NOMENCLATURE OF
ORGANIC AND
MEDICINAL COMPOUNDS

SANJAY B. BARI
SANDIP D. FIRKE




NOMENCLATURE
OF ORGANIC AND
MEDICINAL
COMPOUNDS

(For B.Pharm, B.Sc. and M.Sc. Students)

Dr. S. B. BARI

M. Pharm., Ph.D., F.I.C.

Professor & Principal
H.R. Patel Institute of Pharmaceutical Education and Research
SHIRPUR - 425405.

S. D. FIRKE

Asstt. Professor. M.Pharm

R.C. Patel Institute of Pharmaceutical Education and Research
SHIRPUR - 425405.

PriceX : 165.00

|\$ NIRALI

PRAKASHAN

ADVANCEMENT OF KNOWLEDGE




NOMENCLATURE OF ORGANIC & MEDICINAL COMPOUNDS ISBN 978 - 93-5164-124-7|

Fourth Edition : June 2017

© : Authors

The text of this publication, or any part thereof, should not be reproduced or transmitted in any form or stored in any computer
storage system or device for distribution including photocopy, recording, taping or information retrieval system or reproduced on any disc,
tape, perforated media or other information storage device etc., without the written permission of Authors with whom the rights are
reserved. Breach of this condition is liable for legal action.

Every effort has been made to avoid errors or omissions in this publication. In spite of this, errors may have crept in. Any mistake, error
or discrepancy so noted and shall be brought to our notice shall be taken care of in the next edition. It is notified that neither the publisher
nor the authors or seller shall be responsible for any damage or loss of action to any one, of any kind, in any manner, therefrom.

Published By : Polyplate Printed By :
NIRALI PRAKASHAN RACHANA OFFSETS
Abhyudaya Pragati, 1312, Shivaji Nagar, S. No. 15, Arihant Marg
Off J.M. Road, PUNE — 411005 Sukhsagar Nagar, Katraj
Tel - (020) 25512336/37/39, Fax - (020) 25511379 Pune - 411 046
Email : niralipune@pragationline.com Tel - (020) 26963220
= DISTRIBUTION CENTRES
PUNE

Nirali Prakashan: 119, Budhwar Peth, Jogeshwari Mandir Lane, Pune 411002, Maharashtra
Tel : (020) 2445 2044, 66022708, Fax : (020) 2445 1538
Email : bookorder@pragationline.com, niralilocal@pragationline.com
Nirali Prakashan: S. No. 28/27, Dhyari, Near Pari Company, Pune 411041
Tel : (020) 24690204 Fax : (020) 24690316
Email : dhyari@pragationline.com, bookorder@pragationline.com
MUMBAI
Nirali Prakashan: 385, S.V.P. Road, Rasdhara Co-op. Hsg. Society Ltd.,
Girgaum, Mumbai 400004, Maharashtra
Tel : (022) 2385 6339 / 2386 9976, Fax : (022) 2386 9976
Email : niralimumbai@pragationline.com

5 DISTRIBUTION BRANCHES

JALGAON

Nirali Prakashan: 34, V. V. Golani Market, Navi Peth, Jalgaon 425001,
Maharashtra, Tel : (0257) 222 0395, Mob : 94234 91860
KOLHAPUR

Nirali Prakashan: New Mahadvar Road, Kedar Plaza, 1** Floor Opp. IDBI Bank
Kolhapur 416 012, Maharashtra. Mob : 9850046155
NAGPUR

Pratibha Book Distributors : Above Maratha Mandir, Shop No. 3, First Floor,

Rani Jhanshi Square, Sitabuldi, Nagpur 440012, Maharashtra
Tel : (0712) 254 7129
DELHI

Nirali Prakashan: 4593/21, Basement, Aggarwal Lane 15, Ansari Road, Daryaganj
Near Times of India Building, New Delhi 110002. Mob : 08505972553
BENGALURU

Pragati Book House : House No. 1, Sanjeevappa Lane, Avenue Road Cross,
Opp. Rice Church, Bengaluru — 560002.
Tel : (080) 64513344, 64513355,Mob : 9880582331, 9845021552
Email:bharatsavla@yahoo.com
CHENNAI
Pragati Books : 9/1, Montieth Road, Behind Taas Mahal, Egmore,

Chennai 600008 Tamil Nadu, Tel : (044) 6518 3535,
Mob : 94440 01782 / 98450 21552 / 98805 82331,
Email : bharatsavla@yahoo.com

Also find us on E} www.facebook.com/niralibook:

Note : Every possible effort has been made to avoid errors or omissions in this book. In spite this, errors may have crept in. Any type of error or mistake so noted, and shall
be brought to our notice, shall be taken care of in the next edition. It is notified that neither the publisher, nor the author or book seller shall be responsible for any damage
or loss of action to any one of any kind, in any manner, therefrom. The reader must cross check all the facts and contents with original Government notification or
publications.










We have a great pleasure in presenting a book Nomenclature of Organic and
Medicinal Compoundes.

