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g PREFACER

We are happy to place in the hands of reade.rs, 'A Text
book of Organic Chemistry' For B.Sc. L. year. This book hag
been written to feed the needs of B.Se. I. Year students of Swami
Ramanand Teerth Marathwada University, Na.nded. .

| This book is written in keeping this view in mind. the eﬁ“(?rt is
made to present the topics in simple and Iucid language and explained
the same with suitable examples, structures and ﬁgl-lres.

The topic IUPAC Nomenclature of Organlc Compoun«?s
will help the students for giving the systamatic names t<? Organic
Compunds on the basis of structurfe. We hope that, simple al?d
lucid explanation of the curriculum will }.1elp to un.derstand and will
not make the students perfect in Organic Chemistry paper:

We are greatful to Principal Waman'rao Suryawansi, B.S.
College, Basmath. and Principal Dr. Va.ldya, N.8.B. College,
Nanded. for their encouragement and keen m.terest throughtout the
work of this publication and morleover my freinds, Collegues of our

f family.
coﬂeg;/aen:ﬁrgzrr;ﬁrsﬂ?mis tZ our Publisher Mr. Narendra
Gatagat, Nikita Publication for bringing out this book in present
form I need suggestion for improYement of book but favourably
welcome criticism which may modify bool.c. ,
The authors wish to thanks all those in a valuable
help in the making of this book is of great value.
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m i 2.2] Alkenes, dienes and alkynes 46
' A|] Alkenes:- 46
Name of the Topics age no. ' ’ :
B 4 pag ' i) Methods of preparations of alkenes:- 46
. UNIT-I ; . a) I-butene from n-butyl chloride and sec. butyl chloride
1] Nomenclature of organic compounds : 02[ i b) 2-butene from n-butyl alcohol and sec. butyl alcohol
Z) z:\)l'kanes b) Cycloalkanes c) All}i(ﬁn}fsrd ?Z: 1:1 ii) Chemical properties of alkenes (with mechanism) 47
U; Ai:gﬁils E)) /E::gpses g gar)[;on?[l cf)in . Ig % : a) Electrophilic and free radical addition of HBr to ethene ;
g p 5 and propene. F
J) Carboxylic acids k) Esters 1) Amines 20'32 b) Ereczmpll)qinc addition of Br, to ethene. |
m) Benzene derivatives. n) Hetero cyclic compounds 23-25 ¢) Halohydrins formation [reaction of propene with CL/H.0
1.2] Organometallic compounds: 27 d) Oxymgrcuration demercuration rF:acti on. 3
A) Organomagnesium compoinds 97 (3.,3~d1methyl 5 1 bute.ne to 3, 2:.—d|methyl-2-butanol).
a) Preparation of ethyl magnesium bromide. 27 ¢) Cis-hydroxylation using alkaline KhHO,
b) Reactions of methyl magnesium bromide to give 28 B] Dienes: 51
i) Ethanol ii} 2-propanol iii) 2-methyl-2-propanol . : ; ;
1v) Acetaldehyde v) Acetone vi) Acetic acid I S sl 4 :
vii) Ethyl acetate viii) Methyl amine ix) Acetonitrile. b) Resonan.ce structure and molecular orbital picture of 51
B) Organolithium compounds 31 13 butadieng.
a) Preparation of methyl lithium from methyl iodide. ¢) Methods of preparation of 1,3 butadiene from 52
1.3) Reactions ofme_t.hyl lithium to givi 31 i) 1,4-dibromobutane ii) 1,4- butane diol.
;) 1\24ethane ii) Ethanol iii) 1- propanol d) Chemical reactions: 53
V) 2-propanol . i) 1,2 and 1, 4 addition of Br, to 1, 3 butadiene
‘ UNIT-1II i) 1, 2and 1,4 additi.on of HBrto 1, 3 butadiene .
2.1} Mechani £ iii) Diels Alder reaction [addition of ethene to 1, 3 butadiene
a)‘ he tect an:is:l of organic compounds 34 and ethene to maleic anhydride. ]
ubstrate and Reagents 34 | -
b) Types of reagents: - Electrophiles and Nucleophiles. 34 C] Alkynes: ] " 34
¢) Types of breaking of bonds: - 35 a) Methods of preparation of acetylene i) Iodoform
Homolytic and Heterolytic fission ii) methane. _
t_i) Electron mobility:- 35 b) Chemical reactions: 55
Q.lnductive ef_‘fect 1i) Resonance i) Electrophilic addition of Br, with mechanism.
!l;)lHyperconJugaﬁon with two examples to each. ii) Electrophilic and free radical addition of HBr with
€) Intermediates and its types:- 38 mechanism.
!i.)vs(a:l;?—%caﬂ:ns iig Sﬁzbanion iii) Freeradicals iii)Nucleophilic substitution reaction of CH .COOH and
ene v) Nitrenes vi) Arynes i i :
B S e e bt HCN with mechanism,
i) Substitution reaction ii) Addition reaction
iii) Elimination reaction 1v) Rearrangement reaction
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Name of the Topics

UNIT —I11

3.1] Aromatic compounds:

a) Introduction,

b) Industrial sources of aromatic compounds, Kekule,
Resonance, and Molecular orbital picture of benzene,
Representation of benzene ring. 65

c) Modern theory of Aromaticity, delocalization of pi-
electrons, coplanarity, Huckel rule, and its applications to
benzene, naphthalene, Anthracene, pyrrole, furan, and

pyridine. Cyclopenta-4-dienylium, Cyclopentadieny! r i
anion 66 -
d) Annulene 47 UNIT ks [ I ]
e) Chemical reactions of benzene ‘ |
i) Electrophilic substitution reaction, General Me;l@t;lslnl. ' A .
Nitration of Benzene, Bromination of benzene, Friede ;
Craft alkylation reaction, Friedel Acylation reaction, 1.1 Nomenclature of Organic Compound
Sulphonation reaction, . 73
f) Activation and Deactivation effect.(a) observed in 1.2 Ol‘ganometa"ic Compounds
hitration of phenol (b) and nitration of nitrobenzene- /
i T5 o |
3.2] Phenols ' i
a) Introduction and classification of phenol. 76
b) Classification of phenol.
¢) Methods of preparation of phenols
i) From cumene [Isopropyl benzene]
ii) From benzene 77
d) Acidic character, comparative acidic strength of
alcohols and phenols. 78
¢) Reactions of phenols 78
i) Reimer- Tiemann reaction with mechanism. 79
i) Fries Rearrangem-ent reaction with mechanism. 30
iii)Acetylation reaction. : : o1
iv) Carboxylatlon:-[Kolb.e’s Schmitt reaction] g1
v) ederer Manase reaction. g2
vi) Claisen rearrangement. g2

en- Hoesch reaction.

vil) Haub
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1.1 Nomenclature of Organic
Compound

___/

I] Types of organic compounds
There are millions of organic com
organic compounds some classific
are classifieds into two types.
1) Aliphatic compounds or open chain compounds
’;Eese Chompoungs contains chain of carbon atom which is open at the
€y have straight chain or brancheq chain of carbon atoms
CHJ'CHJ_CHz_CHs CH;‘CHI'CH,-CHE—CH‘ ‘ ‘
N-pentane i

: ; . er @
pounds. in dealing with such a large ””mbun
ation is essential. There fore organic comp?

all ends-

n- butane
(Straight chain)
CH.-CH-CH
3 | 3 Cl-l3—Cl-Il-C1-[hC|.[J
gH
iso- but
iso- butane iSO-p:g o

Ethane CI—? _Cgmalns C=Corc=c multiple bonds. For ex:
Ethylene CH —ch) It is saturated
Acetylene CH; CHl Itis unsaturated

. I[ iS unsa
2) Closed chain or eyclic cOmpounds: turated

The organic compounds wit, i
| clos i e
or ring compounds. s C}_lam ofatoms.are called closed comP
_These compounds are further classified jnt,
.I‘) Homocyclic or carbocyclic Compounds .
1) Heterocyclic compounds
f) HUmOcycIic or carbocyelic com
IST“};ladc Up of only carbon atoms.
| e;?comp()unds are further classified it
1) 1Icyclie cgmpounds and
i) Aromatje compounds
i) Alieyelic co
2 : g
Qe ds: . - ieye!™
com compounds which consist of only carp oy, atoms are called a11°
“Pounds ¢ carbocyclic compounds,

; tur
pounds: Homocyclic compounds the ring struc

For ex:

Nomenclature of organic Compound 3 PLPN

A e

Cyclopropane  Cyclobutane Cyclopentane  Cyclohexane
ii) Aromatic compounds. G
a) These compounds containing at least one benzene ring. And the
compounds that have structures and chemical properties resembling benzene are
called aromatic compounds. For ex:

O ek

Benzene Aniline Phenol

b) Heterocyclic compounds.

Cyclic compounds that contain at least one atom other than carbon as
hetero atom within the ring are called heterocyclic compounds.
Hetero atoms are generally N, O, S and P. for ex:

O S ﬁ
Furan Thiophene pyrrole
IT) Characteristics of organic compounds: All organic compounds have the
following characteristics properties
1) Many organic compounds are inflammable.
2) They are mostly covalent compounds.
3) They are generally soluble in non-polar solvent like carbon tetra chloride,
benzene etc.
4) They have generally low boiling point and melting point.
5) They exhibit isomerism
III] Homologous series:
A group or class of organic compounds related to each other b
molecular formula contributes homologous series.
Characteristics of homologous series:
Homologous series have the following Characteristics
1) All members of a series contain same elements and the same functional
groups.
2) Allmembers of a series can be prepared by similar methods

Y a general
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3) All members o
4) All members of 5 g
5) Each member of
6) the physical pro
regular way

faseries can be prepared b
eries usually under g0
series is differing bya
perties of the members

_——"-/

Yy a general formula

es similar reactions.

