> Nomenclature

> Alkanes are composed of only carbon
atoms and hydrogen atoms and contain
only single bonds

> Compounds that contain only carbon and
hydrogen are called hydrocarbons, so an
alkane is a hydrocarbon that has only single
bonds

\



> Because alkanes contain the maximum
number of carbon hydrogen bonds possible,
that is, they are saturated with hydrogen,
they are called saturated hydrocarbons

> Alkanes in which the carbons form a
continuous chain with no branches
are called straightchain alkanes

\



> The family of alkanes shown in the table is
an example of a homologous series. A
homologous series (homos is Greek for “the
same as”) is a family of compounds in
which each member differs from the next by
one methylene (CH2) group

> The members of a homologous series are
called homologs

\



Number | Molecular Name Condensed Boiling Melting Density
of formula structure point (°C) | point (°C) | (g/mL)
carbons

1 CH., Methane CH. -16.7 -182.5 -

2 C->Hg Ethane CHsCH> -88.6 -183.3 -

3 CsHg Propane CHsCH-CH; -42.1 -187.7 -

< CaHio Butane CHszCH-2CH>-CH = -0.5 -138.3 -

5 CsHi=> Pentane CHs(CH>2)sCH > 36 -129.8 0.5572
o CeHia Hexane CHs(CH>)4CH > 68,7 -95.3 0.6603
7 C-H, s Heptanes CHs(CH->)sCH5 98.4 -90.6 0.6837
8 CzHs Octane CHz(CH>)sCH> 127.7 -56.8 0.7026
9 CoHbso Nonane CHsz:(CH->)>-CH> 150.8 -53.5 07177
10 C,oHaa Decane CH3(CH2)sCHs 174.0 29 7 0.7299
11 Cii1Hz4 Undecane CHs(CH>)CH > 195.8 -25.6 0. 7402
12 Ciz2Hazes Dodecane CHs(CH>)10CH> 216.3 -9.6 0. 7487
13 CisHo>s Tridecane CHs(CH=)»1:1CH>s 235.4 -5.5 0.7546
20 CooHa> Eicosane CHs(CH=2):1sCH> 343 .0 36.8 0. 7886
21 Co1Hagy Heneicosane CHs(CH=2)1oCH> 356.5 40.5 0.7917
30 CsoHeg> Triacontanece CH:(CH>)>sCH s 449 7 65.8 0.8097




CH3CH2CH2CHECH3 CH3CH2CH2CH3 (;H3
Pentane H,C-C-CH;4

CH, CH;
[sopentane Neopentane




> Alkyl

> Alkyl Substituent: Removing of one of the
hydrogens from an alkanets results in an
alkyl
substituent (or an alkyl group)

> Alkyl substituent are named by replacing
the “ane” ending of the alkanes with “yl.”
The letter “R” Is used to indicate any alkyl

group

\



CH3;- methyl

CH;CH:>- ethyl
CH;CH->CH>- propyl
CH;CH>CH>CH>- butyl

\



1. Determine the number of carbons in the
longest continuous carbon chain. This chain
Is called the parent hydrocarbon

\



- e TR E

CH3CH2CH2CH2(1ZHCHZCH3CH3

4-methyloctane

4 3 3 ] T 4
CH;CHZCHECHE('lJHCHgCH_;
CH; \ y EHggHgf[:Hg
three different alkanes with an 4-ethyloctane

eight-carbon parent hydrocarbon

- P

CH;CH,CH,CHCH,CH,CH;

O

4-propyloctane




> The name of any alkyl substituent that
hangs off the parent hydrocarbon is cited
before the
name of the parent hydrocarbon, together
with a number to designhate the carbon to
which the alkyl substituent is attached

\



. e SO 5 .5 4 3 2 1
CH;(%HCHECHZCH;:, CH;CHECHE(T“ CH;CH3;
CH; CH,CH;
2-methylpentane 3-ethylhexane

I 2 3 4 3 6 1 8
CH;CH,CH,CHCH,CH,CH,CHj

| HCH;
CH;
4-1sopropyloctane




> If the numbered in the direction that will
result in the lowest possible number in the
name of the compound

> The substituent are listed in alphabetical
(not numerical) order,

\



CH;CH,CHCH,CHCH,CH,CHj;

|
CH; CH,CH;

5-ethyl-3-methyloctane
not

4-ethyl-6-methyloctane
because 3 < 4

\



(|2H3 C|?H;
CH;CHECHCHz(I?HCHﬂ CH3CH,CH;C—CCH,CH3

2,4-dimethylhexane 3,3,4,4-tetramethylheptane




l.l'.‘H;E'Hx CH, CH,
CH4CH,CCH,CH,CHCHCH,CH,CH; CH1CH;CH3(|ZH[1—I?['H-3CHCH1

CH;CH; CH,;CH; CHCH;
1,3, 6-triethyl-7-methyldecane |
CH;

