l1|Page RAGHU COLLEGE OF PHARMACY

BP 202T - PHARMACEUTICAL ORGANIC CHEMISTRY -1

UNIT: 1 CLASSIFICATION, NOMENCLATURE & ISOMERISM
CLASS: 3

TOPIC: JUPAC NOMENCLATURE OF ALCOHOLS, ALDEHYDES, KETONES
& ETHERS

» Alcohols are compounds in which a hydroxyl¢group (-OH) is bonded to a saturated
carbon.

> Alcohols are classified as Primary, secondary or. tertiary alcohol depending upon whether
the —OH group is attached to a primary, secondarystertiary or'quaternary carbon atom

» The name of alcohol is obtained bysnaming the alkyl group‘attached to the —OH group
and adding alcohol as a separate'word.

Primary, secondary, tertiary alcohol - what does it mean?
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1
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H H CHgj CH;
Methanol Primary alcohol Secondary Alcohol Tertiary Alcohol Phenol

# of Carbons attached to the carbon bonded to OH (also known as the "carbinol" carbon):
0 1 2 3

ain't no such thing
1° alcohol 2° alcohol 3° alcohol as a "quaternary
alcohol"

IUPAC RULES FOR ALCOHOLS

Rule 1: Select the“longest carbon chain to which hydroxy! group is attached.
Rule 2: Name the longest chain. (Alkane —e + ol) is Alkanol

Rule 3: Give numbering to the chain from the end closer to the carbon attached to the hydroxyl
group.

Rule 4: Indicate the position of the hydroxyl group by the number of the carbon atom attached to
the hydroxyl group.

Rule 5: Alkyl groups and other substituent's are numbered, named and placed as prefixes in the
alphabetical order

Rule 6: Alcohols containing two or three — OH groups are named as Alkanediols and
Alkanetriols.

B.PHARM - 2™ SEMESTER N SIVANAGA TEJASWINI M.pharm
Assistant professor



2|Page RAGHU COLLEGE OF PHARMACY

o ; GHs
5 . o 5 % -CH- L () —0OH 7

H3§ %Hz gHz (}Hz OH H3(4: gHz gH (1:H3 H3% (I::) (}Hz H3(3: (}2 OH

CHz C1H3
1-butanol 2-butanol 2-methyl-1-propanol 2-methyl-2-propanol
(butyl alcohol) (sec-butyl alcohol) (isobutyl alcohol) (tert-butyl alcohol)
a 1°-alcohol a 2°-alcohol a 1°-alcohol a 3°-alcohol
OH
OH 1 OH OH
4 2 HO

2 212 3

2-propen=1-0| 3-cyclohexen-1-ol 1,2-ethanediol 1,2,3-propanetriol

(allyl alcohol)

(ethylene glycol) (aglycerol)
ALDEHYDES

Aldehydes are the compounds inavhich the carbonyl group (C=0).1s bended to one alkyl group
and hydrogen of an organic molecule.

Compound Common name IUPAC name
HCHO Formaldehyde Methanal
CH3-CHO Acetaldehyde Ethanal
CH;-CH,-CHO Propionaldehyde Propanal

IUPAC NAMING OF ALDEHYDES:
Rule 1: Select the longest'earben chain to which aldehyde group is attached.
Rule 2: Name the longest chain. (Alkane — e + al) is Alkanal

Rule 3: Give numbering to the chain from the end closer to the carbon attached to the carbonyl
carbon.

Rule 4: Indicate the position of the carbonyl group by the number of the carbon atom attached to
the carbonyl group.

