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Hydrocarbons
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Aromatic
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Aliphatic |
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Alkanes Cycloalkanes Alkenes Alkynes
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A1stAa laus'liaiduarnaisitnaiussaavaisuau
Orbital Hybridization and Bonding of Carbon

1. sp3 hybridization in methane (CH,)

Orbital hybridization: sp3

2 4 w4 4
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1 AP eE o 4
>
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Ground electronic Higher-energy electronic sp3 hybrid

state of carbon state of carbon state of carbon

Hybridization

\

Four equivalent sp°
hybrid orbitals




sp3 hybridization and bonding in methane (CH,)

"
y Going away
% / from you

H(1 s) —— C(2sp3)

Coming
toward you

In the plane H
of the paper

In the plane
of the paper



3- sp3 hybridization and bonding in ethane (C,H)

sp3 carbon

H+\109 6°
ko

H //I<—1.54 A
H

H




Orbital Hybridization and Bonding of Carbon ‘

2. sp? hybridization in ethylene (C,H,)

Half-filled 2p

; _—" orbital

In plane of
paper

overlap to form o bonds to

C(2sp?) ——H(ls) hydrogens and to each other

vibongd \
H

I sp? hybrid orbitals of carbon

2p, orbital

C(2sp?) C(2sp?)o bond

p orbitals that remain on carbons
overlap to form & bond

C(2p) —— C(2p) m bond




Orbital Hybridization and Bonding of Carbon ‘

3. sp hybridization in acethylene (C,H,)

C(2sp) H(ls)
o bond
Carbons are connected by a
C(2sp?) C(2sp?) o bond
C(2p.) — C(2p,) = bond

sp-hybridized carbon C(2p,) —— C(2p,) 7 bond



HLaatau (AlkanesﬁJ

saaay Agastnanam liiu CH, ., wa n=1,2,3,...

o fiiuszifianiniiu (single covalent bonds)

o Iluasdsrnaulaiasarsuaudusn (saturated
hydrocarbons) wszidsznauara'lainsiavacsaauini
AMUIUMANSgaNFIUITatAaNUSsALaraadaaIAIsUau e

H Ly C.H Ay CH TWILNU
4 methane 276 ethane 3''8 propane
C;-Cq Cs—-Cp5 Ci53~Cis
Light gasoline E’: Naphtha § Kerosene f
25-95°C 95-150°C 150-230°C 230-340°C
Diitill

Crude oil
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Methane Ethane Propane

T
H

Isobutane

latafiiuas1iasesan (Structural isomers) Aa
TuanandgnstutanatuiauAuLadlnsdas196019AU




Uty (pentane, C:H,,) diaruwulailafiuas
1as9899tM 15

S

H H H H H

H—C—C—C—C—C—H

H H H HH

H O, H
n-pentane
H—(C CO—H
H (CH;H H H sH
H—~CH € CXCH 2,2-dimethylpropane
H H H H

2-methylbutane



nA1si3andia (Nomenclature)

1. fiassiey (Common name)

2. dalaguwa (IUPAC name)

= nternational !'nion of
ure and ~pplied Chemistry




n1s3undauaainu (Alkane Nomenclature) |

o AAUANAAVLAALAY IFUAAIUINUIU
A1SUAUNGaAULNINEA

C|3H3 4-methylheptane
CH;—CH,—CH,—CH—CH —CHZ—CH3
1 2 3, 4 5 6
¢ LA« lﬂum 1l Table 24.2 Common Alkyl Groups
181astauninal 1 v
ACOAUBBUAINUAAAN  ~ropy —on o
(alkyl) GH

Isopropyl —C—H

CI@ methane |

CH;
CHs

t-Butyl* —C—CH3;

CH3) methyl |

CH;




A1staan2iataatau (Alkane Nomenclature) |

Table 24.1 The First 10 Straight-Chain Alkanes

Number of
Name of Molecular Carbon Melting Boiling
Hydrocarbon  Formula Atoms Point (°C)  Point (°C)

—182.5 —161.6
—183.3 —88.6
—189.7 —42.1
—138.3 —0.5
=1288 36.1
—95.3 68.7
—90.6 08.4
—56.8 125.7
—53.5 150.8
=497 174.0

