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g15nwnlsn CHOCOLATE CHEMISTRY

Whether your preference is dark, milk, or white chocolate, here’s a handy guide to what’s inside!
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hitpy//newsinfo.inquirer.net/816712/france-bans-plastics to-aid-in-battling-climate-change
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2enad (Atom) Nucleus (protons + neutrons)

Volume around nucleus
occupied by orbiting electrons

a030%a (Orbitals)

XX LEd

A 2p, orbital A 2py orbital A 2p, orbital

An s orbital A p orbital A dorbital

2. wuszuaglassadislaana  Wusy (Bond)

1.wuszlevadin (lonic bonds)  1inANLIFeATEINNBYARLTAIUTERRNa U 1wy NaCl (1nFound)

o 00
9898 8 =Na (Cétion)
O. = Cl (anion)

2. 7uselArtauyt (Covalent bonds)  HnAINNM5BENNTEUTINAUSENI19BEABY 2 BYnal

H H
Electron-dot structures
(Lewis structures) H:C:H H:N:H H:0:H H:C:0H
H H H
! w
Line-bond structures . .. .
(Kekulé structures) H_(I:_H H_’TI_H H—O—H H—(ll—Q—H
H H H
Methane Ammonia Water Methanol

(CHy) (NH3) (H20) (CH30H)
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Bonds in plane
Bond receding of page

into page \ T % )
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H~-

Bond coming
out of plane

A tetrahedral
carbon atom
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WusElALauy (Covalent bonds)

carbon nitrogen oxygen hydrogen  halogens
| . . .
—C— —N— —0— —H —ClI:
I l .o
valence: 4 3 2 1 1
lone pairs: 0 1 2 0 3
fia9g19 CO, N, CH,
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CH4OH

HNNH

CH3CHNH

wusglaaaunt (Covalent bonds)

HONO

C,H,Cl

HCO,H

C3Hy4 (one triple bond)

CH;COCOCH,
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1. Wusz&®nU" (sigma-bond, G)
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Wusglaaunt (Covalent bonds)
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H-H C-H

c-C F-F

C=C C=C=C
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CHAC -0 -CH, CH,

Ethyl acetate

acetominophen
(Paracetamol)

Ausglaaaunt (Covalent bonds)
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2. wuszuazlassadeluana  Taseadne

Aspirin
(acetylsalicylic acid)

Taseadreadudin

3-dimension structure

HH |
C.H H:C:C:H H—C—C—H CH3CH3
2Mg b [
gaslanana WU wuuLeu wuuga wuulAsesa
Molecular  Electron-dot Line-bond Condensed Skeletal
formula structure structure structure structure

@ Department of Chemistry, Faculty of Science, Maejo University

General Chemistry Il (Chem 103) Organic Chemistry

2. Wuszuazlassaireluana Tasea¥rsuuusngg

(a) /Y\ 0 (b) CH,OH
HO

O.. o/\ NN .0
¢ ¢
H H™ /
\N C=C
' / \
/& IilH HO OH
o 2
Oseltamivir Vitamin C
(Tamiflu) (ascorbic acid)
o o
CH3CH,CHCH;  or  CH3CH,CH(CH3)y H"C"H
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Ho _C
Phenol, CgHgO \(lzé ¢ O
wSse Oy

f19819  AdugeslaTsaiianuun wuuldy wuuge wasuuulasesnawes CH,,
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(@) CHN (b) C,H,0 (© CHCl
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Prefix vunuil/mgfine Parent a1gleansusunan (w137idn) - m‘J"ﬁqﬁq‘fu

Name Formula 1 Meth- 6  Hex- Alkane -ane
Methyl —CHj3
Ethyl —CH,—CHj, 2 Eth- 7 Hep- Alkene -ene
n-Propyl —CH,—CH,—CH;
n-Butyl —CH,—CH,—CH,—CH; 3 Pro- 8 Oct- Alkyne -yne
i
Isopropyl _CI_H 4  But- 9 Non- Alcohol -ol
CH,
CH 5 Pent- 10 Dec- ether -ether
| 3
LR _'f_CHS ketone -one
CH;
—NH, Amino aldehyde -al
—F Fluoro
—cl Chloro Carboxylic acid  -ic acid
—Br Bromo
= Todo Amine -amine
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1. mmﬂi'zjlméuauﬁmaﬁa‘ﬂ 5C-pent- (alcohol)=pentanol
2. wjunuitieosls CH, = methyl
3 mjuvudlagiumidiy. 4