—CH,- group, o5 vary in'2
of a homologous series v

. i Ofthe
Down the series, for example, boiling point, melting point, and density
alkane series vary ina

regul

groups. Other example

CH:'CH'{COOH

o ) m.
ar way with Increasing number of carbon ato

tiona
- Double or triple-bonds are the func
Sare -Cla -Bl', ~0H -

’ NHz, -COOH groups

-COOH is functional group.
R-COOH -COOH s functiona) group. here
R-t.o represent hydrocarbor Portion to which functiona] group is attached. Wd'n"
Rl IS any alkyl group. Some common functigna) groups and the correspondi’'
class
Class Functional group Example Name
Alkene >C=C< CH2=CH2 ethylene
Alkynes -C=C- CH=CH acetylene
Alcohol .-OH CH,-CH, .0l ethyl alcohol
' | ,
- Ether -C-0-C- CH;'O-CHB dimethyl ether
Aldehyde '(I;"H CH,-c-H acetaldehyde
|
0o o
Ketones -C- CH,-C-cH acetone
ll
o

Carboxylic acids -C-OH

I
o

| S PLPR
Nomenclature of organic Compound

.

-C- H,  ethyl acetate
-C-OR CH;-C-O C H,
Esters " " ‘
0] 0]
Amines N-H CH,-NH, methyl amine
min -
|
- acetamide
-C-NH acetam
i -C-NH CH, "
Amide " ) "
0] 0]
ide
i CH.-C-Cl acetyl chlori
Acid chloride -ﬁl—Cl 3 |
o ) :
’ CH.-CI Methyl Chloride
Ha]ide "'X 3

X=FCLBr1) N o
teristic reac .
ional group undergoes charac . . o be
,Eac};f:::ltel(::an fontain more than one functional group. It is then said to
m
Polyfunctional, ature
inci of Nomenclature: - . . il
V] P"ll “i;:;;swhen a new organic compound was dlscovel:'eq, tlzlebilggxtlis;t] ;si)on o);
! is of its hi Formic acid was obtaine .

i basis of its history, e.g., : cid v . no
s (L :h: Formica = ants). Acetic acid derive its name from vmega:'e (::alleé
. (Laillw’gar) of which it is the chief constituent. These names ar
acetum = Vv r).

Common or Trivial name.

ture: )
UPAC sySte"tnh(gl'e":::il:lc;omh of organic chemistry,‘the number of con;lpo;md:
d tglltastically It became impossible to give conmon names to such a larg
increase . |
number of ‘I:onllgggn?:;emational Union of pure and applied chemi.#ry evolvtt:::ea
heme for gt;ving s;'stematic names to organic compounds on the basis of structure.
sche
is i IUPAC system. . .
A s ::::3;:: set of rules for naming organic molecules from their stru;:tg:e
This S);tic name of a compound derived from its structur.al formula by app gavi
o sySte'nlles is referred to as its IUPAC names. One organic compouni <:Car:mnes
lUIPA(1:1enI]UP;5sC name. Common names identify compounds only but IUP.
only o . .
represent structures.
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IUPAC Nomenclature of Ali
a) Root words or Root name
a) Root words or Root na
longest continuous chain t
of the root names for nam
other biologically importa
foundation for al] IUPAC

hatic compounds. o
Sl,)b) Multipﬁer and ¢) Locants d) suffix e) pref-I:::,.in the
mes: This defines the number of carbon atOl:; isa list
hat contains the principal functional group. He and few
ing the parent hydrocarbon chain of CtoCy

ides the
. : " i 2 ovides
nt chains. This ljst is very important as it pr
nomenclature,

CH, CH, C,H, CH, CH,,
Methane Ethane Propane Butane Pentane
CsHH C'IHIS CSHIS Cqu CIOHZZ
Hexane Heptane Octane Nonane Decane
b) Multiplier: ifa group occy

occurs.

¢) Locants: Locants are the nu

mbers that def
group and substituents, For e

i 'gnal
ne the position of the principle functi
X: (2-is the loca

nt for the functional group —OH)

OH
|
Cl—ls—CH-CH3
2-propanol
tWo types of suffixes 1) primary suffix ii) secondary suffix.
is written after the Root w,

A 1] t
ord to indicate whether the paren
chain is saturated or unsaturated,

Some primary suffixes are:
Name of carbon chain Primary suffixes
Saturated (C-C) ane
Unsaturated (C=C) ene
(C=0) yne

Secondary suffix: secondary suffix is

used to indicat
oanic compound. Secondary sy
Orb

; e the function
ffix is added 1o the p

al group in the

: rimary suffix: e written after
a suffix. For ex:
the primary functional Secondary IUPAC name Remarks
Class Group suffix
. acid -COOH -olcacid  alkangic acid e of pri. Suffix is replaced.

Carb()xy“c COOR -ate alkyl alkanoate € of pri. Suffix is replaced

er - co -one alkanone :
Este -

€ of pri. Suffix is Teplaced.
es :

Keton ig the part of name which appears before the RO, Prefix
efix !

Name

i organic compound. In IUPAC
: prel!™ = ient(s) present in the org
e) Prem-] substit!
e
sts th
sugge

i & PLPN
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o i i < ups.

system Celtaln Cha[acte] iStiCS UIOUPS are not COIIS]dered as fqncthﬂ‘]l g] 0 p

yll isti i lhe Sub iILI I’]tS. EaCh SUCh 5 OLlp 0]
S Ch Chalﬂctel 1stics glOup are COI]SIdel’ed das St € o I
u (e p are.

Substituent group X E;f;gk

2 chloro

<l . bromo

_?r iodo

) methyl
g}ij "CH,-CH, . n-propyl |
CH (CH,), . is0- propy
-C(CH )3 - t-‘butyl

e nitro

Ll methoxy
—8?-;_; ethoxy

= 255

SR, ey X d
is also used to distinguish between Alicyclic (aliphatic cyc]'lc com;?f)un |?3;
i lsl'a s(open chain) compounds. If the given compound is an alicyc
cyclic . : 3
s ;oznd then a prefix cyclo is used just before the root name. fore
com -

A

Cyclopropane

Cyclobutane Cyclopentane Cyclohexane

[ =) i $24 in which
Cycloalkanes are often represented by SII ple geometrical figures. And in
yc m m f
each corner represent -CH,- group.

S:- :
”Al/;s]ﬁ;:ei are the simplest organic compounds made up of carbon and hydrogen
i are aliphatic saturated hydrocarbon containing carbon-carbon and carbon-
];l\lclica“::n single covalent bond. They having general formula C,H, _,. Some

ydro g :
examptiés of alkanes are represented as:

CH CH CJHS C4Hm C5H|1
Me;hane liithsane Propane Butane Pentane

Alkanes contain strong C-C and C-H bond; there fore this class of hydrocarbons is
relatively inert. Hence they are also called as paraffin’s. [

ffinity] . _
j\lkanﬁs are classifieds into two types depending u
that they contain in the molecule.

' inuousl
i) Normal alkanes (Prefix n) : In an alkane, if the carbon atoms are contin y
1 .

Latin, parum affins = little

pon the type of carbon chain
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 ithas side chain, then it is called branched

attached to form a single chain, the |

Normal alkanes denoted by Prefi
CH,-CH,-CH,-CH,

n it is called straight chain or normal alkanes.
XIng n before the name of alkanes for ex:
CH;‘CH{;CHz-cl-lz.,(:]-]3
ii) Branched chaj . - - n-Pentane
ain alka{les. Inanalkane, if the carbon atoms are not in a continuous chain of

alkanes, For ex:

{

| CH,
CH,-CH- .
< CH, CH,-CH,-CH-CH, CH,-CH '-é-CH
L | 3 2 | 3
Iso-buta;xe o ‘CHj ' o
1S0-pentane . ° neo e:Itane
NOMENCLATURE:- \ o

'il)‘hce;e are two systems of naming aikanes S

Mmon name system: e

or trivial name, Met)lvlamzn E'It'll::nﬁl"St four members of the series are called by their Comm°"
by prefixing the Greek nu,meralse’ E ropane, butane, from fify, on words all“émes are nam®
indicating the number of carbop gran . 1% (6): Hept«(7), Oct-(8), Nan-(9), Dec-(10)¢t°

" atom
ane. The common name of first tensall;atﬁ:sn?o'ecu'e. o the terminal
is:

CH, CH |
Methane E:l ¥ C3H8 S

than.e Propane Btutalge %H,,
CSH" | ) €ntane

g . G, CH,, C.H
Hexane H 107722
” Cptane Octane Nonane  p,
1Mhean];;i of Prefix iso and neg | o
€ alkanes, in which the carb, ini

alkanes which posse’s one carl?:ncgam N l_)ranched, ore called b el ch e
known as iso-hydrocarp, o N hese fthevasc on '

ons or P, : > Second carh ; hain
called neo- hydrocarbon Prefiy ;eet:" is0. And if on of the basic normal ¢

Forex:
p CH
CHJ-fH-CHJ CHJ'CH{CH-C:H._‘ ! I ’
CH | CH,-CH,-C-CH,
3 . CH |

- ; 3
Iso-butane iS0-pentane CH,
. neo- pentane

Structural formula of alkanes contains foy, types of

g . S 0

i) Pn.mary carbon atom: A carbon atom attached to angy, carbon atoms. e 85
Primary carbon atom. er only one carbon atom is calle

if) Secondary carbon atom: A carbon atom attacheg to another two carbon atom is called #°
arbon atom i

Nomenclature of organic Compound ? °LPN

N

secondary carbon atom. ‘
iii) Tertiary carbon atom: A carbon atom attached to another three carbon atom is called as

tertiary carbon atom. . X .
iv) Quaternary carbon atom: A carbon atom attached to another three carbon atom is called as

quaternary carbon atom.
Hydrogen atoms attached to the primary, secondary. tertiary carbon atom are called

Primary, secondary, tertiary hydrogen atoms.

