH
2) H,0
_ ®
1)KMnO, OH  ©
B ' +
R—R > R)J\OH R')j\OH
2) H;0* A
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&1 carbonation Uov Grignard reagent

o T e e R E E Em e e e N N Em Em e EE R EE Em R R R S G EE Em EE Em Em Em M S S S S S S N N N EE Em R R R M Em S R M S S S m Em Em Em Gm G S E R M R e N N Em Em Em R R M Em e e e e e e e e e e,

Mg/ether CO H*
RX — % R-MgX ——> M mgx — =

/\/C| Mg/ether /\/MgC| CO, ”

AsaAMSUDNBANATATIIUOU C LINAN3IEISAVEU 1 D=C1DU



NISLOSYUNSQAISUDNT AN

SeN hydrolysis Uov nitrile
%0, R R-COO
= R-COOH
R—X N oo J\o o ,
10, 20 RX SN2 2=~ RCOO- H= R-COOH
NaCN H,O, H

CH;d — CHCN ——=  CH;COOH

NaCN H,O, OH
CH,CH,CH;-Br —— CH,CH,CH;CN ——— CH,CH,CH;COO-

VH

CH.CH,CH;COOH
H,SO,
@CN 2~ 4y QC@H
heat

—l T e

nsamsuandanniaidoiudu C U']ﬂﬂD']EI"ISC]\)C]U RX 1 o:=C1oU
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JansensaAisuondan

SOCl,
>
Acid chloride
RCOCI
>

Acid anhydride

R’-OH [/ H*
>
Ester
R’-NH,
>
Amide
OH-
>

Carboxylate
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Jijnsein1suondan :

Acid chloride

————————————————————————————————————————————————————————————————————————————————

________________________________________________________________________________

0
/\)l\OH
0
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Jijasein1suondan :
Ester / Esterification

= = e = = e = e mm e mm e e Em e mm e e mm e mm e M m mm m m e e e mm o M e mm e M e M e e e m m m e e e M m M e mm e M m e e mm e M e M e M e e e M e e m e e e e e e e e e e e e e e e

N e e e e e - - - —

o)
OH
0

H,SO, (cat.
Ho\/\)LOH 2804 (cat) Ez/(o

A

/\)cl)\
o}
OH CH,OH OCH,
e ——
H,SO,
/\/\jL
0




. ‘/—\H Al . N Ae
§ g me R

)
- " H
Ao ) .

N
Step 1. Protonation Step 2. Nucleophilic addition

Step 3. Proton fransfer R'-OH

.t _H . HO: i+ ok
' O:S HOR A) -
IS, == _A0r R\ OR
R OR +QH2 :QH
Step 5. Elimination Step 4. Proton
of water transfer
.bﬁ
)I\-- Ester
R” “OR!
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UjAsein1suandan : N

- nsamSupN3annuAASe1AU NH. Wasuldu 1oluad
__ > ” |
~ R7TOH T RN R” "NH-R' |
O O O
g socl, l;l NH, lcl:
HC™ ~OH HC™ ~d HC™ “NH,
O O O
lcl: SOCIZ» |é NH, g
(CH,).C~ “OH CH)LC  ~d (CH).C” “NH,
O O
| 1. SOQ, |
C-OH - C-NH

2. NH, 2



Jijasein1suondan : N

U)nse1nu diazomethane (CH,N,) s

Lons oy —— X

R™~OH © ~M22 - ~o—CHs + Na

_________________________________________________________ Methylester .

Q 0
/\)l\ |

on + CHaN, > ~ A CHs + N,
I i



JinsemsuonBan : | N
AsamIsSuondaniuaguldu uoanoooa

@)
)I\ 1) LiAIH,
R” “OH » R OH
2) H,0
O
| 1) LiAH,
OH > OH
2) H,0
O
| 1) LiAlH,

OH > \©/\OH
2) H,0
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IEALTH Dosw:rl:&mrl nemaracwmuev

e ester | Amide | Alkylhalide

TAsvasivran (1e1onaa)
KIJWVABU

AIsUuUagyly

ANAvMe

doldAv/Huyunun
TWAY/HYLNUA KODUAUBIAU
[BAV/HYuNun KauKL
UHUWOABU 2 K

KU R uI9INANSQ
i
R-C-O-R’