4. @S 4-methylpentan-1-ol
30 4-methylpentanol
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CHzCHg
CH3CH,CH,CHCH,4 CH3-CH=CH-CH3 CHz-CH,-CH=CH,
I

CHs F

- , OoH
CHaCHCH,CH,CHCH,

NH, o)
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CHj ?H3?H3
CH3CH-CH-CH,CH3

Department of Chemistry, Faculty of Science, Maejo University

Department of Chemistry, Faculty of Science, Maejo University

General Chemistry Il (Chem 103) Organic Chemistry General Chemistry Il (Chem 103) Organic Chemistry

' a
lolwiwas 4. Iuna1INNATIUNSS

= | < ° ' ‘o
3. Msgruaunazleluues Fuunauvgitanduvasans (Functional groups)

@sUsznau  @1susznau

A BRIEF GUIDE TO N -
lalasafuau  asuszneusendinu arsusznouenlau @sUsznounIiueia 1yinsgy fuzdu

« TYPES OF ISOMERISM IN ORGANIC CHEMISTRY -

A GUIDE TO THE FIVE MAIN TYPES OF ISOMERISM THAT CAN BE EXHIBITED BY ORGANIC COMPOUNDS

asezlsunfn

@ +vorocarsons (@) smeie oxvaen HeteroaTomics (@) HaLocen HeTeroaTomics () carsonvt compounos () Nrocen-sased () sutruraasen (@) aromanic

AN ISOMER OF A MOLECULE IS A MOLECULE WITH THE SAME MOLECULAR FORMULA BUT A DIFFERENT STRUCTURAL OR
SPATIAL ARRANGEMENT OF ATOMS. THIS VARIATION CAN LEAD TO A DIFFERENCE IN PHYSICAL OR CHEMICAL PROPERTIES.

(E)-1,2-DICHLOROETHENE
E= oppostee side

ALCOHOL ETHER EPOXDE HALOALKANE
( STRUCTURAL ISOMERISM ) ( STEREOISOMERISM ) MeooL, o T ORE HALOALKANE
e.g. ethanol e.g. methoxyethane e.g. ethene oxide eg. chloroethane
, ,
1
H cl CH; CHy .
Sl o |
a \H e l\ou i l"”"’H |
a a I
| L3 (9-1-CHLOROETHANOL | ALDEHYDE KETONE CARBOKYLCACD  ACID ANHYDRIDE ESTER AMDE ACYLHALIE
P — a cl R: (R)-1-CHLOROETHANOL | Naming: al Naming: -one Naming: -oic acid Naming: -oic anhydride Naming: -yl -oate Naming: -amide Naming: -oyl halide
W | w \ / e.g. ethanal e.g. propanone eg ethanoicacid  eg.ethanoicanhydride  e.g. ethyl ethanoate eg. ethanamide e.g. ethanoyl chloride

| |
H—C—C—C—H

[

HoOoH oW
METHYL PROPANE BUT-1-ENE

CYCLOBUTANE

'OF AMOLECULE'S CARBON
SKELETON

“The positions of the carbon att
in the molecule can be rearranged
give ‘branched’ carbon chains
coming main chain.
name of the molecule changes
©o reflect this, but the molecular

same; the type of functional group
also_remains the same, but i
posttion in the molecule changes.
The name of the molecule chan

to reflect the new position of the

© 201
SHARED UNDER A CREATIVE C(

4 - WWW.COMPOUNDCHEM.CO

isomerism, these isomers have
the same molecular formula but
the atoms are rearranged to give
a different functional group. The
name of the molecule changes to

Commonly_exhibited by akenes,
the presence of two_ different

can give rise to two
superimposable isomers due to the
the bond.