HC CH,
| 1
: CH,-CH, -CH-C-CH,

l
CH,

Alkyl groups:
Alkyl groups are formed by the removing hydrogen atom of alkane.

-H
R-H - R-
. Alkyl group
CH,-H — CH,-

Methane methyl group
Alkyl groups are named by removing —ane from the name of the corresponding alkane, and
adding the ending —yl. .
Alkane —ane+yl = alkyl

For ex:
Structure of alkyl group name of alkyl group
CH,- methyl .
CH, ethyl
C,Hy propyl
CH,-CH- CH, isopropyl
|
CH,-CH,- CH,- CH,- n-butyl
CH,-CH- CH,- CH, sec-butyl

l
1] IUPAC Rules for Naming Alkanes:-
The [UPAC system is much the same for a

Rules;- .
Select the longest continuous chain of carbon atom.

1
2; Name the longest chain. This is the parent name. The longest continuous chain has
four carbons thus the compound is named as butane.

CH,-CH,-CH-CH,

I
CH,

1l classes of organic compounds.

“r

*.

.; | : - -
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— |

Tﬂ? numbering is started from that end nearcst of the
possible number to carbon carrying Substituent.

3) Nl{mber the longest chain.
Substituent so as to gives lowest

4 3 .2
CH,-CHZ-CH-CHJ
I
. CH,
4) Name the sub. )
substituent. The position of Substituent indicated to which it is attached

-2

. n ' . ¢
whole name is written as one word. i :n;elz:ttll\];;ulbstlstuem on to the parent name- Th
' e utane

CH,-CH,-CH.cy,
l
CH, -

2-methy|b|3nane

methyl- sybti i
ethy} substltueng " butane- longest chain

3- Ethyl and 2-methy] are
the ;

There fore the name of the o :Ubsntuen.ts, and paren;
7) If, there are two or mge sumlrs(t)il:nd 15 3-Ethy 5.

. . cee uents o X
di, tri, tetra etc. position 'S or side chy refi
position numbers, sepamtegfb;t %}:;:::tnuem is in dic::dar;ytI;es:;r:rztzygz};gZ: .?-hcse
' > 8re placed j -tuentss
with the hyphfan before and afie, the numberl; wtf:nlust before the name ofthe substutyetil
type of substituents. nNecessary. Which indicate the SiM

alkane is pentane.

CH,
413,
CH:'CH~CH-CH

3

. CH;
2, 3.d'm°'thYIbutane

e

pLPN

/

i

/

Nomenclature of organic Compound 1 °LPN

For example :-
CH

3

CH,-CH,-CH-CH-CH -CH, 3-Ethyl-4-methylhexane

I
C2H5

I
CH,-CH,-C-CH-CH,-CH,

'H,CC,H, 4-Ethyl-3, 3-dimethylhexane

H,C CH,
[
CH,-CH,-CH- C-CH,-CH, 3-Ethyl-3, 4-dimethylhexane

I
CH,

o
CH,-CH,-C-CH,

I
CH,

2, 2-dimethylbutane

'I1] CYCLOALKANES:- e
The carbocyclic or Homocyclic compounds having closed chains or rings of carbon atoms

and bearing certain resemblance with aliphatic compounds these properties are called as

Alicyclic compounds.
Simple saturated alicyclic hydrocarbons are known as Cycloalkanes.

Cycloalkanes having general formula CH,
IUPAC rules for naming the Cycloalkanes.

Rules;
1) Cycloalkanes are named by prefixing the word -cyclo to the name of alkanes having same

number of carbon as in the ring.

For ex:-

Cyclopropane  Cyclobutane Cyclopentane  Cyclohexane
Cycloalkanes are often represented by simple geometrical figures. And in which

each corner is equal to CH, group.




Nomenclature of organic Compound 12 PLPD

DI ALKENES: _
. Alkenes are aliphatic unsaturated hydrocarbons having carbon-carbon
one double bond. They have general formula CH, Theyarealso called as olefins.

In the common name system of alkenes ane of alkane can be replaced by ylene-
(Alkane- ane + ylene)

IUPAC rules for naming the alkenes:

Rules:
1) Select the longest continuous carbo i ining a
n d. as
S avent chatn | chain containing the double bon
Zl)kaNal::e the longest chain. The name is obtained by removing the final ane of
g) Nn:ml); entel.lA:ld adding ene at the end. (Alkane -ane + ene = alkene)
er the lo in: ine i
double bond. “gestchmn' Numbering is started from that end closer to the

4) Indicate the position of

_ involved in the double bonddouble bond. By the number of the first carbon atom

.

5) Substituent/ side chain ar

order. For ex: ® numbered, named and placed as prefixes in alphabetic

STRUCTURE ' IUPAC Name Common name
CH,=CH, Ethene ethylene
CH,-CH=CH, Probene propylene
CH3~CH2-¢H=CH2 . 1-butene butylene
CH 3-CH=CH-CH3 . 2-butene butylene

CH,-CH-CH=CH
’ I ? 3'm"’ﬂ")’l'1~butene

CH,
CH,-HC=C-CH
’ | 2-methyl-2-bytene
CH,
CH,
|
CH,-CH-C=CH
’ | 2 2, 3-dimethyl-1-butene
CH

3

CH

3

!
_CH,-C=C-CH_cH
CH,-CH, | LA 3-ethyl-4methyl-3-hexene
C,H,
—/

A

A

Ve
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IV] DIENES:-
Dienes are aliphatic unsaturated hydrocarbons having two double bonds. They
are having general formulaC H,
TUPAC rules for naming dienes:
Rules: o
1) Longest continuous chain of carbon atom containing two double bonds as a
parent chain. ) }
2) Name the longest chain. The name is obtained by removing the final ne of alkane
by diene. And adding diene at the end. (Alkane -ne + diene = alkadiene)

3) Number the longest chain. Numbering is started from that end closer to the
double bond.

4) Indicate the position of double bond. by the number of the first carbon atom
involved in the double bond closer to the end. .

5) Substituent/ side chain are numbered, named and placed as prefixes in alphabetic
order. For ex: )

CH,=CH-CH=CH, 1, 3-butadiene
CH,=C-CH=CH,

|
CH,

2-methyl-1, 3-butadiene

CH,-CH=C-CH,-CH=CH, 4-methyl-1, 4-pentadiene

I
CH

3

CH
|
CH,=C-C=CH,
I
CH,
C2H5

3

2, 3-dimethyl-1, 3-butadiene

I
CH,-CH,-C=C-CH=CH,
I
CH,

4-ethyl-3methyl-1, 3-hexadiene

V]ALKYNES:
Alkynes are aliphatic unsaturated hydrocarbons having carbon-carbon triple bond.
They have general formulaC H, =, .The simplestalkyne is acetylene. CH=CH anq

in the common name system higher members are considered to be the derivative of
acetylene. ~

For ex: CH-C =CH Methy! acgtylene, CH,-CH,-C=CH Ethyl acetylene,

P \
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TUPAC rules for naming the alkynes:

_Rules: | :

*1)“ Select the longest continuous carbon chain containing the triple bond. As 2

parent chain.
2) Name the longest chain. The name j i i f
hain. is obtained by removing the final ane 0
;I)k;x:;l:g y::lel. /;md adding yne at the end, (Alkane -ane + yne : alkyne)
er 3 3 . 1

DN € longest chain. Numbering is started from that end closer to the triplé
4) Indicate the position in] 1 :
involved in the tr?plzlblg:d(.)f ‘riple bond. By the number of the first carbon atom

5) Substituent/ side chain are

order. For ex: numberecI, named and placed as prefixes in alphabetic

Structure TUPAC Name Common name
CH=CH | Ethyne Acetylene |
CH,-C=CH Propyne Methyl acetylene
CH,-CH,-C=CH 1butyne Ethy] acetylene
) é:li]cC;gsC?CH 4.2-buqme Dimethyl acetylen®
o 3 “methyl-2-Pentyne ’
CH,
N

CHJE;C};-:-C =CH 3-methy)- -butyne

I
CH,-CH-C=C-CH-cH
| s 2-ethyI-Smethyl—3-hexyne

CH,
Vl]ALKYL-HA'LlDES:
of alka:elg:;j If;lf::I:;Z:lh:; z::g;g: :{l‘::fi‘f? ofalkanes, in which hydrogen atom
I -H )I(
H'f'“ M H-CI-H + HX
H H
o ——

Nomenclature of organic Compound
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IUPAC Name system
Rules:

give the name of corresponding a
. 2) Name the longest chain. By prefixi

L the halogen atom.

