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Structural Condensed
N Molecular formula Name structural
Formula H formula
H—C—H methane CH
1 CH, H 4
i
H—C—C—H ethane
2 C,H, ool CH3CHj4
A
3 CHy  H- E E E H propane CH4CH,CH,
A
4 CiHiw  H-C-C-C—C-H butane
HHHH CH3CH,;CH,CH3
5 N
C<H H—-C—C—C—C—C—H pentane
A CH3CH,CH,CH,CHs
6 CeHia ORE R
H=G=¢=§¢~¢~¢™"  hexane  CH,CH,CH,CH,CH,CHj
HHHHHH
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Further members of the series
CH,CH,CH,CH,CH,CH,CH; Heptane
CH,CH,CH,CH,CH,CH,CH,CH, Octane
CH,CH,CH,CH,CH,CH,CH,CH,CH; Nonane
CH;CH,CH,CH,CH,CH,CH,CH,CH,CH; Decane
CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH, Undecane

CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH, Dodecane

Etc., etc.

30



L By gapm Sl Sgpaell dyagll  dyagdll g aglell 302 ol ol

4y guand) LS jal) A AL 3 als

LI e o)l 3 s 0 4 gl LS el G

isomers) 4:laal) Jsail

LS 5 s 5 4 s dna Ll (Al oS all 8
Sh A )58 A s il dalise
VAN 4 cle gaadl]

il o g T A ol Rl (o L 0 i ) g s 0 S Y
ey o ) B ) A A Gl
Ay 3l Lgual 8 B AL g Atlasl] Lpaal 3 b L Ly o

31



@l _ly pagsm il alyll] gyginell clyagall eloayll gy glell 112/ llysm Bealy

Jua
C4H10

i i
HTGIGTEITH e

H H

H HH H H—Cl:—H

Butane (C4Hqp) H
Isobutane (C4H;p)
Structural isomers

Structuralisomers: different physical propertiese

¢Hs
CH3'CH2'CH2—CH3 CHg_CH_CHg
n-butane isobutane
b.p. - 0.5°C b.p. - 12.0°C

SMM@@JAQJQJSJ\QUSJL’J; n Al Ju gdadl o gal)

de it dgi g S pan Aleda o (g0 S @3 0 Jo (gm0
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Pentane C;H,,

3 structural isomers

(:Fig—(:fiz'(:Fiz'(:Fiz'(:fi3 ﬁ:F{3
(:F*g_(:FiZ_C:Fi_'C:F*3
penntane CH3
I Isopentane
(:F{3__ﬁ:__(:F{3
CHj
Neo pentane
Note
¢Hs CH3
CH3;—CH,-CH—CH3; = CH3—(I3H—CH2—CH3 = CH3-CH2—CIIH
CHj; CHs etc.

o LS jal) BIa CliAT g Ay ) daall (il Lt AN LS pall a1 Auda gl Jedal) Wil
Al gl) e panal) DAY Al judl) dxiliasl) Lgiliia

C2H60

Methyl ether Ethyl alcohol
C3H60
Acetone ‘ Propionaldehyde ‘ ‘ CYCLO propanal
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| Classification of carbon atoms

;_(l;;;(;

1° carbon 2° carbon 3° carbon 4° carbon

1° carbon 2° carbon

¢ A primary carbon (1° carbon) is bonded to one other C atom.

¢ A secondary carbon (2° carbon) is bonded to two other C atoms.
¢ A tertiary carbon (3° carbon) is bonded to three other C atoms.

¢ A quaternary carbon (4° carbon) is bonded to four other C atoms.

(®
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Example

GHyGH
CH3CH2_C—C_CH3

| |
/ I H\C%& carbon

1° carbon
2° carbon 3° carbon

CHs CHa

HefeRicdon,
H\ CH,

90 carbon 4° carbon
2° carbon | |3° carbon
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e A primary hydrogen (1° H) is on a C bonded to one other C atom.
e A secondary hydrogen (2° H) is on a C bonded to two other C atoms.
e A tertiary hydrogen (3° H) is on a C bonded to three other C atoms.