M
OMMONS ATTRIBUTION-NONCOMMERCIAL-NODERIVATIVES 4.0 INTERNATIONAL LICENCE

Optical isomers _differ by the
placementof different substituents,
around one or more atoms in a
molecule. Different arrangements.
of these substituents can be
impossible to superimpose - these
are optical isomers.

c=—Cc, e
/ \ ettt ettt i 1
H H : : ! 1 1
(2)-1,2-DICHLOROETHENE H I 1 ! 1
2= someside 1 ! |
1 c ! 1R h
THE POSITION OF NON: E | ! 1
OF THE SAME FUNCTIONAL ATOMS GIVE A DIFFERENT AROUND A BOND WITH MIRROR IMAGES OF THE , 1 1 !
GROUP IN THE MOLECULE FUNCTIONAL GROUP RESTRICTED ROTATION SAME MOLECULE . 1 1 !
1
i e i |
- I
1 \ H

AMINE NITRILE ISOCYANATE AZ0 COMPOUND THIOL ARENE
Naming: -amine Naming: -nitrile Naming: ! isocyanate Naming: azo- Naming: -thiol Naming: -l benzene |
eg i eg il e.g. ethyl isocyanate eg azoethane e.g. methanethiol eg.ethyl benzene |
@ © COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: | Facebook: @
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.




4. Iwmunansnadidunss

Hydrocarbon

H+C
I
[ |
Aliphatic/Alicyclic Aromatic
| n
Aliphatic Alicyclic (cyclic) ©
| I
| | | | | |
Alkane Alkene Alkyne Cylooalkane Cycloalkene Cycloalkyne
ethane ethene ethyne cyloohexane cyloohexene cyloohexyne

25

1.9atAu Alkane  CH,., lelnsmsueuwuuduin  tusmReaionmn
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H H H H

|
H H H

H H H
Methane Ethane Propane Butane Cyclohexane
Ty G Tusiny Gy lalpaianigu
CNG : Compressed Natural Gas (wiig CNG) LPG : Liquefied Petroleurn Gas (uwid LPG)

CNG

https://www.ngva.eu/what-is-cng htp://www.cartog.com/is-lpg-or-cng- http://changpheakgas.yellowpages.co.th
better-for-a-small-petrol-car/

290U Alkene Olefin  CH, lelnsesuounuuliduin  fhiuseq

n

i <
G=C
H H
Loiau Lin-uAlsiiu Cyclohexene
Ethylene B-carotene lelaatandu
ufannals

https://pixabay.com/p-600205/2no_redirect

hittps://www.indiamart.com/proddetail/ http://lfecellproducts.com/wp-content/uploads/
fiuit-ripening-gas-ethylene-976350948 html 2014/01/1s-Beta-Carotene-An-Antioxidant jpg

A o

3.8alau Alkyne CH,, lelasasueuuuulidusi Siuszau

wutloslusssuf wagluiesufuifinis Wiafleuiu alkane uae alkene

|\

< OH

H-GEC-H |

Ethyne/Acetylene gas

H
Slmi/ufaeyiafiau Cyclooctyne HO Ethinyl estradiol

lalmatendu oiilla ansilnoea

Oxy-acetylene welding torches Y1ANALTER
)

| Diane’ 35 pg

https:/en.wikipedia.org/wiki/Ethinylestradiol (Accessed on 20 June 2017)

http://s Iderbr by l

(Accessed on 20 June 2017) hittp://www.gettyimages.com/ (Accessed on 20 June 2017)




Hydrocarbons

duUh

Low bp, mp

a o
ALADA-YANADULUAIVDY DaALAU Alkane

1aii$h (Nonpola) = lalazanesh (Water-insoluble)

¢t Dopmpt

300
\ Melting point ]
Boiling point
200 _— —
=) I BN B = =
© 100 —
>
® Il BN BN BB B = = EBE
@
a
£ 04 B O BE BN BE B BE B B B B
8
~100
—200 T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 " 12 13 14

Number of carbons

492153780 Aromatic

WuszaaauuszIAL)

/©/ \n/CH3
HO ©

Massasraduas

O

a a
UAULFDYIEN

benzene (wwudv) .
naphthalene acetominophen
H H H H wunnIE (Paracetamol)
N,/ N P
/c—c\\ C=c\ anwisiu R HER
d
H—C C—H <«— H—C C—H
/ \. 7 R
Cc=C CcC—C GG E T[T TRRRC SN SN
H/ H H/ \H ocemns - See New Wanings Information & Directions

YLENOL

g EXTRA
Acetaminophen STRENGTH -
i Foradils )

gt oI

https://image.ec21.com/ima nderhome2008/  https://intl target.com/p/tylenol-extra-strength-pain-reliever-and-

oimg_GC04008303_CA04008354/Naphthalene_Ballsjpg fever-reducer-caplets-for-adults/-/A-14852008

5.uoanadlan Alkyl halide  Rrx

£-o

F Fon

Teflon
Wnasu

.