Methane CH,

Ethane CH;—CH;
Propane CH;—CH,—CH;
Butane CH3—(CH,),—CH;
Pentane

Hexane

Heptane

Octane

1
2
3
4
5
6
/
8
9

Nonane

—
Lo

Decane




ﬂ]!ﬂ‘il!flﬂ]ﬁﬂ 2 Methyl group

N,

<H3C—(I3—CH2—CH3 >

[—]l X
A ~
Carbon chain NegINgGa
C 4 — butane

A A
TYOMNO 2-Methylbutane




n1st3undauaainu (Alkane Nomenclature) |

o HIAUUYNUNAAAULLAALAUSILLIAN
msmuummuuuomaouumnmmm‘lu iluan
tammuaumam

e
CH;~CH—CH;— CH;—CH;

2-methylpentane

4-methylpenta



n1s3undauaainu (Alkane Nomenclature) |

o Tdenunuin a (di-) 1as (tri-) iaase (tetra-)
L5133 18D UAUNINDALIUDALA U VEIVIA A
s g
CH;—CH— CH— CH;—CH,;—CH,
1 2 3 4 5 6

2,3-dimethylhexane

"

CHy—CH—C — CH;—CH;—CH;
1 > 2 3 4

CH,

3,3-dimethylhexane



n1st3undauaainu (Alkane Nomenclature) |

o HANUUUNUNDY 9 NMsaanAaTldnifie
ALUNAANIUILAD
Br NO,

CH;—CH— CH—CH,
1 2 3 4

2-bromo-3-nitrobutane

Br NO,

| |
CH;—CH—CH—CH
1 222 3 4°3

1-bromo-3-nitrobutane



UN (SUDSTITUted alkanes)

Common functional groups

- NH2 Amino -1 Iodo

-F Fluoro - NO2 Nitro

- Cl Chloro -CH=CH, Vinyl

- Br Bromo - @ Phenyl




1 2CH3;3 4CH; 5 6

I
@—CHQ—CH—C@

CH, ¥~ (C_=hexane

6

2, 2, 4- Trimethylhexane

Br N02
1 2] 3| 4

H;C—CH—CH—CH;

2-Bromo-3- nitrobutane

@ 2-Phenylpropane

H;C—CH—CH;,




4ta IUPAC 21avasaaliilfaazls

CH cl:sz

4-ethy|-2-methyloctane

re

§§> LA AUTASIASIIUD Y
4-ethyl-2,5-dimethyloctane
CH, C,H.
CHi— éu—cnz—lcn—cnz—cn2 CH,—CH,

C|-|3



ufifisaraasuaatau (Alkane Reactions)

A5t 11l (Combustion)

CH, (g) + 20, (9) —> CO, (g) + 2H,0 () AH° = -890.4 kJ

a1sunundranziatay (Halogenation)
CH, (g) + Cl, (g)m CH,CI (g) + HCI (9)

na'lnn1s Cl, + energy—> Cle + Clo
iialHAsen H H

A A
Cle +H—C—H — «{£—H+ HCI

H H

AN
oC— H+CHCI—/ H—C—CIl + Cle




A1stauIas9sisny (Writing Structural Formula)‘

HUH H
| | CH,CHCH,
H—C—C— C—H written as | or condensed even further to
| | OH (CH,),CHOH
H O H
H
H HHH
CH,CH,CH,CH, becomes g  simplifiedto "N\
HHHH
CH,CH,CH,CH,OH becomes S T
Cl
H -Cl
R g

| | becomes
H.C... CH,
L

H,



“ 1eflnavaaiau (gcloalkanes)J

a o o 1 G
uaatauitiiazaaunisuauidiauaaduiiluae
= o al a
Hgasanandldaa C H, , wa n = 3,4,...

H H H
. H H H \ H 1’{
C = € ¢ H™
He /\ _H H=T T7H H\ |/ H |
AN H— —H T S H—c
B (i (i F H—C—C—H e
/ \ e
H H HH H H Hy yH

Cyclopropane Cyclobutane Cyclopentane Cyclohexane
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o -
1. s1vAna (chair form)

Chair form

2. sil3a (boat form)

Flagpole hydrogens

Boat form



waafu dgasmidaa C H,, tan = 2,3,...

e isznaumaiiussAsTiINYarnaUANSLAY 2
aread > 1 Wwuse (carbon-carbon double bond)

e BunindianilvinTaaflud (olefins)




| |
Nsaunavaanu (Akene Nomenclature)