Classification of hydrogen atoms Example
1°H
| C C l |T| «<—3°H
|
H—C-C H—C—C H—C-C CHyCH,—C—CHg
. . | C CH,4
1°H 2°H 3°H 2°H

; ALty asalaall
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uLGJA;.d\JiQUM\@&LESﬁdyMMJJ;Ja;M&B (UL Aa) Cha Ca g b
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ALY aalaall Qlany sla)

Thus, methane (CH,;) becomes methyl (CH;-)
and ethane (CH;CH;) becomes ethyl (CH;CH,-).

radical name
CHg— Methyl group
Ethyl group
CHs; CHz—
(@
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removea 1° H

» CH;CH,CH,— propyl group

H

l
> CH3—(|3—CH3 isopropyl group

remove a 2° H

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

TABLE 10.5  Namesand Formulas of the First Five
Continuous-Chain Alkyl Groups

Alkyl Group Structure Name
CHy— Methy]
CH,CH,— Ethyl

CH,CH,CHy— Propy]

CH3CH2CH2CH2— Buty1
CH3CH2CH2CH2CH2— P enty1
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CHg
—HC
RS . N bt . .
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1 2 3 4 5
CH3— CH, CH —CHy-CHg

CHz

3-methyl pentane
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Pentane (s CH3;CH,CH,CH,CH; g diall 12 CHypp S sal)
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Table 4.1 Summary: Straight-Chain Alkanes

Number Molecular Name Number of
of C atoms formula (n-alkane) constitutional isomers

1 CH, methane —
2 CoHg ethane —
3 CsHg propane —
4 C4Hyo butane 2
5 CsHyz pentane 3
6 CeHy4 hexane 5
7 C/Hqs heptane 9
8 CgHis octane 18
9 CgoH2o nonane 35

10 CioHazz decane 75

20 CooHas eicosane 366,319

UL dand AJUPAC =168
la jsind g AbarSll (S jall (e (A ita 38 ) 5 et Alulis J skl 23ad o1
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NSEBN|

Correct Incorrect
T
? CI: | |
C—C—C—C—C—('D—C—C C—-C—C—C-—C-—(IZ—C—C
b bt

8 atoms in the longest chain 7 atoms in the longest chain

| 1
C—C—C—C—C—CE—C—C

-]

8 C's in the longest chain of each representation
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Example: Having two different longest chains of the same length

substituent—- C
C—C—?-—C-—C—C—C <—longest chain

C .
| <— substituent
C

7 atoms in the longest chain
2 substituents

more substituents

Correct

G
|
C—C-?—C—C-—C-—C <—longest chai

substituent c|;
C

7 atoms in the longest chain
only 1 substituent

fewer substituents

Incorrect

g 28 Gun Jaia¥) ) B9 G phall (e litise Al Al e pd 3 -2

A (=) hau e it gl o Il o 3 aa g ) AUS ead) syg A8 5Y1 8
ol Ju) anepdaially ¥l iy s (ubas¥) S all sl Ty dodl g A sl Al

Yl el i Lee JS B ¢ 5 il Ll i o 5l

Correct
Start numbering here.

Y
C C

| |
C=6=(C=0C=C=0C=C=(

I ¢ | r

2 34567 8
first substituent at C2
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Incorrect

¢ |

I I
C-C-C-C-C-C-C-C

c ]

8 765 4321

first substituent at C3
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g > 3 -y S | ‘1 2 3 4 5

CHz— CH— g: — CHo-CHz CH3~CH ~CHy~ CH3-CHg
= CHg

3-methyl pentane 2-methyl pentane

JS a8 ga 2aad 0 Jgladcdan) ol Audad) B JiS) g it (lic gana cian g 13) -3
Lald i Jgdall odn 34U ¢ el pa W basi 5 (Al 508 8,3 aB ) Lgithe Ly Lga Ao ganna
de ganna gy Jaaiall ¢y 50 SH B B L) aa Vgl Ldad) S andl) AUS Ais g B jhea
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Name : 4-ethyl-2-methylhexane
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1 2 3 45 s 7

CHz~CH,~ CH,, - C ~CHp~CH,~CHg
i /CH

4- isopropyl -4- methylheptane CHsz CHg

2Aalll Aol adalially Lase ) iy dAdadad) o adga cpe ST B gl ALSIY) Ao gageall 3929 dis -5

A A alldi - adallall Jariod 2 anll

A L alltr - adaliall Jaried 3 asall

=Ly Ay alltetra - adailall Jariedd 4 amll

lad Ay albpenta - aalall Jeaicd 5 2l

Jual sil) aladinl quag A5l O Juaidlly

1 2 3 a
CHz— ?H 'F:H**CH:; CH3
S CH3C CH2CHS3
CH3

2,3-dimethyl Butane
2,2-dimethyl Butane

Laga AL st Abidad) el Cre g ddlacad) o JiSl Uie gana cita g 13) -6
ALl e 40l A il JustY) de ganal B Lad ) e

H H H H H H H

S L R R
H—C—C—C—C—C—C—C —H

H CH, CH, H H CH; H

2,3,6-trimethylheptane
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Example: Name the following compounds:

CH, CH,
CHCH CH —CH,
CH- C—CH CHBr CHgH- CH—CH,CH-CH,
CH—C CH, CH,CH,
CH CH, &

3

Example: Write the condensed
structure for the following compounds:

3,3-dimethylpentane

2-methyl-4-sec-butyloctane

1,2-dichloro-3-methylheptane
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