S-isopropyl-2-methyloctane

When both directions lead to the same lowest number for one
of the substituent, the

direction is chosen that gives the lowest possible number to
one

substituent




CH 5 LH, CHoOCHS

CH OO HLOCHCTH 5 CHACOCH 2O HOHCOH O HOH O T H 5
Hy CHy H
2. 2 g-trimethylpentane B-ethy -3 . d4-dimethrlociane
rss it [ T-0 3
24 8-rrirmvethy ipentarme F-aethy -5, 6-dimethyloctare
bBecmuise 2 = 4 becairse 4 — 5

If the same substituent numbers are obtained in both directions,
the first group cited receives the lower number

l:|:| CH-CH 5
CH;C‘I—[EI'I—[C'HE i:]—[:..CHlE]—I-E[—]EII:I__‘[—]C[—IECHJ,
Br CH
Z2-bromo-F-chlorobutane F-=thyl-5-methyvlhepgtans
ot ek

B-bromo-2-chlorcobutane S-ethyl-Z-methylheptane




If a compound has two or more chains of the same length, the
parent hydrocarbon is the chain with the greatest number of
substituent

3 4 ‘ b | 2 1 4 5 G
CHC I-Izllll'HC H,CH,CH; CH JCHETHCH;CHECH_\
HCHCH;, CHCH-
ICH; CH,
3-ethyl-2-methylhexane (two substituents) not

3-sopropylhexane (one substituens)




I c, CHy CHy CHy
5 2 Ty | Hs [ ! w_'_ I cu
H CH. 2 3
il[r{!l; CHy E[—(‘ll3 / ._H“[/_I\:_/J- 3 . / "‘-f“-"'d ».\5/_,- 3 ._’.-‘- ni \T/
3 H
1y 1|~ ]
| 5
3-Methylhexane .
CHyCHy CHYCH, ; CHACH,
3-Ethyl-2-methylhexane T 4-Ethyl-3-methylheptane
CHy correct name 3-lsopropylhexane coTrect name
. CHCH, incorrect name CHLCH,
"“ \.\? ~ 4 /3 \i A Hy |[2 1|. ||=
(I[ : C CH_5 T H,
y “-. -~
2 |i,r.'/1 a4 o /" (.I[ 3\'“‘:|[, Hy "'“ [u! "( ""("’ :1[ "‘"“
CHyCH; 1 “1 2 9
4-Ethyl-5-methylheptane CHy CHy CHy CHy
incorrect numberin 2 .
2 4-Ethyl-3 7-dimethylnonane 6-Ethyl-3,7-dimethylnonane
correct name incorrect numbering
CHy CHLCHy Br
CcH CHyCH
* 2l | 1 Hy | 7
CH oH HC, 2 O, 4 CH g CH
6 SH 4 CH 2 O “;/s ‘-‘ 3 “falf"' G oy H"’; ~c
He ¥ "‘f P om0 i, | Hy
: i, CH; CH;
CHy

3-Ethyl-2,5-dimethylhexane
correct name

CH
1 ii-, 7
HyC 4 _CH CH;

\.\_ / o, / B
tu” ? Tow ~
Hy
Bir CHy

2-Bromo-4,5-dimethylheptane
1

| Hy
CH
]['/ z \\.‘L—I [,/{:'\‘1'. Hy

CHyCHy

3-Ethyl-2-iodopentane

2 5-Damethyl-3-cthylhexane

5-Bromo-2 4-dimethyTheptane

incorrect alphabetical name

Br Br
ci'u, I
1 ! AR A 2 o
3o _ci HC™ 2 TcH 3 e ]
HyC cH
||~nr."/1 e z I
3 !
EL (l_l Chy CHy
r - wx &
! H'milﬂ:tghmc 3-Bromo-2-methylbutane
I-Bromo-3-chloro-4-methylpentanc incorrect numbering
Br Tr
CH CHy CH 2 CHy
"\“_—
/ “\cn/ [,f.'/s CH

]

2-Bromo-3-chlorobutane

COrTrect name

Cl
3-Bromo-2-chlorcbutane
ineorrect numbering



CH4CH,CH,

CH_; : "CH,CH;

4-ethyl-2-methyl-1-propyleyclohexane
not
1-ethyl-3-methyl-d4-propyloyclohexane
because 2 < 3
not
S-ethyl-1-methyl-2-propylcyclohexane
because 4 < 5

H;C. ,CH;

X
3 "CH,CH;