In the common name system of alkyl halides, the word halide is attached after the
name of alkyl group. And common names of alkyl halides are given in brackets.

1) Select the longest continuous carbon chain to which halogen is attached and

lkanes.
ng name chloro, bromo, iodo, or fluoro.

3) Number the longest chain. So as to give the smallest possible number carrying

. 4) Substituent/ side chain are numbered, named and placed as prefixes in aIphabetic

order.

5) If there are two or more identical ha
tri, tetra, etc.

CH,-CH,-CH,-Br
(n- propyl bromide)
1-Bromo-propane

| CH,-CH,-CH-CH,
: I
e Br
Cl
|
B CH,-CH,-C-CH,

I
cl

2, 2-dichlorobutane

Br
I
CH,-CH,-CH-CH-CH,-CH,

I
CZHi

3- Bromo-4-Ethyl hexane

logen atoms as a substituent. Then prefix di,

Forex:
CH,-Br CH,-CH,-Br CH,-CH-CH,
" (Methyl bromide)  (ethyl bromide) |
bromo-methane bromo-ethane Br

(iso-propyl bromide)
2-bromo-propane

CH,-CH,-CH,-CH,-Br
(n- butyl bromide )
1-Bromo-butane

{sec-butyl bromide)

2- brombbutane -
CH,
|
CH,-CH,-C-CH,

I
cl

2-chloro-2-methylbutane

CH

3

I
CH,-CH,-CH- CH-CH -CH,

|
Cl

3-Chloro-4-Methyl Hexane

—
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- IUPAC rules for na

HC 1

I
CHJ-CHI-CH-(IZ-CHZ-CH,
CH,
VH]ALCOHOL—

Alcohols are the hydroxyl derivative of alkanes, in which hydrogen atom of
alkane can be replaced b

e
. Y =OH group. Alcohols are also considered to be th
derivative of Wwater, :

In the common name system of alcohol

alkyl group. For ex: methy] alcohpl CH

3-ethyl-3-iodo-4-methylhexane

of”
, the word alcohol suffixed to the name

OH, CH-CH,-OH ethyl alcohol.

ming the alcoho)
Rules:

-(OH),as a parent chain, .
2) Name the longest chai R i i emovi ane
byol And ! g ol atht:Lne::Te( name is obtained by removing the final e of alk
3) Number the longest chajp_
hydroxyl group (OH).
4) Indicate the position of b
5) Substituent/ sie chain

order. For ex:

ydroxyl group On). tic
are numbered, nameq and placed as prefixes in alphab®

cHx-CHz-OH (Ethy] alcohol) Ethano}
OH
CHJ-CHZ-CHZ-OH !
CH,-CH-cy
- lal
( '; ?;:’:;’a:o‘lmhd) (isso~propyi alcohol)
2-propano|
CH, Cc
l . |H’
cH;Cl-CH3 CH,-CHZ-C-CHJ
OH |
(t- butyl alcohol) o

(t-penty) alcohol)

2-methyl-2-propanol 2-methyl-2~butanol

\_/
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OH
|
CH,-CH,-C-CH,-CH,

I
CZHS

3-Ethyl-3- pentanol

CH,
| .
CH,-CH,-CH-CH-CH,-CH,

(I)H 4 - ethyl-3-hexanol

CH,
l
CH,-CH,-CH-CH-CH,-CH,

é)l-l 4-methyl-3-hexanol

Y g;lzlrfﬁ:;e organic compounds in which divalent oxygen atom is attapclhed

to two same or different alkyl or aryl groups. Ethers having general formulaC H, ,
) - -O-Ar

Sney are represented as R-o-]'{d Or d/ttr)-gelzler?:atiﬁ of water by replacement of

Structurally ethers may be considere idered to be the

hydrf);;n a);om of watzr by alkyl or aryl groups. Also t: iyr:rel;(::iﬂ:; ::ikyl or aryl

derivative of alcohol in which hydrogen atom of alcohol rep

groups. ‘ 1ps attached to the

In the common name system of ethers two alkyl or two ar).'l glrg:g:ral ftwo alkyl or

OXygen atoms are different then they are placed in alphabetlc; o cz;n be used. And

two aryl groups attached to the oxygen atoms are same then di, s,

the word Ether is attached after the name of alkyl or aryl groups.

IUPAC rules for naming the ethers: ‘
Rules: _ o
1) Ethers are considered to be derivatives of alkoxy-alkanes.(smaller alkyl group
OXygen atom is called alkoxy Substituent. Kane

2) Larger alkyl group is considered as parent alkane.

3) Prefix the name of alkoxy group to the name of parent alk::me.ﬁxes nalphabetc
4) Substituent/ side chain are numbered, named and placed as prefixes

order. Forex:

Structure IUPAC name Common name

CH,-O-CH, methoxy methane dimethyl ether
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CH,-0-CH,-CH, methoxy ethane A Ethyl- methy! ether
CH-O-CH, methoxy ethane Ethyl- methyl ether
CH,-0-

;O-CH, methoxy propane methyl- n-propyl ether
CH,-0-CH, ethoxy ethane diethy! ether
'CH,-O0-CH-CH 2-
3 | 3 7 methoxy propane methyl- iso-propy! ether
CH,
CH,-CH-CH CH, 2
- eth
| 2 | oxy bUta{le Ethyl- sec-butyl ether
OCH,
IX] CA(l:!BONYL COMPOUNDS:.
arbonyl group (>C=0)
h isthe ¢ ;
Ketones g atos ommon functional group for aldehydes and

@ by an
Aldehydes having functional grou);) ilg_:gr al’yll_lgl'oup.
‘ or H.C=0

For ex: CH,-CHO

TUPAC rules for namip CH,-CHO propionaldehyde.

Rules :

1) Select the longest cony;
Ntinuoyg .
(-CHO),as a parent chg; carbon chgaj ..
’ ain, N cont
2) Name the longest °hai':?'l'he hame aining the aldehyde grouP
€i1so

by al. And adding a] at ¢,
3) Number the longest chai:’eﬁ:;]fAlkan

number one is not used to jng;
it is placed at the end of the chain
4) Other substituent / side chajy, ar !

gthe Aldehyde,

.

:ta.i"ed by removing the final € of alka®®

ber one i €+ al = alkanal) d

CAte the . . 8iven the aldehyde group (-CHO), 2"
Sition of aldehyde group (-CHO), sinc®

. €
alphabetic order. For ex: MUMbered, nameq ang placed as prefixes 1"
CH,-CHO CH -cy
“CH,-CHg
(Acetaldehyde) (P’°Pl°na§dehy de) CH,-CH,-CH,-CHO
ethanal Propana| (butyralaidehyde)

Butanal

— B

ENY
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1 0
CH,-CH-CHO CH,-CH,-C-CHO

I
(iso-butyraldehyde) CH,
2-methyl-2-propanal 2, 2- dimethylbutanal

CH,-CH,-CH-CH,-CHO 3-Ethyl pentanal

|
CZHS

(|:2H5

CH,-CH,-CH-CH,-CH,-CHO 4 -ethyl-hexanal

CH

3

I

CH,-CH-CH,-CHO 2-methyl-butanal
KETONES:- In which both valencies of carbonyl carbon can be satisfied by two
alkyl or two aryl group or one alkyl and one aryl group.
ketones having functional group R-C=0 ’

I

11!
Ketones are commonly named on the basis of alkyl groups attached to the carbonyl
carbon atom. In the common name system of ketones, the word ketone is attached
after the name of alkyl groups and alkyl groups are placed in alphabetical order.
Acetone is the trivial name which is the first member of series.

TUPAC rules for naming the ketenes:

Rules:

1) Select the longest continuous carbon chain containing the keto group
(>C=0), as a parent chain.
2) Name the longest chain. The name is obtained by removing the final e of alkane
by —one. And adding -one at the end. (Alkane -e + one = alkanone)

3) Number the longest chain. Lowest number is given to the carbonyl carbon.

4) Other substituent / side chain are numbered, named and placed as prefixes in
alphabetic order. For ex:

CH,-CO-CH; CH,-CH,-CO-CH,
(acetone) / ¢ dimethyl ketone) ( ethyl methyl ketone )
Propanone 2-butanone

| Y .o . .




N
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%I:ILS&%II;) CH,-CO-C H,
3- pentanone (methy! propy] ketone)
oh 2- pentanone
| : CH,
CH;-CH-GHfCO-cH] c A
H,-CO-CH-CH,

4-'methyl-2-pentano
n
e 3-methyl-2-butanone

CH,-CH,-CH-CO-CH -

-CH,-CH

) I Gl CH;'CH'CO-CHl-CH]

4'methyl‘(3:§1\363(ahone ) (I:H3
' 2-methyl-3- pentano

X] CARBOXYLICACIDS.. * ne.