¢ 3aunilam1u parent compound
Taendaau Meangadtilu  -ene

° janatiiuvaay double bond
MELANAANUAL NS R

H2C :CH_CHZ_ CH3 1-Butene

H3C— CH=CH-C H3 2-Butene




Geometric isomers

Q @

cis-dichloroethylene
trans-dichloroethylene



I T
AL EN2AaLaaAU (AKENE Nomenciature) |

G,

3 /EH— CH, CH3 cis- 4-Methyl-2-hexene
C

6
CH— CH;~ CH;

CH;
trans- 4-Methyl-2-hexene
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Q/ Q/ Qv

e WusrAKAUAULWUSLLALIN
" double bonds”

CHysgy -y - CHs

CH,

o LEHAISAN A CHO
LAY CH,

CH,

all - transRetinal \

CH=0

11 -cis- Retinal




Ufiisanaasuaasu (Alkene Reactions)

NS LA (Cracking)

C,Hg (9) catalyst CH,=—CH, (g9) + H; (9)

UfA5enn15iy (Addition Reactions)

CH,=CH, (g) + Br, (99— CH,Br— CH,Br (g)




Ufiisanaasuaasu (Alkene Reactions)

CH,=—CH, (g) + Br, (99— CH,Br— CH,Br (g)




|
loamavmiloanns?en pmanlan |
o)’ )’ LN & I

“fA5enn1siiuTey unsymmetrical
alkene suniianuiiluurnaavadaraus
(shulviauma HY) azteiuasiu Cnu H

1-Bromopropane

H H
H3C—é—é—H

.

Br H
2-Bromopropane




2. Hydrogenation
CH3
CH3C CH2 +

3. Hydrohalogenation

cH:
CH;C=CH, +




4. Hydration

H,SO,

alkyne > Aldehyde or ketone

HQSO4> (|j:|c

C=C + H-O
*~ "HgSO4 |11 OH

tautomerized




0 0
| q rmrmmnwr aFion) aina Allkene |

cold o
H,O

C=C + dil. KMnO 4

High temp. —  Aldehyde, ketone, carboxylic

CH; Q
CH;C=CH, KM“O“;heat > CH3;CCH; + CO, + H,0

H

KMnO 4, heat
>

_|_

H

[
,COH

CH;-CH=CH-CH ,




Polyethylene (PE)

nCH2=CH2

Polypropylene (PP)

Polyvinyl chloride (PVC)

nCH; =CH > —[CH-CHTq
Cl Cl




naalau (Alkynes)
uaa'laid dgasial C H,,, Wia n = 2,3,4,...

e 1srAaumIaNUSEIIUIZHINIYACLH AN
A1sUaU 2 araauasvuas 1 Wusy
(carbon-carbon triple bond)

Alkynes nomenclature Bundtaniu
parent compound Tatmudaauniaaas

iflu -yne
CH=C—CH,—CH; CH,—C=C—CH;
1-butyne 2-butyne




ANSHANAI2A LA NAU

(acetylene)

C,H, (9)

CaC, (55 + 2H,0 (/)




Ufifisaraavuaa‘lay (Alkyne Reactions)

\yai (Combustion)

CHy )+ 90, g » 4CO, ,+2H,0, AH®=2599.2 kJ

nswiuiaiasiau (Hydrogenation)
CH=CH (g9) + Hz (99— CH2= CH2 (9)
aswiuuziaau (Halogenation)
CH=CH (g) + HBr (99— CH,— CHBTr (g)
CH=CH (g) + Br, (9) —> CHBr= CHBr (g)
CH =CH (g) + 2Br, (9) —> CHBr,— CHBr, (9)
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. el R R ocrmarm o ammatseml mlilsviamen

|
_ Aig]riodd 1Hely LErTilifial aiRyiics |

Qs

1. 13y alkyne Miiavalviaiay
RC=CH + Na —4-Ms  peo=c N
2. ANMCAAUALTAIZULIAN

RC=CH + Ag(NH3), O’ | Rpe= CAg
arAAUAND

RC=CH + Cu(NH;), of’ , Re=cCCy




walsuuanlaiasaisuau (Aromatic Hydrocarbons)J

I I
H- /C\\ ~H H\C4C\C/H
| I < > I |
H/C\ l/C\H H/C\\cl:/c\H
H H
e e N
H J‘C}*"C ““H




Ethylbenzene Chlorobenzene

NH2 N02

Aminobenzene (aniline) Nitrobenzene
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Br