http://todayshealth.buzz/what-is-teflon-
and-why-you-should-avoid/

7

(FI
F- CID— Cl
F
Dichlorodifluoromethane

sy

https://www.thegoodguys.com.au/

X=F,ClBr, I

d
F—Q—Q—H
F CI
Halothane
gndau

http://www.newsmedical.net/image.axd?
picture=pre%20oxygenation%20for%20
general%20anesthesia%20-%20ChaNaWiT.jpg

31

5.ueanatglan Alkyl halide  Rrx

duUn

X=F,CLBr,l

C T > bp, mp T bigger halogenT 2> bp, mp T

fudnties  — liazanein (Water-insoluble)

(Slightly polar) o . o ae
azmﬁﬂummazmaaum&l

Halogen = high electronegativity (EN)=5s electron iis; EN: F>CI>Br>|

® -

X -
Electrophilic
o \/ carbon

C-X bond
is polar




6. upanadoa Alcohol ROH  wlensenda (hydroxyl, -OH)

' H H OH OH
H-C-OH H-C-C-OH
H H H

methanol ethanol cyclohexanol phenol
WU LOVUBA lalnatgnenuea fluoa
47 (polar) > agaei (Water-soluble)

Jranaddie C Ly
a I U o aaa [ v
fanuduningeus — vhujiserdulane Na ld H, gas

2CH;OH + 2Na —> 2CH,0Na + H,

sodium methoxide

https://www.myvmc.com/health/alcohol-and-drinking/ aﬂlWQIW ¢ (hlgh Ly ﬂammable)

7.91595 Ether R-O-R’ nyeanlyd (oxide, -O-) Anlwlae (highly flammable)

o
o

197 (polar)

CH3_O_CH2CH2CH3 CHSCHZ_O_CHQCHS H{O\/\O}H
n
Wwialnsfiadions laefiadises nodeiaulnanea
(Methyl propyl ether) (Diethyl ether) Polyethylene glycol(PEG)
gdau gEau/Mvinazane BROISRH

Tolugnannnssue1mns wisesdiann

—

S

http://www.newsmedical net/image.axd?
http://skincare.lovetoknow.com/Skin_Creams httpy//www.newhealthadvisor.com/

picture=pre%200xygenation%20for%20
toothpaste-on-acne.html

general9%20anesthesia%20-%20ChaNaWiT jpg

8.8anlad Aldehyde 0 nyasuandaflan (carboxaldehyde, -CHO)
R-C-H . "
findu 217 (polar) o
Q Q Ny
H-C-H CHz—C-H
yesuanlon pxdanlon/leniuna Fuumnanlon
(Formaldehyde) (Acetaldehyde/ethanal) (Cinnamaldehyde)
Wosunau Fuuea (FUWY)

\ -

https://www.medicalnewstoday.com/articles/317207.php

http://www.fil.co.nz/products/animal-health/formalin/

9. Al Ketone O wyjansuaila (carboxaldehyde, -C=0)  finAuvey
R-C-R'" _: o laaa ¥,
497 (polar) MUY NTE1YINIT aldehyde
9 0 i
1 P
CH3;—C-CHjy CHa—C—CH,CHs [
- HO™
ozdlau

(Acetone, Propanone) Ethyl methyl ketone Raspberry ketone
fvhavans thendadu NAUTIAUDS

https://intl target.com/p/acetone-nail-polish-remover-60z-up-up-153/-/A-13317483 https://www.wholemom.com/free-samples/raspberry-ketones-fat-burner/

36




10.n5AASUBNTAN (Carboxylic acid) . (.g wsja1duanda (carboxyl, -COOH)

-OH
o WJunsedeu 45 (polan)
C.
Q OH Q
CH3—C-OH H-C-OH
NINBLTAN nsauuledn nsavesiin
(Acetic acid) (Benzoic acid) (Formic acid)
nduaney nInuA

https://maanow. com/ﬁaa\hg”/ltlsr\fwﬁuawg.mmt http:/www.alamy.com/stock-photo/formic-acid.html

11.10awa3 (Ester) 0 finduvey
R-C-OR'

CHg—C-OCH,CHs

C. ..CH
0 Y o
CH,CH5CHg—C-OCH,CH, o

fiansdian wiadalnse La gdwilan
(Ethyl acetate) (Ethyl butyrate) (Methyl salicylate)
naudulzsn YsTusng

nndadu/gnlddineeans

Ee——_
o gaig

Nammanmuay

https://writer. dek-d.com/ubyi/story/viewlonge.php?id=710448&chapter=127  pttns.//unsplash.com/@pineapple

http//www.lazada.co.th/bestvalue-60-cc-13224849.html

it (potan)