Organic com .
i Pounds whj .
functional £roup are called th, S which Contain the carboxyl groub (-COOH) 35 a

5 - € carboxylic ac:
[WhereR=H or R=alky Oxylic acids, They are represented as R-COOH-

lgro
Common name system: conunoirnzﬂ
es

For ex: i) formic acs are o )
ii))a::t?éz :lc:ld gcoc)H e gn:g:la by gs original source.
. H.-C ) ined from formi t
iii) propionic aciq CH CCI{O% obtained from a(::I;III:: ((\I?:e?gnar))
"~H,"COOH obtajneq Previously therefore it iS

iv) butyric acig called proipionic acid.

o CH,-CH .c
In 001:121221:12;\:(:(1 c 3:' CZH )Hzég%?iH Obtained from butter.
Ystem Gree Jeg 3 obtain
’ ers ed from velar.etc.

substituents and ¢
ar . : . "
bon atom adjacent ¢, ,hy, are used to indicate the position °

0 the carb
TUPAC rules for namj arooxyl group is represented a5 i
Rules; Ing the Carboxylic acid: P

1) Select the longest cony
ntmuo"
(-COOH), a5 a parent chaj, S Carbon chain ¢op
2) Name the longest chain, Th.
-oic acid. And adding en
acid)
3) Number the longest chaip, N
. . umb .
mber one i Umbering one is o
a'n ‘ nIIt is placed ast It]::: us‘:'id to indicate en::)s Elven the carboxyl group (-COOH)’
since fitu end of the chain, Sition of carboxyl group (-cOOH)’
4) Other substituent / side chajp gy
alphabetic order. Forex: - Mumbereq,
Structure -
HCOOH
CHJ-COOH

taining the carboxyl group

. - hame s ohyas
-0ic acid at the o - "4 BY removing the final  of alkane ®Y

€n
d. (Alkane - + -oic acid = alka"ol

Common name
formic acid

Nomenclature of organic Compound 21 : PLPN

proipionic acid

Propanoic acid
n-butyric acid

CH,-CH,—COOH
Butanoic acid

CH,-CH,-CH,-COOH

CH

3

I
CH,-CH-COOH 2-methyl-propanoic acid iso- butyric acid
n-valeric acid

CH,-(CH,),-COOH pentanoic acid.

CH,- (CH,),-COOH hexannoic acid. n-caproic acid
N
CH,-CH,-C-COOH
I
CH, _
CH,-CH,-CH-CH,-COOH
I
CZHS

2, 2- dimethyl- butanoic acid

3-Ethyl- pentanoic acid.

CH,

I
CH,-CH,-CH-CH,-CH,-COOH  4- methyl-hexannoic acid

CH

3

| .
CH,-CH-CHZ-COQC‘)H 3-methyl-butanoic acid

XI] ESTERS: )
Esters are the alkyl derivatives of carboxylic acids and are obtained by
replacing (hydroxyl group) -OH by -OR alkoxy group.
They are represented by R-?II-O-RL_
(0]
IUPAC rules for naming esters;

Rules:- .
1) Prefix the name of alkyl group which is attached to the oxygen atom of the —

COOH group.
2) The name of the parent acid is obtained by removing -ic acid of acids by -ate.

For ex:

H-C-OCH, Methyl methanoate.

I
0

Ef ;
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CH,-C-OCH -
3 L 1 : Methyl ethanoate.
o ]

CH,-C-OCH -CH ‘
3
" PR Ethyl ethanoate,

0]

CH,-CH,-C-OCH
T s Methy! propanoate,
0]

CH,-CH,-CH,- C-
+CH, »C QCH] M
Il ethyl butanoate,
0 . N
X1} AMINES:
Amines are nitrogen ¢

alkyl derivati 1! Containin ; '
1ves OfammOma g Orgamc Comp()unds; they are deﬁned as

three h and are ghta;
For ex?dm%?]] :;ms of ammonig :?kt;:ned by replacing by one, two, or all
CHNH, eyl iy 1 B
CH)YN  Cmethyl amie
In the common l:ame Sytsr:xthgl amine.
amine to the name of al Of amines, amines -
é:ld-::] names of alky]k;-loir:; :rzr 8roups. The e?lrt?r:?gsi l?y ac!ding the s:;fz .
"NH, aranged in a)pj beti is written as on
- (CH)NH Methylam;pe Phabetic order. for ex:
(CHs):N ‘ dimeth)’lamine
CH,-NH-C H, rimethylamine
CH,-N(CH,), eitgt)]']l,methylan;ine
. Y, me; .
ll:fnll,gc ry!es for naming amines; lamine

1) Select the longest cont:
ont
as a parent chajp, 1huous carbop chain ¢
2) N; me t!ie Io:ﬁe“ chain, The Name j
3)N d abmm:l; d adding amjp,e at thel o tained
) Number the longest chajy 1, =~ “'d- (Alka
amino group (-NH,). mbe"“g is sta

4) Indicate the position of amip, A
STOUPENH,)

Ntaining the amino group (-NH,)
Y rémoving the final e of alka"?
ne -e+amine = alkanamin’
rted from that end closer t© ¢

aj
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5) Substituent/ side chain are numbered, named and placed as prefixes in alphabetic
order. Forex:

NH,
I

CH-NH, CH,-CH,-NH, CH,-CH-CH,
Methanamine Ethanamine 2- propanamine

CH, (IJH3

I
CH,-C-CH, H,N-CH,-CH-CH,

I

NH,

2-methyl-2-propanamine 2-methyl-1-propanamine
(CH,),NH (CH),N
Di-methanamine Tri-methanamine

NH

2

|
CH,-CH,-C-CH,

I
CZHS

3-methyl-3- pentanamine '

(CH,),-N-CH,-CH,-CH, N, N-dimethylpropanamine

XI1II] BENZENE DERIVATIVES:-
The term aromatic compounds were first used by Kekule tQ classify

benzene and its derivatives, many of which possess fragrant odour or aroma. |
The term aromatic came to be associated with chemical stability rather than any
aroma. The stable character of aromatic compounds was attributed to the presence
of a ring structure specific of benzene. So that, the term aromatic compound stands
for the whole series of compounds which contain one or more benzene rings in
their molecule. With the introduction of the new name of Arenes for all aromatic
hydrocarbons (Benzene, Naphthalene, Anthracene, etc.)

Nomenclature Of Benzenederivatives :- .

A) Naming of Mono-substituted Benzene:- -
Benzene is represented by a regular hexagon with a circle inscribed in it. The

mono- substituted derivatives of benzene are those in which hydrogen atom of

ring is replaced by another substituent. These are named by prefixing the name of

substituent to the word benzene. For ex: one hydrogen atom ring is replaced by

bromine (Br). And the name becomes bromobenzene. )
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‘ -
; A
r F Cf ! Hs c?
Bromob
obenzene  Fluorobenzene Chlorobenzene methyl benzene
Other mono-substituted benzene has common Names
Ox® OH - OE"" |
. NH,

| Nitrob
| itrobenzene Pheno] ic acj
! B) Naming of dj- substituted benzene: Benzoie e Anline
; Br ) Br ‘
o L [5
f ) . ' , Br

- Oo-dibromobenzepe i . .
| M- dibromopse, ibrom
} N nzene P-dibromobenzene

_CH, i
| cl
i
o-bromoto}

—— () lfene. 0-chloroto}

5 Ituents are different, they are e
Usually put i alphabetical order
c ’
Br Mg "
AN
l-bromo-z-chlorobenzen y
e l-ethy) l
~<-methylbenzene

C) Naming of poly substituted benzepe,.
When three or more subs'tltuents are placed op th

! must be used to designate theijr position, € the benzene ring, numbers

One of the substituent is put at the top of the i .

of the remaining position is done clock wise or ar%t ::? nllml:ferec.i 1.the numbering
gets to other substituents. ock wise, i.e lowest number

e _

) ' o
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cl _ a
7 ' cl
cl
: “ a c a
1,2, 3-trichlorobenzene 1,2, 4- trichlorobenzene 1, 3, 5-trichlorobenzene

If one of the group present gives rise to a compopnd with special name, then only
the remaining positions of substituents are mentioned.
' CHs

Br\©/ar i Cl Br
Br Br . Br
2,4, 6-tribromophenol 1,4-dibromo-2-chllorobenzene 2,4-dibromotoluene

Fused polycyclic Arenes:- . th
In which aromatic hydrocarbons having one or more benzene rings fused together

in ortho positions

Naphthalene Anthracene Phenanthrene

XI1V] EROCYCLIC COMPOUNDS:- . ‘
HEr Cl:'clic compounds that contain at least one atom other than carbon as

hetero atom within the ring are called heterocyclic compounds.
Hetero atoms are generally N, O, S and P. for ex:

\ x

Furan Thiophene Pyrrole pyridine

IUPAC rules for naming the heterocyclic compounds:- .