IHUDU alkane (HW
WOABUAILKUY 1)

K R" uIDINUWDanDoda

ISgNOIUHYLDaAA/ LD
Sa

Wasu a0 wada Wu
PO (-oate)

avMmeuadgy -dioate

i
R-C-NH,

IHJDU alkane (KU
WoABUILKUVUDEFQ)

Kyunun NH, 3en
MUHY Woana/uosa

WA (-amide)
2° 1OU N KUN
3° 1Au NN HUN
IKJou alkane
IKJou alkane
IKUDU alkane
avNgade -diamide

I
R-C-X

IKJou alkane (HY
WOABUAIULKUY 1)

1olaq (-halide)

avMmeuQdy
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Esteris a derivative of a carboxylic acid in which there is a carbon group linked to
the single-bonded oxygen

T 1DdLlNDS dvulAS1:RIODINS:HIIV
R-C-0O-R’ carboxylic AU alcohol 1SN
/‘ \ UNNSodNoSWIABU (esterification)
ester linkage carbon group lagiunsatduadisudnnsen

O
I
N
w
O
N
+
XL
N
@]

R” NOH R” SOR
o) 0
H,SO,
+ EtOH —— +  Hy,O
H3C/lLOH H3C)L0Et

acetic acid ethanol ethyl acetate



acid part N

L ~  alcohol part . . . el
i O, A N TSN TASVasIvRaNINNSQ Ad e
| /U\' ------------------ . 2C (C-Q) : ethanoic acid

H4C ;50/\CH3 i RiJ9INUDaNDIDd C 2 D:0DU

awdu ethyl

ethyl ethanoate KJWoA3U oanas N C,

avNgady LA
U1Ion ethanoic acid

ethanoic acid = ethanoate

DINNSaAISUDNBan

SO - 2 !
l _____ \ ________________

o . [SyNHjuDaNa ethyl propanoate methyl butanoate
LSgnvonsa avny

Wu -oate
IU191N propanoic acid
methyl ethanoate



methyl pentanoate

-

-

ethyl 2-methylpropanoate

-

NG

methyl 2,4-dimethylhexanoate

-
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UNNSeALNDSWLIABU (esterification) e

= The simplest way to synthesize an ester is to heat a carboxylic acid with an alcohol or phenol (plus an
acid catalyst); the oxygen of the alcohol adds to the carboxyl group, splitting out a molecule of water in
the process.

I I
') H'/Heat
C + H.C” "H C CH,
HeC~  “OH > He” Yo7 N
ethanoic acid 1-propanol propyl ethanoate

= Better yields are obtained using either acid chlorides or acid anhydrides as starting materials.
These reactions are nonreversible.

I I
C + RO H —» C R'
acid chloride alcohol or phenol ester
@) O @) @)
I RS N
+ R H —»> S

acid anhydride alcohol or phenol ester carboxylic acid



O
H'/Heat
|| + /\/OH /Hea .
NN H3C -~
H,C OH
I
OH +
OH H"/Heat
H3C
Br @) OH
)\/H\ H*/Heat
H,C oH ~
Br
O O
gy
+ H.C OH ———
H3C/ ~o~ \CH3 3V~
O OH

N
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~

OH

OH |

™\ OH

O

| salicylic acid

vFound in the bark of the willow tree; a

tea brewed from the bark reduces fever

and relives pain and inflammation, but is

very acidic, and causes irritation of the

mucous membranes in the mouth,

throat, and stomach, and can cause
painful ulcers and stomach bleeding

J
/k
o~

Aspirin (acetylsalicylic acid)

Produced by reacting salicylic acid with ............. :
giving a compound which is less acidic, and does not
cause as much irritation, but still retains all of the
beneficial medical properties; aspirin seems to work by
blocking the production of prostaglandins, hormones
which may be responsible for producing pain, fever and
inflammation

CHj
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O

I
CH
CH,

iso-butyl methanoate
(Raspberry)

iso-butyl propanoate
(Rum)

O

I
OH

methyl-2-hydroxybenzoate
(Wintergreen) :

benzyl ethanoate

(Peach) @J

Pt
|
s

methyl phenylacetate _ i

(Honey)