Acyl carrier Protein

Polypeptide

Nylon-6,6

) Acetaminophen
Polyamide

Paracetamol

e R RN RINTIN
bt See New Warnings nformation & Directons

https://www.aliexpress.com/w/wholesale-nylon-rope.html https://intl target.com/p/tylenol-extra-strength-pain-reliever-and-
fever-reducer-caplets-for-adults/-/A- 14852008

http://www.guidechem.com/dictionary/en/66851-75-0.html

13.1031U (Amine) R-NH, infindumiiy. 743 (polar)
CHaNH, CHg-NH-CH, CHg-N-CHg
CH,
iy Iofiandiu Tosifianiiu

methylamine dimethylamine trimethylamine

RIGGRY! slaiu nauva

German cockroach

https://www.123rf.com/photo_55604195_stock-vector-cute-cockroach-cartoon.html
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= Condensed

2. uungsMuaidunss s Ganierat

Family Formula* Formula

Type of Type of
Hydrocarbon Bonds Generic Formula* Alcohols R—OH ROH
Ethers R—O0—R ROR
Alkanes All single CoHons2 o
I
Aldehydes R—C—H RCHO
i
C.H Ketones R—C—R RCOR
Alkenes One (or more) double nti2n
i
Carboxylic acids ~R—C—OH RCOOH
Alkynes One (or more) triple C Hon—2 o
I
) ) Esters R—C—OR RCOOR
Aromatic  sfysypaduiiuszifies Wi
R
i PO A . |
Alkylhalide  siusifeavain d519ma) 7 CoHanuX Amines R—N—R RsN
0 .
Amide R-C-N-R' RCONHR
H

@ Department of Chemistry, Faculty of Science, Maejo University
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2. IwungsMLaiisunsd

o '

fagy  anseeluiliivyilendueyls
o

g CH—CHy
a. HC—HC—CH,—C—0—CH,3 d. CH;—C=C—CH—CH—CH,—CH,

CH; L,

o
b. CH;—CH,— CH—CH,—O—CH,—CHj o HJC_CHZ_CHZ_QH
. H,C—CHj oH
|
£ HiC—CH—CHy
cH, H,C

WULRnYn Pasisawesea llasaadienssy anenauwayseyviinvemyilanduinuliuiniian
cH, ,CsHi

CHjy

HO

@ Department of Chemistry, Faculty of Science, Maejo University
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2. IUNEISNIWANBUNSE
WUURATIR

1. asvelnfeledmas (ester) 2. ansluveladnfuwmiiu

a) CH3_ CH;—O—CH3

[
a) CH;—C—O—CH,

[
b) CH;—CH,—C—OH
b) CH,—CH,—NH,

(o
[ — CH,—O—

¢ CH;—C—CH, ¢) CH;—CH,—O—CHj,3
0 d) CHy—CH,—CH,—OH

Il
d) CH;—C—O—CH,CH;

General Chemistry Il (Chem 103) Organic Chemistry

¢

aaa aa 5 A <
3. UnIaaaaunse wUsmun1sasulasaInasaefudundnded

+ B —_— C +
Substrate Reagent Product
CRELR] Aaiugizen a1suansou

1. UFABennsunudl (Substitution reaction)
2. UfAsennsiiia (Addition reaction)

3. UfA%enn3uda (Elimination reaction)

4. msdniBeialnl (Rearrangement)

5. Uffseeendiadu-3endu (Oxidation-Reduction reaction)

Department of Chemistry, Faculty of Science, Maejo University
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5. Ufjiseneandiatu-3andu (Oxidation-Reduction reaction)
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https://th.wikipedia.org/wiki/lwiumsmd (28 Jan 2019)
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4. Ufiseneandiadiu (oxidation reaction)

0
Benedict’s Test  HyC-C-H + 2Cu2* + 50H —> H,C-C-OH + Cu0 + B3H,0

Acetaldehyde Acetic acid

+ KMnO, —  » COOH + Mno,
COOH
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HsC-C-OH  + CHgCH,OH = HyeC-C-O-CH,CHy + Hy0

Acetic acid Ethanol Ethyl acatate
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