Compounds are frequently called by common or trade names, often because their
IUPAC names may be long and complex, but the IUPAC name permits a chemist to
know the structure of any compound based on the rules of the terminology, while the
common name requires remembering what structure goes with what name. One of the
purposes of the Nomenclature of Organic and Medicinal Compounds is to provide
complete and comprehensive rules for nomenclature of organic and medicinal
compounds easily, and to those in other fields, who need to deal with chemistry.

We have made sincere efforts to simplify the rules by giving number of examples.
We are confident that the book will be useful for all chemistry students.

We owe our most sincere gratitude to Dr. Sanjay J Surana, Principal, R.C. Patel
Institute of Pharmaceutical Education and Research, Shirpur and Management of
Shirpur Education Society for their constant encouragement without which this book
would not have reached the market.
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bringing out this book.
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The Salient Features of the Book...

e The book provides a complete and comprehensive rules of

nomenclature of organic and medicinal compounds.

e Nomenclature of various organic and medicinal compounds, are
explained in such a way that, it will be possible for the students to

understand the rules easily.

e This will help students to give systematic and scientific name to

any organic and medicinal compound easily.
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Chapter 1...

INTRODUCTION TO NOMENCLATURE

In early days of organic chemistry, each new compound was given an individual name. Such
name was based on the source, some property or some other trivial reason. Thus formic acid,
HCOOH, was named as it was obtained by distillation of red ants (Latin, Formica = ants). A group of
sedatives was named barbiturates after the name of women Barbara. The structures of many of these
compounds were not known at that time. An ordinary name given to a compound without reference
to its structure is called a Common Name or Trivial Name which are commonly used and
recognized. Some examples are:

Name Formula
Methane CH,
Butane CiHyg
Acetone CH,COCH,
Toluene CH;CeH;
Acetylene CH,CH,
Ethyl alcohol C,H;0H

1.1 TUPAC SYSTEM OF NOMENCLATURE

Organic chemistry is the chemistry of carbon compounds. Carbon has the ability to form long
chains and due to this millions of compounds from simple hydrocarbons to large biomolecules such
as proteins, lipids, carbohydrates, and nucleic acids are formed. With more than 26 million organic
compounds now known and several thousand more being created daily, naming them all is a real
problem. In organic chemistry, confusion can arise because of the variety of names that have been
applied to compounds; common names, trade names and systematic names are widespread. For
example, a compound of formula, C;H,O has variously been known as phenol, carbolic acid,
phenyl hydroxide, hydroxybenzene, phenylic acid and oxobenzene. To eliminate the production of
many names for a compound, a systematic naming system has been derived to uniquely name the
several million organic different compounds based on considerations of their structure. This
systematic naming system is referred to as its [UPAC System. (IUPAC is pronounced as eye-you-
pack).

The IUPAC nomenclature is a systematic method of naming organic chemical compounds as
recommended by the International Union of Pure and Applied Chemistry (IUPAC) in 1957. Ideally,

(1.1)
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every organic compound should have a name from which an unmistakable structural formula can
be drawn. The main idea of IUPAC nomenclature is that every compound has one and only one
name, and every name corresponds to only one structure of molecules (i.e. a one-one relationship),

thereby reducing uncertainty.
There are two parts to every organic compounds name in IUPAC system:
Substituent-Parent

Parent tell us how many carbon atoms are found in the longest chain, while substituent
indicate any groups that are attached to the longest carbon chain.

Knowing these rules and given a structural formula, one should be able to write a unique name
for every individual compound. Likewise, given I[UPAC name, one should be able to write a
structural formula.

1.2 TYPE(S) OF NOMENCLATURE OPERATIONS

The operations described in this section all involve structural modifications, and are classified
according to the type of modification. The structures to which the various modifications are applied
can be regarded as parent structures, the modifications are expressed by suffixes, affixes, infixes and
prefixes, or by a change of the endings. Substitutive nomenclature, in general, is preferred because
of its broad applicability, but radicofunctional, additive, and replacement nomenclature systems are

convenient in certain situations.
1.2.1 The substitutive operation
1.2.2  The replacement operation
1.2.3 The additive operation
1.2.4 The subtractive operation
1.2.5 The conjunctive operation
1.2.6  The multiplicative operation

1.2.7 The fusion operation
1.2.1 The Substitutive Operation

The substitutive operation is the operation most extensively used in organic nomenclature. The
substitutive operation involves the exchange of one or more hydrogen atoms for another atom or
group of atoms. This process is expressed by a suffix or a prefix denoting the atom or group being
introduced.

Examples :

CH,-CH, ——— CH,—-CH, - SH
Ethane Ethanethiol
(Substitutive suffix = ‘thiol”)
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39— 0O

Benzene Chlorobenzene
substitutive prefix = 'chloro’

O — O

Cyclohexane Chlorocyclohexane

1.2.2 The Replacement Operation

The replacement operation can be used for naming organic compounds in which skeletal atoms
of parent structure are replaced by other skeletal atoms, or in which oxygen atom and/or hydroxyl
groups of characteristic groups are replaced by other atoms or groups. The replacement operation
involves the exchange of one group of atom or a single non hydrogen atom for another. This can be
expressed in several ways, as shown in the following subsections.