1,2- Dibromobenzene
(o -Dibromobenzene)

1,3- Dibromobenzene
(m -Dibromobenzene)

1,4- Dibromobenzene
(p -Dibromobenzene)

3-Bromonitrobenzene
(m - Bromonitrobenzene)
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1. Hydrogenation (16isl H)

2. Substitution (1a#, unuit H)

3. Alkylation (& alkyl group 1u benzene)

L AR ENAN

H H
Cyclohexane




(1a#, unui H)

FeBr; - H

+ Br, —> + HBr
Cat. - -

H

Bromobenzene

Halogenation, Sulfonation

Nitration




(1 alkyl group Tu benzene ring)

AICI,

Benzene + Alkyl halide —> Alkyl benzene
Cat.

AICI,
Cat.
ethyichloride

ethylbenzene




4. Oxidation of alkyl benzene

CHj3 N COOH
KMnO, /H_
e

CHj3 N COOH
KMnO, / H'_ @I
1000C
CH,CHjx

COOH




5. Polysubstitution in benzene ring

- Q

para-
Y = uvylidanasau (e donating group)

-OH, -OR, -NH,, -NHR, -NR,, -R, -X

HNO; _
H,SO,




5. Polysubstitution in benzene ring

/

meta-

Y = uiyavatdanasau (e withdrawing group)

-NO,, -COOH, -COOR, -SO;H

HNO; _
H,SO,




Electrophilic Aromatic Substitution

CHj CHj OCHj;
Br, Br
F€C13 T

31
excess Br2 »tribromide substitution

c CH3

3BI’2
F6C13

HySO4 Br,
1000C FeCl,

SO,H JoN:




HCl,
KMnQOy / H* HNO;

>

A H,SO,

Hj
KMDO4 / H+

toluene

Hj
KMnQOy, / H" g Clh,

>
AN FCC13

5.
Q0
S




Naphthalene Anthracene Phenanthrene Naphthacene

Benz(a)anthracene™ Dibenz(a.h)anthracen® Benzo(a)pyrene

Coronene




Isomers (‘lalaiiuas)

fa Tuananiigansiutanatuiiaudu

(Usznausraarnauadiinmnnge

wilauAuTuAIIULIUNINIAY) e

UANTAA LI ANIIAU




i deouny ISOMERS i

 structural / skeleton iIsomers

* geometric isomers

2
)

3
(="

* position isomers %’

\

 functional isomers -«

» optical isomers (enantiomers)




= Q/

Aa isomers AL EINAI2AAY
carbon uanan

CH,—CH,—CH,—CH, ch.

n-Butane i-Butane
m.p. - 138.3 °C m.p. - 145 °C
bp. - 05 °C b.p. 10.2 °C
w 150 N -,

P 06012 20 NS e 0.557

pA|)
4




structural isomers (ﬂ'ﬂ)

CH,CH,CH,CH CH,

m.p. -130 °C
b.p. 36 °C
n, 1.3579 %
o) 0.6262 2

O

m.p. - 12 °C
b.p. 118 °C
n, 1.4449 *
P 0.8109 2




Geometric isomers

saumivaasnfiulsaug udt el
restricted rotation u i double
bond w%ail ring

Cis trans



AN LN

- 4 group MuiiauAUaLiNIg AIULAEIAUY
2Aay double bond
1192 AAYSTUIL2AAY ring

- 41 group NtuiavAYALINIY ANUASTIAU

21nd 2129 double bond 1i5a aavszuU

2029 ring




cis isomer & trans isomer

| b{}nd.hr:::ken

cis isomer : trans isomer




Resultan Iipole momen

CI<\_|_ Pl HN\, /'C'

C—C

LN @ TN

trans-
dichloroethane

m=0D
bp. = 47.5° C

cis-dichloroethane
m = 1.89D
bp. = 60.3° C




\
CH;

trans-2-Butene
m.p. =-105.6 °
b.p. =0.9°




trans-1,2-Dimethyicyclopentane

m.p. = -1172.57 9, b.p. =91.879°

cis-1,2-Dimethyicyclopenthane
m.p. = -93.80°, b.p. = 99.539°




Aa ArunitvaadiutananiinisIazasailuas
araaunnin il parent molecule inganss
niviaitlaauiil