1) Following prefixes are used for hetero atom oxa for oxygen, thia for sulphur, aza

i for phosphorous etc. - ‘
g;rl.r.la:;o\%zgs;e[lﬂ:)ofsgl::ﬁxespare replaced by the respective name ending words,

depending upon the size of ring
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| | Organometallic Compounds
i No. of atoms in rings Name endings ) -
| 3 -irine ) :
‘; -ele Oreanometallic compounds are those compounds which having at least one
-ole W 5
: : b tal bond. : :
; L iy me'l?he nature of such bond depends largely upon the difference in electro-
v -epine l necativities of metal and carbon. Thus it may be purely ionic or purely covalent.
Forex. et | |
Structure Trival name IUPAC name { -C-Metal or -C-M
¢ \ ‘. | |
=y Furan : oxole (a=ole) ' Where M =Mg, Li, Pb, Zn, Na.
g c ium halide
O ; | For ex.:- i) R-MgX AH‘I}'I 'i”aiizem &
Thiophene ; , i) R, Zn Dialkylzipe.
s thiole - 2 .
' R ol nt alumlnium- ly adding the name of the metal to
@ ' p : Organometallic compounds are namegt:f/ }S:"lbr[?af' é g
! E Jiie azole ‘ that of the organic group bonded to m c I;I : CH‘-‘Mg—I
| ‘ | CH,-Mg-I T R
| X | Meti]lyl magnesium iodide Ethyl magnesium iodide
=z Pyridin : |
- N : € azine (8.: ine) 3 CH]-Li %-E;l;);]z:)hyi o
hernocyelie compoun hyl lithium
from heteroatom_ o €Ontaining on]y. ety

' rt |
one heteroatom, numbering St? '

A] Organomagnesium compounds: - [Grignard reagent] R-Mg-X

: ents the prefixes di. tri etc are used- { The alkyl or aryl magnesium halides [ (R) or (Ar) - MgX ] are calleq Grignard
4 Trival name IUPAC name reagent.
N , . Sl 3 oent i d by adding an alkyl or aryl
| W i aration: - A Grignard reagent is prepare yagamg
Q« Pyrinine 15 o l}]?;:cr’r;att(l)og :s[}?;rsgntainmg a sLIsp:nsion of magnesium turnings in the dry ether_. A
R visible reaction takes place at the surface of magnesium, which shows down during
: i f reaction. :
EN; Pyrazine M | the course ?{ Py dd RMeX
3) When the rj Hlazine - s Alkyl magnesium halide
Ng contains more tha
(first preference) ig o: : 1 One type of, ition |
Periodﬁc table ) is given to the element from th et‘;%‘ro g enic pomof the | Ar-X + Mg ether ArMpX
For ex : the pref; © ihest group mumber - - Aryl magnesium halide.
8 relerence is Oxyep (0) (
imi 3 gr.Vi)p V) ether
?';:glfl;;iy :i;:eprefer§nce is t'o N before Si (gr.) I\‘;;“ze;\] and § (gr,V]) before N (gr" A o CHMg1
4) The dFiJrectirggcefls also EIvento the elemen of low bEfore.Sl_ . oup: : Metjhyl iodide Methyl magnesium iodide
1 Of numbering roypg the ring i Estatomic number is same &I 0o ether
A *teh that the numbers are kep CH,-CH, -1 =% CH -CH Mgl
( N\ Eth]yl iodide Ethyl magnesium iodide
] N
A e,
’ . 1,3-Oxazole ?

: 1, 3-Thiazele - ._
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Structure: - ; : K
which they may i::l::‘:foﬂlree altemz}twe formulations have been proposed; in
‘ nomers or dimers along with ether of crystallization.

N

R : \ R .
\ Mg -/OCZHS Mg " M /R
| — - -_— — g
X TNOCH, (Csz)zo/;/ N\x
. ‘ (C2H5)2 OC2H5

| R\ "X '
i ) . Mg / \ M /O(Csz)z

R X 9
X

|
i
L
i : O(CZHs)z
" Structure (1 m - |
e (I) shows the sim
PII plest
| (::rdmatlng with two molecules gtl’l:tt;: of monomeric form which is solvated bY
. The Structure (I1) apq '
. III) r
In Structure (D) h ( €present the di .
| other . ) halogen atom of one mole::ﬁgifom.s solvated in ether.
‘ \;’gere as in Structure (1), the ¢, . Oordinated with mg atom © the
of dialkyl magnesium ’ *OMmpoung is .

. and . cons P .
hahde.coordinate Wwith the ':;agnes.lum halide,th;d;;fd asexisting ina 1:1 comglex
Chemical reactions.. ghesium atop, of dialky|°gen atom of the magnesmm
The C-Mg bond in é . . magnesium

B Tignard re, . )
Is more electronegati agent is ¢cq
! ive than magpegii < et but hj
~lagnesium, Ty, ighly polar. The carbon ato™

“ bond is shifted to w

‘ ords t| - There f .

} charge and magnesjum atol;?}::sr bon atorn, ;. 2: bonding electro pair of C- 'vi
f artj .+ “aroon at, i iti
| p&m'ii Negative charge, om has partial pos

! | R Mg x
‘r Thus the characteristic e
| and nucleophilic addition e

|
{ tiOn 6f G
l Nucleophilic substitutiop |,

. rignard ) _ '
actions, - -Teagent g nucleophilic substitution
eaction . Th R

e Grj .
Sm. Enard reagent undergoes substitutio”

reaction by following genera) mechas'-
ni

ol
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8 &+
RMgX + A-B - R-A + MgX(B)

Nucleophilic addition reactions: Carbony! compounds are attacked by Grignard
reagent to form addition product which upon acid hydrolysis yield alcohols, acids,

esters, amines, etc. A vy
o
CO OMgX CI’H
1‘! —_— é; e C— + MgX(OH)
—C—- + . A 2l _Cc—
s R — MgX | v
R
Carbonyl Grignard reagent  Addition Alcohol
Compound product

Grignard reagent reacts with a variety of substances produce the entire range of
organic compounds. :
Synthetic applications Grignard reagent:-
1) Synthesis of Hydrocarbons [Zerevatins method for active H-atom ] . ’
a) Alkanes: - When Grignard reagent undergoes double decomposition; they
combine with water, alcohol & amines to form alkanes. .

1. H-OH + CHMgl -»CH, + Mg(OH)I

2., R-OH + CHMgl -»CH, + Mg(OR)I

3. R-NH, + CHMgl - CH, +'Mg(NH.-R)l . '

Higher alkanes can be prepq;ed by treating with alkyl halides.
b) Alkenes: - Alkene are obtained by action of unsaturated halides on
, Grignard reagent ‘

CH Mgl + I-CH,-CH=CH, ~> CH,-CH,-CH=CH, + Mgl, »
¢) Alkynes: When lower alkynes treated with Grignard reagent to form higher
alkynes.

CH,-C = CH + CH,Mgl - CH,-C = C-Mgl +CH,
CH,-C = C-Mgl + I-C,H; - CH-C = C-C,H, + Mgl,
2) Synthesis of alcohols:- '

a) Primary alcohol
When methyl magnesium iodide reacts with formaldehyde it gives ethyl alcohol.

CH Mg-1 + CH,0 - CH,-CH,-O-Mgl - CH,-CH,-OH + Mg(OH)I
ethanol
b) Primary alcohol: .
When epoxides are treated with methyl magnesium iodide they undergo ring opening
to form intermediate compound which on acid hydrolysis it gives alcohols.
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- 5
CHMgl+  CH, —oH

CHaF CHz‘_CHrOH + Mgl(OH)

PLPN

2 ™ CHy~CH,~CH,—0 — Mgl —»

CH,Mgl +CH,-CHO -, ‘
3 - CH -CH-0-M 1
: . " g CH,-?H-OH + Mg(OH)I

CH, CH
3

2- propanol

d) Tertiary alcoho}
- When methyl magnesiym ;
gnesium jodide re, ;
: . N acts with acetone it gives t-

butyl alcohol-

. 3
\CH, Mgl + CH_-C= | o
3 ;7C=0 5 CHJ-C'O'MgI ~CH -(I: o .
| Nt H + Mg(OH)1

3 CH

3

CI']J CH

. i.
3) Synthesis of Aldehy(;es-- T
When methy :

2-methy]
acetaldehyde,

1 > a . -2-propanol

" magnesiugg ' iod: S
- lodide reacts W'ith*hydrogen cyanide it gives

CHMel+H-CN CH o g N

: o = CH ‘CH:

4) Synthesis of ketones -. 3 NH - CH,-C=0 +NH,

When methy' ma .
gpeSlum iodide
reacts wi
vH; - vag] '.nethy I cyanide it gives aceton€

CH]MgI +CH;-CN > CH _, =ﬁ_ .. CH,
5) Synthesis of carboxync’acid N
When methyl magnesium joq; 4,

, Teacts wj
lex which on decompggis: o With so]

comp . Position with k¢ soluti . c

acid). o o onto form carboxylic acid.(acet!

I I 0 '

CH,Mgl +C=0 = CF-COMg CH,-g

Mgl o b
8l - CHfCH:NH—-) CHS-CI:'—'O"' NH,

I3
"OH + Mg(om)1

d CO, ( dry ice ) at 273k to for™
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6) Synthesis of Esters:-
\/ . When methyl magnesium iodide react with ethyl chloroformate to form
complex which on heating it decomposition to form ethyl acetate.
o) OC,H; 0O
Il I I
CHMgl + CI-C-OCH,—~» CH-C-O-Mgl - CH,-C-OC,H,+Mgl(Cl)

|
cl

_ \}’)/Synthesis of acetonitrile:-

When methyl magnesium iodide reacts with cyanogens chloride to form
methyl cyanide (acetonitrile)

CH,-CN + Mg()Cl

CHMgl + CN-Cl -
acetonitrile

cyanogen chloride

\}(S‘ynihesis of methyl amine: - When methyl magnesium iodide reacts. with
chloramine to form methyl amine.
CHMgl + HN-CI - CH,-NH, + Mg(I)Cl
Chloramines Methyl amine

B] ORGANOLITHIUM COMPOUNDS:-
Organo lithium compounds are those cox\npounds which contain C-Li bond.
Forex: , ‘

CH,-Li C,H,-Li C,H,-Li

Methy! lithium ethyl lithium propyl lithium
Organo lithium compounds are most important reagents for organic synthesis.
Synthesis of Organo lithium compounds:-

1) From alkyl or aryl halides:- When alkyl halides (CH,-I) reacts with methyl
lithium at low temperature in a hydrocarbon solvent and in an atm. of N, or orgon.
Methy! lithium compound is formed.