1.2.2.1

By replacement (‘a’) prefixes that represent the element being introduced. This type of
replacement is called ‘skeletal replacement’. The most important type in the nomenclature of
organic compounds is replacement of carbon atoms by O, S, Se, Te, N, P, As, Sb, Bi, Si, Ge, Sn, Pb,
B, Al, Ga, In, or TI.

Examples :
SiH,
—_—
Cyclotetradecane Silacyclotetradecane
replacement prefix = sila
0 — I
N G
OQ AN
Phenanthrene 2, 7, 9-triazaphenanthrene
replacement prefix = aza
1.2.2.2

By prefixes or infixes signifying replacement of oxygen atoms or oxygen-containing groups. This
type of replacement is called ‘functional replacement’. The affixes represent the group(s) being
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introduced. Functional replacement nomenclature is a method by which oxygen atoms of
characteristic groups and in functional parent compounds are replaced by halogen, chalcogen
and/or nitrogen atoms. The replacement of oxygen atoms or hydroxy groups by other atoms or
groups can be described by prefixes attached to, or infixes inserted into, names of characteristic
groups, parent hydrides and functional parent compounds having retained or systematic names.
Examples :
(CH,),P(O) - OCH; ——— (CH,),P(NH)(OCH,)
Methy! dimethylphosphinate Methyl P,P-dimethylphosphinimidate
(replacement infix = imid(0))
CHsP(O)OH), —— > C;H;(N)(OH)
Phenylphosphonic acid Phenylphosphononitridic acid
(replacement infix = nitrid(o))
The affixes ‘thio’, ‘seleno’, and ‘telluro’ indicate replacement of an oxygen atom of a
characteristic group by another chalcogen atom.
Examples :
C,H.COOH———— C.H.C{O, Se}H
Benzoic acid benzenecarboselenoic acid
Selenobenzoic acid

(replacement prefix = selen(o)
Selenium replacing either =O or -O-)

) — |
> Z
2H-pyran 2H-thiopyran
Replacement prefix = thio;
S replacing O

1.2.3 The Additive Operation

The additive operation involves the formal assembly of a structure from its component parts
without loss of any atoms or groups. This operation can be expressed in several ways, as shown in
the following subsections.

1.2.3.1 By use of an additive prefix

Example :

(o —— 0

Naphthalene 1, 2, 3, 4-tetrahydronaphthalene
hydro = addition of one H atom
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1.2.3.2 By use of an additive suffix

Example :
X X
| J——
= + 2
N N
Pyridine Ill
Pyridinium

-ium = addition of one H*

1.2.3.3 By the use of separate word
1.2.3.3.1 With the name of a neutral parent structure

Examples :

CH,-C=N——— 5 CH,-C=NO

Acetonitrile Acetonitrile oxide
H,C Q
2 \
_—
Styrene Styrene oxide
ethenyl benzene 2-phenyloxirane

1.2.3.3.2 With one or more substituent prefix name(s)

Here the separate word is a class or subclass name representing the characteristic group or the
kind of characteristic group to which the substituents are linked.

Example :
CH,- + -OH —— CH,OH
Methyl Alcohol Methyl alcohol
Methanol

1.2.3.3.3 By adding substituent groups, in an operation called ‘concatenation’.
Example :
CH, — CH, - CH, - CH,~CH,—~ + ~ O~ ——— CH, ~ CH,~ CH, ~ CH, - CH, - O -

Pentyl Oxy pentyloxy
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1.2.3.3.4 By adding molecular entities together

Chemical species AB in which two molecular entities A and B are combined directly with no
loss of atoms from either A or B can be named by citing the names of A and B linked with an ‘em’
dash.

Example :
co  + BH, — > CO-BH,

Carbon monoxide Borane Carbon monoxide-borane

1.2.4 The Subtractive Operation

The subtractive operation involves the removal of an atom or group embedded in a name. This
operation can occur with no other change, with the introduction of unsaturation, or with the
formation of substituent groups, radicals, or ions. Several prefixes are used to indicate subtractive
operations of many kinds of natural products. Subtraction can be expressed in several ways as
shown in the following subsections.

1.2.4.1 By suffix

Examples :

CH, + H ——— 5 CH, — or CHs
Methane  Monohydrogen methyl
(a radical or substituent group;
the suffix 'yl' indicates loss of one
hydrogen atom)
1.2.4.2 By prefix

Examples :

O O

- \

Oxepane 2, 3, 4, 5-tetrahydrooxepine the prefix
tetrahydro indicates loss of 2 hydrogen atoms

\\\\\\O H \\\\\\O H

""//// OH ""//// OH

OH
Alpha-D-glucopyranose 6-deoxy-alpha-D-glucopyranose




Nomenclature Of Organic & Medicinal
Compounds

Author : Dr. S. B. Bari, S. D.

Publisher : Nirali Prakashan ISBN : 9789351641247 Firke

Type the URL : http://www.kopykitab.com/product/20867

W Get this eBook


https://www.kopykitab.com/Nomenclature-Of-Organic-And-Medicinal-Compounds-by-Dr-S-B-Bari-S-D-Firke

	Nomenclature Of Organic & Medicinal Compounds