MU —OH , C—0—C ﬂ

C




Functional group flusgiuiiiashlu

A5l fASenaas




TnanaavAy  wadl functional group wiiiauy
AUAZUIULANIY LALAANLAIAU

Ala ey =
Jf--"‘
-

J‘“}'

= _:_ ¥ c i'_,_-q'ﬂ:_E' =I-_ ‘ i"'

CHLH,OH CHOCH,

Ethyl alcohol Dimethyl ether
( beverages , medicine) (refrigerant)

CHLHLHPH CH3C|IHCH3 CHLOCHLH,

n-Propyl alcohol ] OH
(solvent and intermediate iI-Propyl alcohol Methyl ethyl ether
for chemical synthesis) (rubbing alcohol) (fumigant)

CH,CH,OCH,CH,

Diethyl ether

CH5 (anesthetic)
t-Butyl alcohol

CH3— (ll OH




_FOSITIon I1somers

Aa isomers Nisinnlivuvaas functional
group uu carbon skeleton wananvAu 1ty

CH ;CH ,CH ,CH ,0H CH,CHCH,0OH OH

n-Butyl alcohol i-Butyl alcohol s-Butyl alcohol

=
CH,

t-Butyl alcohol
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plane-polarized light #a usviil electric vector
TUusZUILLA LN AURUR

polarimeter fAa i@5avila‘ian1sviyuildaas

plane of polarization

g1sdunatiunvatiasinunsanyu plane of
polarization 1aiilu &1s optically active




. Il

Unpolarized |
light !

Polarize: Polarized

light

e

Optically mactive No

solution rotation

.\I].li_‘y Al

&’ (11
Unpolarized [.l '

LR

light

Polarized

light

Optically active Rotation by |

solution anele o \\
= \




Polarimeter

light
sSOource
Ilr.-_ﬁlll

ll"'\. ]
g
.
. o e |

[a] = specific rotation h\-“ ,
polarizer

Qa

[X ¢
= temp. in °C

= indicated as sodium D-line

length of sample tube in decimeter

conc. in gram per mL of solution

analyzer

viewer |




fia isomers #ilsutit optical activity uansivfiuus
ar isomers 13an enantiomorph 1i%a enantiomer

1asaa (chiral)



Chiral Carbon (Chirality)

CHy
C.H_1('3HE{THEL?HCHECHEEHECH_; CH;?HCH;CH; CH;CHCHI?HEH ,CH; |
DH Br EH'.II
4-octanol 2-bromobutane 2,4-dimethylhexane

a chirality center




Y A . = : : :
DINUANAY enantiomer CINHJ‘M enantiomorphic pair

luilSana mny 9zl optically activity Hansa
W Y W v Y oW/ a\ (~1
DUVINNY HNADY ey

TR PHIG {0k optical activity




wlaasniiiflvrtiv (Functional Group Chemistry)

uaanazaa (Alcohols)
Usznaunranylansanda (hydroxyl) waziignsna 'l
1ilu R-OH

H H H H H H
H—(i':—fJI I H—(|?— ].—UH H—{|?—(!'T—(l:—H

! N h On i

Methanol Ethanol 2-Propanol
(methyl alcohol) (ethyl alcohol) (1sopropyl alcohol)

OH

Y
OH OH

Phenol Ethylene glycol



ANSHAALANIUAR

ANSHNAALANIUAAAIIDAININ
Biological pr ion of ethanol

CcH,,06 (ag) —2> 2CH;CH,OH (ag) + 2CO, (g)

ANSHNAALANIUAR TULA YA AI11INFTU
Commercial production of ethanol

H,SO
CH,=CH, (g) + H,0 (g);‘b CH;CH,OH (g)

A15aan lasdtanivaalusivaigl

(Metabolic oxidation of ethanol)

alcohol dehydrogenase AT




C AU ANS CIMNDIINNY ANCONONE |
| ") YT TNV wNiwwiltviw

| A
. Oxidation

. Dehydration

. Reaction as acid
. Nu§asennu hydrogen halide

5. Ester formation




KMnO4
130
H
K.Cr_ O
| 20 27
> R—c = O RENG(010);!

aldehyde Carboxylic acid

R

A
K 2Cr 2O7 NIV CrO3 |

» No reaction




2.1 Substitution

H,S04
140 oC

2CH;CH,OH ~ CH ;CH,OCH,CH; + H»,O

2.2 Elimination

CH3CH,CH,OH — 20> CH;CH=CH, + H,0

H,SO,
180 OC

CH3CH2(|3HCH3 > CH3CH=CHCH3 + CH3CH2CH:CH2

OH Major pdt. Minor pdt.




o o Q/

vindfnsanAuactive metals

RO-H +M > RO'M +12H,

(M = Na, K, Mg, Al etc.)