R-X +2Li » R-Li + Li-X
CH,-I+ 2Li - CH,-Li + Lil
2) By halogen metal exchange method:-
Organo lithium compounds-are obtained by treating alkyl or aryl halides with
lithium alkyls.
For ex: When ethy] lithium react with methy! iodide to form methy] lithium
CHgLi +CH;-I —» CH,-Li + CH,I
Reactions of organo lithium compounds:
1) Synthesis of methane.:
Organo lithium compounds react with water to form alkane.
When methy! lithium react with water to form methane.
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'CHyLi + H-OH - CH, + Li-OH

methane.
2) Synthesis of alcohols :-

a) Primary alcohol: When methyl lithium reacts with formaldehyde to give
addition compound which on hydrolysis yield ethanol.

CH,-Li +CH,0 . CH,-CH,-OLi - CH,-CH,-OH +Li-OH
Ethanol

ith ethylene oxide to give addition compound,
-propanol.

- b) When methyl lithium react w
which on hydrolysis yield 1
]

| £\
| CH,-Li+ CH,-CH, = CH,-CH,-CH,-OLi -» CH,-CH,-CH,-OH + Li-OH

1-propanol

'L I) Secondary alcohol:
i ‘ ' When methy! lithium react with acetaldehyde to give addition compound’
h " which on hydrolysis yield 2-propano.
l CPg—LifCPI;-CHO = CH,-CH-OL;j - CH,-CH-OH +Li-OH

| ’ |
\;‘ . ' CH3 . CH}

} 5) Tertiary alcohol;- 2~ propanol
! - When methy] lithium react with acet i iti ich on
| ' hydrolysis yield 2-methyl-2-propanol. e togive addition compound, wh!
. | |CH3 | CH,

. l ‘
t CH,-Li+ CH,-IC=O = CH,-C-OLi— CH,-C-OH + Li-OH
‘ |
CH, CHj CH

3

6) Synthesisofacid : 2-methyl-2-propanol”

o - o)
I I ,. |
CHJ'Li + C=0 > CHJ-C-OLl - CH;'C'OH + Li-OH
acetic acid,

00 o% .8,
0’0 0.0 0’0

-

—

e —

e ————————

hY
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2.1 Mechanism of Organic Reaction
2.2 Alkenes, Dienes And Alkynes
o ,
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MECHANISM OF
ORGANIC REACTION

1) Substrate and Reagent:-

e

act to yield tion.
SUBSTRTE + REAGENT —s yield the product of the reac

1 _ PRODUCTS
Al he carbon b.onds in the substrate molecule are broken to form fragments
:3 alct a_.:}:1 vt:;y reactive and constitute transitory intermediates. At once they maY
- react with other species present i i - i .
e p present in the environment to form new band to give th
sy l‘l;e(:: as:?;s 01; an OTganic reactions showing the breaking and making of ne¥
through tran -tn i tt}e Substrate leading the formation of the final product
gl sttory intermediates, are often referred to as its Mechanism

SUBSTRTE - INTERMEDIAT

(Transit
Most of the attacking r %)

X :
The positively chy ag; %S carry either positive or negative charge-

density in the substrate molercguele r&?ﬁimshana(:k gl = of the b o

: 4 lle i ill atta®
on the region of low electrgy density in thzl;ii?t?;lyrghlarge? reagents will &
olecule.

2) Types of reagents; Electrophiles and N i

) Organic 'reactions fall into two maj o il

'1.) Electrophiles or electrophilic rea il

|.1) Nucleophiles or nucleophili e

i) Electrophiles oy electrophj)ic rea +
A reagent Which ¢4 e )

electrophiles or electrophilie :le:g:::) L an electy
They can attack 5 S.

0

They are electrop ‘dEﬁciI;:tlgh electron density centre in the substrate molecule.

molecules with electron defin:... They can be positive] : or neutr?
eﬁc1entcenn~e F cly charged ions -

AICL, BF, . forex:-H* NGO+ Br R C*. RN, SOs

ii) Nucleophiles or Muclegp 2> PF, KLS, R,

A reagent which cap dOnat;I;; ;eagents (Nu) 1o
T € et
or nucleophilic reagents, eetTon pair in reaction is called as nucleoP!
They can attack on loy, electron depg;
nsy

They are electron-rich gepy,. The Y centre in the substrate molecule- s
molecules with free electron pajyg Y are negatively charged ions of N°

Forex:-OH™,Br ,CN ,R~CH-

ES - PRODUCTS

N . . d as
On pair in a reaction is callé

:NHJ’ RNH

e

R

== =%

and carbanions are obtained. In whic

 readily with polar compounds with p
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3) Types of breaking of bonds: Homolytic anc} Heterolytic ﬁssio.n =

Every reaction of organic compounds involves the breaking of at [eagt one
bond and the making of another bond. a covalent (o bond) can undergo fission in
two ways.
i) Homolytic fission.
k HomOIJS(t):I::rH:lSz:?iZ;H breaking of a covalent bond is know.n as homolytic fission. In
this process each bonded atom acquires one of the bonding electrons.

A-B or A:B—> *A+ °*B .
When symmetrical breaking of a covalent bond tak'es place frecla ra{;i;]cals

are obtained. - A and ‘B are called free radicals. They are electncallyfn}e]ut:a 3: : av:;.c
unpaired electron. Free radicals are extremely reactive because of the tendency o

this electron to become paired.
Homolytic reactions are usuall

i i ion: _ . :

" Heterﬂyll)‘f:l’f:‘ls;g’ical breaking of a covalent bond is known as heterolytic fission.

5 i i ctron.

In this process one of the atom acquire both the boxfdmg ele

| A-Bor A:B—> A+:B ;

| trical breaking of a covalent bond takes place c.arbocam_ms

| il h more electronegative atom acquire negative

i iti ly ic fission occurs most
o i I ositive charge. He Cc
e, while other atom cal Ties p terolyt f
: y olar SOlUEl’]t.

ii) Heterolytic fission.

y initiated by heat, light or organic peroxides.

E[;;E(iﬁo?t:’:)?;flggv_' permanent polarization of covalent bond due to the
u .

joi it, leading the fractional
ivity di the atom joined by it, g the
electronegativity difference between ‘ Beihe ctione
itive ar i harges on the respective atoms are called in ! o
S an(il]ne.ga“"e Clent:’bond is formed between two atoms having different
P T ir i d by the more electronegative
i i ir is pulled by o
ivi bonding electron pair IS _ o
e:emmnggan"T“ez’smal] nezative charge, while other atom having small positive of
atom and acquire g
i olar.
the same magnitude and bond become por i A
e r group of atoms which pulls the bonding ele |
tob The ?t?jmst;ife:cffecl [-1]. And the one which repels bonding electron pair
0 be negative Induc ;

is said to be positive inductive effect .[+IO]% o e
This effect is transmitted along a chain
St+ S+ 6+ 8-
Gl CH, -CHEH, b .
e ithdrawing -

e llcet. fieibeon] NO >F> Cl> Br> [> OCHJ > CﬁHS.

4 ; ctron repelfing groups.

I Effect: ele (CH).C> (CH,),CH > G CH., .

S acids: - ]I]dlj!CJt'lVB effect is related to St"?ng’th Speud s

i i Xf ‘md?- {0 Bronsted-Lowry theory, an acid is a compound which gives

ccording
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|
|

fl

1

0l

i
€S
Y long ofatom. Byt two structur

g ity to lose protor-
a proton. The strength of acid can be determined by its caPacny t |
Ex: RCOOH - R-COO" + H' If recombinatio
An acid ionises the ions have tendency to recomblpe-_ strong. B
easy then acid is weak and if recombination is hard then aCl’.ii 1S RCOO)is ma"})’
The recombination of proton (H*) and carboxylate ion ( g =]
depends upon the electron density on oxygen atom
The carboxylate ion stabilized by resonance,
0 0"
H |
R-C-0- » R.Cc=Q
IfR is electron re

nis

~yoell
sy on OXYS
pelling group (tleffect) then electron density <

: A idi ic
; ¥ to combine with H henc? acl ause 10 acet e
F?r ex: - Acetic-acid (CH]COOH ) is weaker acid than formic acid bec Tl
acid the —CH} group is gl

; n oMe
' ity 0 el
' =eON tepelling group, thus electron density © veak
Increases and hag great te -

< acid iS Y
. , 1Y 0 combine with He, hence acetic 2°
acid than formjc acid.

S stfong

ich
S CH.Co0H — CH,COO- + H* . cid, in whi 4
Similarly, monochloro aceic yoig i stronger acid than acetic 4> 4t0
gl-alom is ;lectron wnhdrawing group, then electron density on 0XY=
ecreases there fore, it is g on gz ’
Strength of hage.. SET acid than acetic acid
The strength of hag, is determ: N-
e .
AMMmonig ig pa: tffrmmed 15 to donate an electron.

