UNIT IX: ORGANIC CHEMISTRY
(Chemistry 11)

L Introduction to Carbon Compounds:

» There exists over 8 million carbon compounds, and over  5{)) 0730 new ones are

synthesized each year.
» Carbon compounds are the most industrially prolific, present in everything from /7 /Q i/k.g! 1o

Vﬁ)ﬂ [H2C7 4 ;ﬁf'{z /o, to MR K‘% L{?Q

* Carbon compounds exist naturally in the Earth as ( [‘j@f , or deposits of decaying

plants that have accumulated and undergone pressure buildup over the years.

e The vast amount of uses and chemical properties of carbon compounds warrants it to have a special

branch in chemistry called _ SEGANIC. CIEIMISTRY .

II. Organic Compounds & its Classes:

» Catom has four electrons for bonding and can be covalently shared with _ 4 other

atoms ina_£fighsdial configuration. ( & (% Slls. C&%ﬁgﬂm f]ﬁ?t)

e This %fa b? Z { /M P allows for some carbon compounds to be of

enormous lengths.

» Other C compounds can also form into

There are 2 classes of organic compounds:

1) Hydrocarbons — those compounds that contain only _ (41 éﬁﬂ A %g{] %}Zﬁ 5

2) Hydrocarbon Derivatives — where the H atoms are 7/ b@f]ﬁé’/ﬁﬁi with other compounds or

atoms.

No matter what type of organic compound, all possess a__(' NRBON BACK BONE . However,
the backbone may be  STRMGHT or B2 M\/OHC?Q[D

Whether the compound is a hydro-carbon or a derivative, there are two forms that it can take:

1) Saturated:
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2) Unsaturated:
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II1. Hydrocarbons- A Clgser Look:

There are 3 families of hydrocarbons: 1) ALKMNES : singly bonded hydrocarbon
2) ALUENES : doubly bonded hydrocarbons O
3) AKYNES : triply bonded hydrocarbons.

A. Alkanes: (C Hap s 2)

e Maybe <fy [ﬂ%pﬁt or bf an ﬂé‘?ﬂl : .
¢ Have relatively ,f/}%}“ boiling points due to the molecules’ M7l — &fm{ %l
As # of C increases, boiling point increases due to !g&ﬂ A% {l/ﬁ@[& forces.

i) The First 10 Alkanes (Stra:ght Chains)
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i) Nomenclature: For Branched Alkanes
/PREFIX-P RENT—SIiFFIX — ONL
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2. If 2 different chains of equal lengths are present, choose the one with the 'mf;fg‘f

nuimber of branch points as the parent.
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3. Beginning at the end nearer the "ﬁ/ Y X{,’ branch point, number each C in the parent chain.
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5. Assign a name to each _§J {Q z{z” ﬁ[ﬁﬂt / é[@?&;,according to its point of attachment to the parent chain: .
Change the ending of the substituent to —yl.

Also assign the substituent with a number according to its placement on the # of the parent C.
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B. Alkenes (C,Hjp)

o Thereisatleast 7, double bond along the carbon M[[_@Wﬁ )

* Alkenes are more /f%a &fl’[ Ve because the site of the double bond can be .
m K{?wv : to form a single bond.




Nomenclature:

The double bond gets f% LY mz.{‘fék when naming alkenes. This means that the site of the double
"nd gets the J/E{U(%A ' number possible. Aside from this, all other rules apply when naming

alkenes.
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C. Alkynes (C,H,)

e There must be at least one %’}1 })/‘/,@ bond in the backbone chain of an alkyne.
* Even more reactive than alkenes b!ecause the triple bond can be opened to form
5 single bonds.
Nomenclature:

¢ The site of the triple bond gets /7;79 /%' /02 {' 7[7 / . This means that the triple bond
site gets the lowest possible number.

¢ All other rules apply when naming alkynes.
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Iv. Functional Groups in Organi¢c Compounds:
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on an organic compound that tells us
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a particular compound belongs to.

All organic compounds that belong in one family behave

There are 8 different functional groups: 1)

A. Alcohols:

Functional Group:

R—-OH

Nomenclature: (a) Numbering of the
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C. Ketone: 9 ‘
Functional Group: R - C - Q

Nomenclature: (a) Site of (ﬁfﬂ[ﬁﬁ[ﬂ[ éd/?é(f'/;}z) gets first priority.
(b) Suffix: ~ ONg.
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D. Carboxylic Acid: /i LHChE }M([ 0w [L
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(b) Suffix: _— OIC. (Qcid

Ex. I 2 6 ¢ 6 e a
\.Hz) UH Q\E,H (J’B (,H (/% CH “‘(,
« PUPGETC il “% o
| % 4o pactansic aod.
(e € €@ ¢ e ¢

Functional Group: > O

R-C

~ O

= [‘
Chy~ G CH=CH €
PRI acd
E. Ester: 0
Functional Group: 9
R-C-0O-R’
Nomenclature: O B {T {2
M ' MR — Q0a
RIG-O-R
% M, 20 N .
’ H ; L
* i can & Trn Qo o brauck.
Fx.
— Q
i T SN
CHaC - O-ChoCy 2l eflancod
AMome "zrti%fﬂ
@(_; O
— A . _ - i by Ot des
CH5 CH{GH[C“O‘“('H&‘ CH 3 ?ﬁty{)/ bbdd%h-’fu(a/



F. Ether:
Functional Group: / O'\ (

it |
Nomenclature: (a) Name thetwo (] {11 on either side of the oxygen
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V. Cyclic Organic Compounds:

Carbon has the special ability to form extremely . ring (cyclic) structures that are either

or : bonded.
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V. Cvclic Organic Compounds: o
Carbon has the special ability to form extremely gm%
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. Nomenclature for Cyclic Compounds:

1} For substituted cyclic structures, number in a way so that the # results for the substituents.

Any functional groups will get W ’[)/2407’{,11/ [

Example:
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2) If two or more different substituents are present, number the substituents {Z é;ﬂ]ﬂ'é)ﬁ f(( CZ{éjé .

Example:
C/H 2 CfH 2,

1" G
2

%/( 4 / i e ‘ ey
Tl ryn 2- et - 1 cyciersntanél
- biomo-3-1e iyl cyclohsrane. §- 1 yclepeniandt

3) For Benzene, there are special 1 ‘;42 &P that represent the placement of substituents.
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VI. Isomerism:

, but differ in the way the

Isomers two or more molecules that share the same chemical
y arranged.

. atoms are bonded, or differ in the way they are

There are two types of isomers: a) Constitutional (Structural) Isomers: where two molecules share the
same chemical ﬁ)z VUL (-‘Q' ,

but the placement*f the atoms
differ.

b) Stereo-Isomers: two or molecules that share the same physwal
placement of atoms, but differ in their _ 5|2
geometry.

A. Constitutional Isomers:

¢ Same formulas, but differing placement of the atoms. The isomers must belong to the same
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VII. Reactions of Oreanic Compounds:

1) Esterification: chemical reaction that produces %@5

ALCOHOL + CARBOXYLICACID ___, ESTER + H;O

Example: ethanol + butanoic acid — ethylbutanoate + H,O
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Exercise: pentanol + ethanoic acid —
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2) Substitution Reaction: where one or more H onan__ /(] Hgdﬂ 7. is substituted with

another atom or molecule.

i) ALKANE + X; -» ALKYL HALIDE
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3) Addition Reaction: Where the double bond or triple bond site onan /] /}k-ﬁ/j«m or

1 Uﬁ! ,[ 1,-(@ P 15 broken to form a singly bonded molecule.
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