.
> ( H3C_(|j—o )3 Al

H
Aluminum isopropoxide




OH
©/ = ArOH (Aryl alcohol)

Stronger ACID than alkyl alcohol (R-OH)




R-OH + HX » RX +H,0

Conc. HBr
H3C—(|3H—CH3 >

OH

/O

CH3 CHzOH + CH3 C\/
OH

Acetic acid

CH3C|H—CH3 +H,0
Br

Ethyl acetate




wlaasniiiflvrtiv (Functional Group Chemistry)

dinas (Ethers) figansinlléa R-O-R’.

fasenn1saruniiu (Condensation Reaction)

CH,OH + HOCH; 2% CH;OCH; + H,0




=1Fﬂaﬁl 2019 Ns * ()

AlANKI“EBF-“1“A'] L1141 K Il T

R-O-R +HX —— R-X +R -OH

Ar-O-R + HX —» R-X + Ar- OH

(Reactivity HX : HI > HBr > HCl)

48 % HBr
H3C—CH—O_CH—CH3 > 2 H3C—CH—BI’
| | 130 - 140 °C |
CH;  CH; CH;

57 % HI
OCH3 > OH + CH3I
120 - 130 °C

anisole




wdaawwiiifvrtiv (Functional Group Chemistrx)J

uaan lanuazaleu (Aldehydes and ketones)
Huya1suaiia (carbonyl, >c=0 ) ifluavdisznail

(0
. I
e aldehydes Hgnsmldma R—C—H 5(;3
(”)
e ketones  figasidlulda R—C—R’
T T T
H—C—H H—C—CH, H,C—C—CH,

formaldehyde acetaldehyde acetone



| I
Y ANASIMNADANANILAIUADIIDDE mﬁTﬂT—I

aldehyde ' Carboxylic acid
130 K ,Cr ,0,

ketone AN oxidise 1(5@1'17171')"1

aldehyde




wlaaIniiiflvrtiv (Functional Group Chemistry)

Asan1suaniian (Carboxylic acids)
Huya1suanda (carboxyl , -COOH ) fluavdilsznau

I 0 LT I
H—C—OH H—le—ff—{”}H H-—?—?—C' C—OH @C—{')H
H H H H
Formic acid Acetic acid Butync acid Benzoic acid
0 .
H H O I O H OHH O
L1 1 ST
N—C—C—0H | H(J—C—(|:—(|:—([:—C—{]H
| C—OH
H H T H,«;?CHH
O O OH

Glycine Oxalic acid Citric acid



—F‘imﬂ’

UfiStnaEAfaaY

1. Acidity

2. ulaawumilu Ester

» RCOO + H”
INA salt

2CH; COOH + Zn » (CH,CO0),Zn*" + H,

Zinc acetate




sl accimorm o comulame sl ozl |
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CH,(CH,),,COOH +NaOH — CH,(CH,)),COO Na"+H,0

Lauric acid Sod. Laurate

COOH

COO Na'
@/ + NaHCO3 —» ©/ +C()2 +H20

Benzoic acid

Sod. Benzoate
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COOH o COOCH;4

Benzoic acid Methanol Methylbenzoate
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taainas (Esters)
fignsivlléa R'"COOR

O
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CH;COOH + HOCH,CH;—/ CH;-C—0—CH,CH; + H,0
ethyl acetate
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Ethyl acetate CH?’COOCH2CH3 ADNUNUND

n-Butyl acetate CHSCOOCH2(CH2)2CH3 NaIBNBN

Methyl butyrate cma(cnz)zcoom3 wavila

n-Octyl acetate CH3COOCH2(CH2)6CH3 du

Ethyl butyrate CHSCH2CH2COOCH2CH3 dulzse
OH

¥ Golifi iy
Methyl salicylate @>>COOCH3 WINUTEN




Hydrolysis

basic
CH,COOC,H, + NaOH » CH,COO Na"