3-Ethyl-1,1-dimethyleyclohexane
correct name

"HaCHgy

3 1-Ethyl-3.3-dimethycyclohexana

1 . -
incorrect numbering

1
2-Ethyl-1_4-dimethylcycloheptane
correct name
4+2+1=T lower sum

1-Ethyl-2 6-dimethylcycloheptane
incorrect numbering

6+2+1=% higher sum

CH4
CHy

O{\CHJ

1,1.2-timethylcyclopentane
not
1,2,2-trimethylcyclopentane
because 1 <2
not
1,1, 53-tnmethylcyclopentane
because 2 <5

1+2+4=7 »
lowest sum
1.2 4-Trimethylcyclohexane
correct numbering 1+3+4=%
higher sum
1.2 4-Trimethyleyclohexane
incorrect numbering

3-Ethyl-1.4-dimethyleycloheptane
incorrect numbering
4+4+3+1=8 higher sum



4 2 | S 3 4
CH;y;CH,CH—CH> CH;CH—=—CHCH;

1-butene

I v, 3 4 5 G
CH;CH=CHCH,CH-»CH-

Z2-butens 2-hexene

CHA{CHLCHRCH2CCHLCHYCH,, = the longest continuous chizin has eight carbons
7 & 2 B = E : but the lorgest contimuowr chainm ocomtaining
1 CH- thie functional group has sk carbons, 55 the
.E-r.ir-:-nyld-ht:-:-;a-n? parent name of the compound s bexene

The longest continuous chain carbon double bond) is numbered in a

direction that gives the functional group suffix the lowest possible number.
For example, containing the functional group (in this case, the carbon
hexene signifies that the double bond is between the




l:f]I_'s E’I]ECI'l-L

I = 1 4 5

CHy»OH—CHCHOCH L—Iq_L—{_"HLHIIZ_,HlLH-!.
g-methy -2 -penterse F-methyl-ZF-heptene

]I3r-lijl
CH;CH,CHCHCH,CH—CH,
f b - ] g

3. 6-dimethyl-3-octere S-bromo-d4-chloro-1-heptene




H I-E:HE-EHIII.’I:—-{_'.'I-IEHI?'I-IEH3 CH jr_I'Huc:H -—EI,'II-'_'.I-I SCH5

EH] EH_\ Hr CH]
2, 5-dimetkyl-d-octeme Z2-bBrama-d-methyl-1-hexeaens
ot (g 7=
4, T-dimetkyl-d-octeme -bBroama-I-methyl-1-hexerns
becawie 2 = 4 because 2 =3

CH CH:
1 j
5 i p CHj; CH-CHj,
3-ethylcyclopentene 4 5-dimethylcyclohexene  4-ethyl-3-methyleyclohexene

L |
Cl CH;CE\{O/CH;
1 B-dichlorocycloblexens S-ethyl-1-methylyclochexens
Not not
2. I-dichlorocyclohexens A-ethyl-2-methylcyclohexens

becawse 1 < 2 w1 o= 2



bBr

I
EH;E:I—TCH:-E‘H =IIZ'EH3EHEH3

CHy CHYCHA
2-bromo-4-ethvl-T-methyl 4-ctens
mat

7-bromo-5-ethvl-Z-methyl-d-ostene
because 4 < 5

Cl
Br’ i :CII3

&-bromo-3-chlorod-methylcyclohexene
ot
3-bBromo-e-chloro-S-methylcyclohexene
because 4 <5



: 4CH, ICH,
4 )]k 1 )‘l\ 4 GH
3 ‘H, ‘-‘\3/ 3
B 2 C/( - 3t “""/f i
1 H, H;C H,C 2
H1 Hg

incorrect numbering R i ik |-Butenc
double bond must included  iRCOrrect numbering correet numbering

H,C ru

CH 3 ]

& ¢ _CH H | 3 - jg
?

:"'5““‘-\4 23N 1 C C CH, 4E>'CH’ !

R e

ﬁ i [—]:L‘.]"f 4 G : G A : 3.3-Dimethyleyelohexene
2

- Mefhyl 3 hexene CH, 4-Methyl-1 4-hexadien or  1-5-Dimethylcyclopentene

4-Methylhexa-1,4-dien

CH;
CH,

I 2

3 2

k] k]
Br 4
3-Bromo-6-methyl- 1 -eyclohexene Br

correct name 4-Bromo-1-methyl-2-cyvelohexene

incorrect numbering




.ll {1
CH,CHj,
4 3 2 | 1 ; 14 ] | 3 21
HC=CH  CH;CH,C=CH CH,C=CCH,CH, CHyCHC=CCH,

Systematic:  ethyne 1-butyne 2-pentyne 4-methyl-2-hezyne
Common: acetylene ethylacetylene ethylmethylacetylene sec-butylmethyl-
a terminal alkyne an inlemal alkyne acetylene
2 H, CH; 5 H,
~ C“Q““-“:\“-\ e E\‘C 2 | f x.“‘r-‘t _,/g 2=
H,C [ H; NP HE‘
1 3 5 FEETR |+12
Z-pentyne 1 3 5 exene- 31“.-
% 4-Methyl-2-pentyne cnrrect I
2 2
N 2
el g 5 =CHy 4 CHa
Hqgfr‘ ““\-ucfg“‘*-.cx"lc& .\‘_, /,E x"gHE‘ HC “‘-. /E
H, & Hff H b 6 h
5-Hexen-1-yne ) 2- Hexen-ﬁ-yne

incorrect numbering 4-Hexen-1-yne incorrect numbering




'[lZI Elir
CH;CHCHC=CCH,CH,CH;