N
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ethyl butanoate
(Pineapple) |

octyl ethanoate .
(Orange) N@;

CHy ﬁ

0~ cH,

ethylmethylphenylglycidate e,
(Strawberry) b 7



Hydrolysis of esters

In acid hydrolysis (reversible reaction of ester synthesis) ;
= an ester reacts with water to produce a carboxylic acid and an alcohol

* an acid catalyst is required

O

H,O/H
C R’ 2
R™ Yo~

ester

O
c _H
R/ \O/ + R'—OH
carboxylic acid alcohol
K

nAITASAUATW RSB0 D 0UAANSE:ARSE
EALTH, COSMETIC & ANTI- TECH 0GY



Hydrolysis of esters

In base hydrolysis (saponification reaction) ;

= Esters may be broken apart under basic conditions by NaOH or KOH to form

carboxylate salts and alcohols.

= This reaction is important in the production of soaps.
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Fatty acid

* [.ong-chain carboxylic acids
= Store by living organisms by combining them with glycerol to produce tri-esters

called triglycerides

* Triglycerides (neutral fats) at room temperature are usually either solids or semi-
solids (fats), or viscous liquids (oils).
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#Saturated Fatty Acids

/\/\/\/\/\/\/\/\)J\OH

Stearic acid
CH,(CH,),4CO,H
A saturated fatty acid found in lard, beef fat,
butterfat, cottonseed oil; the sodium salt,
produced by heating lard with sodium hydroxide,
can be used as a soap

O

Myristic acid
CH,4(CH,);,CO,H
A fatty acid found in butterfat, coconut oil, and nutmeg olil

O

/\/\/\/\/\/\/\/\/\)LOH

Arachidic acid
CH,(CH,),,CO,H
A fatty acid found in peanut oil

O

/W\/\/\)J\OH

Lauric acid
CH,(CH,),,CO,H
Found in coconut oil; commonly used in soaps

@)
/\/\/\/\/\/\/\)’LOH

Palmitic acid
CH,4(CH,),,CO,H
A fatty acid, found in lard, beef fat, butterfat, and
cottonseed olil
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#Unsaturated Fatty Acids N
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/IJ\AW\/ S
HO = Found in olive oil, cocoa butter and

chocolate, beef fat, lard, and peanut oil

Oleic acid
O
Linoleic acid ; CygH3,0,
HD)KAMWV\/\/ A omega-6 polyunsaturated fatty acid
Linoleic acid
O

Linolenic acid ; C;gH;,0,
PN N A omega-6 polyunsaturated fatty acid found in

HO linseed oil and corn oil

Linolenic acid
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Nonpolar tail Polar head
(hydrophobic) (hydrophilic)



Carboxylate salt (Soap) e
O HEALTHL CORVETE ANT! AGHG TECHDL G0

_______________________________________________________________________

Nonpolar tail Polar head
(hydrophobic) (hydrophilic)
drunlisouth dHrufvoulh

= A nonpolar end that dissolves in nonpolar
fats and oils, and a polar end that dissolves
1n Watel" Fatty-acid O

chain
= To form “micelles”

“Micelles”

Oil
and
grease

Hydrophilic

Hydrophobic
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1-hexanamide

4-ethylhexanamide
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6C (C-C) : hexane
KUWoAGBU amide A C,

avNgadgy amide

Hexane + amide = hexanamide

When the amide group is connected to a ring, the suffix “carboxylic acid”
is replaced with “carboxamide™

O |

5 NH2
4 Br

2 3

Cyclopentanecarboxamide 2-bromo-5-methylcyclohexane-1-carboxamide



#2° 3° amide
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N,N-dimethylpropanamide

N
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4C (C-C) = butane

15Han
KJUNUA CH,CH,- T HigtAzA N (2°)
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avNgadgy amide

butane + amide = butanamide

lAsSvuasivHanidiy amide Ad
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propane + amide = propanamide
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Some commercially available amide compounds from natures

Piperine
(from black pepper)

Cantharidin
(blister beetle) |

HsC—N O

Cocaine
(the coca bush)

Penicillin G
(an antibiotic)
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Caffeine
(coffee and tea) [\

Anandamide
(from chocolate)

B
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