Ethylacetate hydr:IYSIS

Saponification

Sodium acetate

- -
C,H,COOCH,+NaOH —> C_H,COO Na'+C,HOH

Ethyl stearate Sodium stearate (ma.j)
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Qi'TI-lOOCCI?H;:; + NaOH —> C|‘H()II + 3Na OCC;7H;s
(_‘IIEOt]C'i‘.C;?I-I_;j CH,OH

0

fat glycerol sodium salt of fatty acid

(@)
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12y (Amlnes)
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CH,CH,NH, + HCl—> CH,CH,NH,*CI-

CH,CH,NH,*Cl- + NaOH —» CH,CH,NH, + NaCl + H,0




1aliyy (Amines)
R - NH, Primary Amine

R, - NH Secondary Amine

R; - N Tertiary Amine
Il\.].__._ &*-.. JI:IH'"R
" i\ R H \

H LY n

ammonia primary (1 ) amine secondary (2°) aming

N~
er.rf \ R
RI

tertiary (3 ) amine
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1alua (Amides)

iluauniusaavnsadunat duyasiiia (Amido) 1i5a
(o) , O

| T |
nyaluc —C—NH, gnsnd'ldna R—C—NH,



£185¢ (Urea)

O
|

NH,—C—NH,

AsHaAnaaluansgNinssy

2NH, , +C0, —90200%, Ny CONH, + H,0

P &y
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tadinmaalsa (Acid chlorides)

O O
I SOCh |

- C (151aiianaa 1’7517 ok C ~

R “OH R

Cl



A15i5endataidinnaalsa

13antilu Alkanoyl chloride

O
O
/[L Cl
Cl
ethanoyl chloride benzoyl chloride

(FRaNty; acetyl chloride)
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taZiauai lalasea (Acid anhydride)




A15i5eandataiinuaillalansa

13eintilu Alkanoic anhydride

O O
0 0 Jk
)L Jk ’
O
ethanoic anhydride benzoic ethanoic anhydride

(Fa@"3ity; acetic anhydride) (Ia@ty: benzoic acetic anhydride)
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O§$/CH3
OH 0 0 O 0
A1 — .
Ol CHy” 07 CH; o CH; “OH
I
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salicylicacid  acetic anhydride aspirin
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Asaazdluuazlilsay (Amino acids and
Proteins)

amino acids

I|{ 0 R PII O Rq H O
H OH H OH |
/N = /N i N
H \])J\OH ITIJ\H/ H \[)J\OH ITT/KW T OH
R1 - - R3 H O R5

H,O -H,0O
(hydrolysis) || (condensation)

I|{ O Ry I|{ O R4 }II O
N N N -
-7 hll ITI Fie
R H O R3 H O Rs

peptide or protein



Table 24.4 Important Functional Groups and Their Reactions

Functional Group

Name

Typical Reactions

™ v
P\
—({=(C—
_;g:;;
(X=F, Cl, Br, I)
C=0
/ oo
; (lflj :
—C—0—H
; (ljl) ;
—C—0—R

(R = hydrocarbon)

R
4
—N
N
R
(R = H or hydrocarbon)

Carbon-carbon
double bond

Carbon-carbon
triple bond

Halogen

Hydroxyl

Carbonyl

Carboxyl

Ester

Amine

Addition reactions with halogens,
hydrogen halides, and water;
hydrogenation to yield alkanes

Addition reactions with halogens,
hydrogen halides; hydrogenation to
yield alkenes and alkanes

Exchange reactions:
CH3CH;Br + KI — CH;3CH;l + KBr

Esterification (formation of an ester)
with carboxylic acids; oxidation to
aldehydes, ketones, and carboxylic
acids

Reduction to yield alcohols; oxidation
of aldehydes to yield carboxylic
acids

Esterification with alcohols; reaction
with phosphorus pentachloride to
yield acid chlorides

Hydrolysis to yield acids and alcohols

Formation of ammonium salts with
acids
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QUIZ 6

g19 A + lanruaa —» &85 B + H,0

815 B + HL,O —» nsaazdiain + &5 C

#7135 A B uar C ifluansacis
2 IUPAC uas gns1as9si9v
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