T 6

3-bromo-2-chloro-4-ectyne

not 6-bromo-7-chloro-4-octyne
because 2 < 6

g
CHyCHC=(CCH,CH;Br
[ a4 s 2 I

1-bromo-5-methyl-3-hexyne

not 6-bromo-2-methyl-3-hexyne
because 1 < 2



Ilcml—#gl—cﬂzma | CHiCHaOTCHACH, |

CH,
|
Common CH40- CH,CH,0- GH;.,—IIJ—':I'—
_II g methoxy ethoxy CH,

tert-butory




CH, CH; CH;4 3 0._.CH,
H, H, | | | \I<FH3
PN N CH CHs CH CH B CH;

HCT 0T CHs e’ o7 H e o7 TCH,
Diethyl ether Isopropyl methyl ether Diisopropylether 4-rert-Butoxy-1-cyclohexeng
H i H, H, . 3 H, H
2 H-C - - CH H,C C C
C CH; 2 % T C._ 712 S Al
Ml Hy HiC 8] H H H

Cyclopentayl ethyl ether ~ Ethyl methyl ether Diallyl ehter Allyl vinyl ether




(] L] H, L8] H, 0] H,

0 ; " ; 0 H, .2 Hs
H‘JL HJIL‘CI‘LH] H'J'L‘L,r"_ TH} H‘-'Jl‘-\c.a"_ H‘:{:HB Hk[:"c‘tgl H-"'u‘k‘._.rf_ HC{—‘; ,,_l'_"H3
Ethanal Propanal Butanal Pentanal g Heptanal 2
r|:H3 0 CH; © 7 rT"HJ 0
| | 6CHCHy . : )L
SAH 2 JlL CH 2 | | 3 ..--""L“‘ﬂ"'-?: I
H, ¢~ 3 CH H e CH 1 2 | gl . H
3 i H,C C H JLH 4 cH 2 3 i i
| 3 H; HS ™ 3 cH 3¢ H
CH, 3-Methylbutanal | H, 3-Methyl-2-butenal

2. 3-Dimethylbutanal

0
0 o H.C
0 Br 3.4,5-Trimethylheptanal 3 @T‘LH
H
H : E HyC™4 3
oH 3.4-Dimethyl-2-cyclohexencarbaldehyde
3

Cyclohexanecarbaldetyde 3-Bromo-3-methylcyclohexanecarbaldehyde




CH o o) o O

I I [
E[—]_—JIZCHICHECH CH—{CHCH2CHCHOCH HOCHOCH
CHS
2 A4 - Darnethoy lpentansl S5-Hexenal 2-Phenylpropancdiz1

Nomenclature of Ketone

O O
T i | T H: £l O B, H
~CHy C AC o -CH5 ,JL_‘ R -
; ; k i e - - - C [
HLC "”“‘L'ih H:C h, T g o i A HCT TETT T e,
Propanone Butanone Pentanone Hexanone I—]Ei‘.ltﬂ.l:l.ﬂzl'.l&
- O
i '.:l_H:'l .2 i 4 7 :_1‘1 5 3 El
) H;C. “H s =
1 /I‘I\3J1H,,_ C a3 HiC 6 CH 4 Z CHa
HyC 2 CHx 1 H- I H 1
e 5 CH3 g CHs

4-Methyl-2-pentanone 2-Methyl-3-pentanone 5-Methyl-2-hepten-4-one

e 8 flll' CHy ¢ [I]II
15 3 ¢ ! A
e, B e Ca CH_> 3 .C
4 A e - o | S
H3yC™ 6 H, i, 2 "—IHJ H;C7 6 hl ﬁz 2 l’iH3
2 4-Heptanedione or a-Methyl-2 4-heptanedione

Heptane-2 d4-dione




1. Give the systematic name for each of the following compounds:

CH,CH,CH,CHCH,CH,CH,
CHsCHCHA-CH;

d.
CH,CH,CHCH;
e. MNH-

f.

CH; CHyCHyCH;
CH,C—CHCH.CH,
b CH,CH;CH

CH3CHsCHICH  )INHCH:CH;

CH,CH; el

~._-CHz Lo

i CHsCH; ™ "OH
g d.

CH+CHACH.OCHCH;,
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