Rule 5: Alkyl groups and other substituent's are numbered, named and placed as prefixes in the
alphabetical order
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Rule 6: Aldehydes containing two or three carbonyl groups are named as Alkanedials and
Alkanetrials.

o O O
I L
(&3 — = ~
H ST N H H:C H H
MNethanal Ethanal Pentanal
(Formaldehvde) (Acetaldehvde) (Valeraldehvde)
(@) O CH; (@]
s gy
H Hc” e m mc” ¢ Tm
H- H:
C1
2-Chloropentanal Butanal 3-Methvlbutanal
{a-Chlorovaleraldehvde) (Butvraldehwvde) (isovaleraldehwvde)

CHz—CHO
Scetaldehyde

Butane-1.,2 d-tricarbaldehyde
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KETONES

Ketones are the compounds in which the carbonyl group (C=0) is bonded to two organic groups
in an organic molecule.

Compound Systematic Common
o propane acetone
AL ! or
HaC™ TCH3 propanone dimethyl ketone

ol ophenone
\CH3 1 I phenyl ketone

diphenyl ketone

the carbonyl grot

Rule 5: Alkyl group

her substituent's are numbered, named and placed as prefixes in the
alphabetical order

Rule 6: ketones containing t

hree carbonyl groups are named as Alkanedione and
Alkanetrione.
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propanone acetophenone benzophenone
(acetone) (methyl phenyl ketone) (diphenyl ketone)
(o]

0

/\)k

2-pentanone xanone
(methyl propyl ketone)  (methyl is pyl ketone)

eyt lopen Lanore Z-bromocyclopanianons
o
o
& W
oM Ha&

4-hydroxycyclobaxanone  2-romo-S-methyiceclchexanone

&;n

1 E-cydopsamianedions

B.PHARM - 2" SEMESTER N SIVANAGA TEJASWINI M.pharm
Assistant professor



6|Page RAGHU COLLEGE OF PHARMACY

ETHERS (R-O-R)

» Ethers are the compounds in which an oxygen atom is bonded to two organic groups or alkyl
groups.

> In IUPAC system ethers are named as Alkoxyalkanes. The smallest alkyl group attached to
the oxygen atom is called an alkoxy substituent.

» In common system, two alkyl groups attached to the oxygen atom are named in alphabetical
order and the word “ether” is added.

» Iftwo similar groups are added the prefix —di is added.‘

Alkyl Group Name Alkoxy Group Name
CH;5- Methyl CH5O- Methoxy
CH5CH5- Ethyl CH:CH,O- Ethoxy
(CH3),CH- Isopropyl (CH3)2,CHO- Isopropoxy
(CH3)5C- tert- (CH3)5CO- tert-

Butyl Butoxy
CsHs— Phenyl CsHsO- Phenoxy

N .

Naming ethers:
3 2 1 1 2 3 4
CH;-CH,-CH,-O-CH,-CH,-CH,-CH;  Butyl propyl ether or
1-Propoxybutane
1 1
CH;3-CH,-O-CH,-CH; Diethyl ether
CHs
CH;-O-C-CH; Methyl tert-butyl ether
Hs
OH O-CH;
CH3-CH,-CH,-CH-CH,-CH,-CH; 4-Methoxy-2-heptanol
1 2 3 4 6
4
(j)\ 2-Methyloxacyclohexane
O
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Physical properties of ethers

name

dirnethy| ether
ethy | rethy| ether
diethy| ether
dipropy | ether
diizopropy| ether
diviny | ether

1,2-dimethoxyethane (DME)

structure mp ('C) bp ("C) density
(grams per

millilitre)
CHz—0—CHz -140 -25 0.66
CHzCHz—0—CHz g 0.72
CHzCHz—0—CHzCHz -11& z5 0.71
CHzCHZCHo—O—CHZCHZCHz 122 21 0.74
(CHz)2CH—0—CHICHZ) - -5 &5 0.74
CHp=CH—0—CH=CHx -101 22 0.77
CHzOCHZCHoOCHS -5a 8% 0.56

rmethy | pheny| ether Lanisale)  CHz—0O —D -Z7 154 .99

cyclopropy | rnethy | ether

dipheny| ether

furan

tetrahyedrofuran (THF)

14-dioxane
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DD—EHE ~113 45 051

QDO 27 259 107
f B _86 zz 094
0

{ h -103 (=] 0=
]
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