1Sba
atom. If, H-atom ofam
alom increageg due
asicity increases.
The order of basicity is,

SICIN natyre du

Onig jg feplace

on
ns :
ir of electr®™ N

€10 presence of lone pairof € iy OF
to +] effect of el

ns]t c€
d by a]k)"l group then electron Sfoup hen
eetron repelling group (alkyl &

NH_ >Ry
Field effect: g . + 12> RN

e

sO a
Uctjy ) ace, 19
molecule or |y, die} a:'t May be directly transmitted through SP~ " 101

i

: ectr)
chain . Sych effe s

an in
CLis calleq fi e Vide by organic solvent rathercttg 0 i
the same direction; j; 1S, there ¢ ¢Ct. Both inductive and field effe
2) RESONANCE,. ore diffy

Icult to Separate them.
Wheneyer a

€s that
r €
: ; 0]ecu]e ruCtU gi’n
differ only in the Atangore For Tepresented by two or more St

arrangement of atomic py, lei LS

) have
ei-th Crons-that i by structures, that |
When these co o

o ntributingStruCture 'S resonance,
IS Important.

hen 1¢*
SAre of the same stability, ¢
The phenomenon in wh:

o ; ich
» Which involve identicg siyﬂ 9
0

itte”
molecyle

wit” ool
'more structyres can b€ ffer

L
e
S i e

i
i
|

;.
|
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' ‘ i brid. The
iti alled resonanc Ty e
" il ls :e of the molecule is said to beare
The actual structu

i . €S.
‘ re ‘SI I()Iesta
i 1 1 o T

111
11 hybrid structure
I resonance hy
f benzene
Resonance structure o epresent the actual
tructures of benzene (I ?{“d ) Zggea:epequal (1.39) and
Out of the two s carbon bond distances In bé‘lzc 1.34) as is the case with
structure. All the caI:.bm'lnule bonds ( C-C, ['48)-and|( tror;s ( double bonds ) are
thus there can not be 3- Séi Tl) thus in benzene pi- € e; id structure (II1) the circle
either structure ( I 3;1 slruc-ture is the resonance hy rC it et AR R
jielocalized andges delocalized pi- electrons, 1. €. aCy
b ; ng
inside the ring show! : i
pi-electrons. involve only the movement ofelectflf) v n;;-egf arrow indicates
B :esonance phenomenon, while p
indicates
headed arrow 1n :
‘equilibrium. o
tadiene i "-CH=CH-CH,
e HS "CHy = CH=CH—CH, =<5 CH,
= o 2 i ;
irapidin 2R sonance structure of 1, 3 butadiene
e (<
EX:3) Vinyl chloride

| ¢ s CH.-CH=Cl:
CH-CHRCL et ChEs

. 5 : lained by
3)HYPERCONJU Gﬁt‘Tt::zl)lIt\]y of various classes of carbonium may be exp
The relative sta

i for them.
that can be written
nance structure \ STy
ML i lrtehsa?n suggest that alkyl group with at le'gstnoam rﬁ m.g ey
S s when :ttached to an unsaturated carbo ’
tom, 7
on the carbon a i
release electron by a mechani
H
I |
H-C-C-C C
i system H-C-C=
|felt|sct|ron release mechanism due to the presence the sy
Such type o . .
ation. -
s hype‘ilcl;):tﬁnber of C-H bond at o carbon atom to an unsaturated sys
Great wi
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: igh
]n(r h]g
9, * on rodLlC =l
greater would be the electron release to words the terminal cal;t; hyierc()ﬂ_'l agation
:lectron density. It is also called as no-bond resonance. Mo

; : ilized by three
structures mean more stable species. Ethyl carbonium stabilized by
hyperconjugations

H H
ol
SLEG
||
H H
‘ [ R
SN o
I ] |
i ARy

4] Intermediates and jts type:- - olving
A great majority of orgap, reactions are multi step processes
intermediates  whoge |ifa I8 Very short, hort Jived
Homolytic ang heterolytic bong fission results in the formation of S
fragments called reaction intermediates. )
Among the important reaction intermediates are carbonjum ion, carbanior:
free radicals, cabenes, nitre

nes, and arynes,
i) CARBONIUM [QN:.

cg SI¥
" 5 s ear]np
: An OTSANIC Species whigp, has a Positively charged carbon atom Zre d
tlectrons in its oytey Most shel| oy, g fons
: € called a5 arbocatl
by heterolytic fission, Carbocations. C

the
- 15es
Carbon atop, of the carboeating oo, nd it U5~ ing
: 0 2 te a in
three hybrid orbits for single bond he P S usd ol
p-orbital is empy,

a
The carhocationo?;]uastiﬁn e SUbStitlllzZr\IJti?;E:h; ren; "3
et bondshitars PlTne With the honq aansg:la{ ’ls(t}zul:;::ttlvieeen them.

—CZ 5 (s + . 7-
Where Z is more electr

0 Negatjye.
Formation: -

Carbocationg n

; ; : € gene
reactions, in which carbocatiop e fim;;t:d
. . S'
i) Solvolysis of C-x bond (X-

Is hﬁlogen)
R_X - R+ 4 X =

the

of

e
: Som
In a variety of ways-

1i) Determination of amines by Nitroyg acid
RNH, - RN* - Rt N
- 2

'L

a3
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; there fore it
electron donating than hydl:ogen il
ety Tnealkd group e ;::Dz:flached to the ?lectron-déﬁ;:gléoiaarlt;electron-
el Fevhen ke rocy clectrons and partially comp‘j‘f ersed over all the
s iseion, ey tend.s _t0 TBlCE]‘JSEn Thus positive charge g-e.t ‘S?the whole system
deficiency of the positive carl ;Jf ;;harge increase the stab:(lilty oand SR
- tmsbdlsft?;as are more stable than secondary
for ex:- tertiary carboc

stable than primary.

R H H H
l 1 l =4 (li'
‘ R:C i
O, = TREGE 2
: (I: l lH ;_I and inductive
ance

; bR cum ion is influenced by both resor
And stability of carboniu
effect. )
ii) CARBANION : -

i ight
on atom bearing eig|
ies which has a negatively chaTgEd ija;:-)banions are formed by
An organic species ‘:tcell are called as carbanions.
e mo
electron in its outer ot B o e
lytic fission. tom in a carbanion is
heterolyt :vely charged carbon a Sl
ieiesine SPer hybrid orbits to form il e e e
alkyl groups, it uses oativity of carbon and, 1y ';n of this covalent bond to
Formation:-The elcctm;f_ﬂcvery small heterolytic fissi
s
i he C-H bond 1 _
polarity of t

i n.
form carbanion and proto

] - :CH-N"—O

CH.-N*-O Ho> :CI'12~N' -0 & : i

3-” " 3 d inductive

and i
= ili fcarba[?ion is also inﬂ}lenced by {;:st(l):;a:;;%ite pcliative

Stability: - Stabll.lt}’ of arbanions by inductive effects i = e
S StabilizatlmOH_ y glectron releasing groups (+1I group i
from the carboniu hon: carbanion is more stable than seco_nwdry, g groupr;;'
e pI.ltef-ltiar:,f Because of the +I effect associated w
is more stable than a .

H R IR
I
R— Cll > R—C > R—-Cl"
l
Ili H R
primary secondary tertiary

f er of the bonding orbits of :
Also the s ability of carbanion is the extent of S- Chal'E?Ct t nr: , :
B \ l'l(:y(:al‘bl.‘)ll Thus the stability of carbanion has been found to be in
i .
the carbanioni
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Mechar orderto: RCY = » PLPN Singlet state carbene, carbon atom is presumed to approximate sp2 hybridization.

greater' i) FREg g 7 RCH > R,C Two of three hybrid sp2 orbital are utilized in forming two covalent bonds, where as

electror Th ICALS: : third hybrid orbital contains the unshared pair of electrons. The unhybridised p-

‘ structur extrem:, ﬁ?agme,}ts have po charge and . orbital remains vacant. . . i 7
* hyperci Conditfoy feactive and yjejq , vari. are called free radicals. Free radicals are Formation: Carbenes are génerated by number of ways: . .

ns. ! 1) By the reaction of chloroform in the presence of a strong alkali.

H I ?‘y of products depending upon the experimental

4
(
(
|
| |
T . )
‘ i H-C-(’ : . é I . [ CHCI, +RO" — ROH + CIC:
' | ‘ -z > -_ i ‘ ,
§ H | - ,C° tez ‘ { cLc:- —» CLc: o +CE
Carbene X ) o
ee €arbon ang ave simi Carbon free radical f 2) By the decomposition of diazomethane ketene in the presence of UV !bht'
half;?[r:on . Zlellar electronegaﬁvity
fille radj - e . ,
| free fa’dicaﬁ.or ital extep, dsg ov:;cals are Sp2 hybridised, to form three ¢ bonds- A J H,C=N*=N - HC: + N,
i " Decome p;rre ' andbelow the plane of  bonds. Thus the carbon L H.C: +CO
r 4] Int F Ormation:- Fr d ! fest 0pp0rtua‘~,e One unpaired. Tendency of this electron H2C—C-O - > f
i A Sufficien; ical nity. . e hydrolysis of chloroform.
l; , intern iﬁone::;j “therma Olten Produceq whep, a molecule is supplied with The first carbene was detected in the alkaline hy
I H(  Canalgg o, at0n redy .. Chemica] ¢ : lent bond.
! Qo 30 Seners Ction regein, : 0 cause homolysis of covalé - c:- + HO
ﬁaﬁq :t?bu- T :a :;g'ee Tadicalg Faction volving the gain or lﬁss of a single electron CHCI, +OH" - Cl, :
i ity of the . , -
RS * r T e a . .- l C: +
free :;Zs:dér tha eiasq?f the spy illlj(;,ilnra‘_ilcals isin the order. Tertiary > secondf'fr)’> » CLC: > % ‘ hed to two atoms.
ency £y, , S0 8 In ’ . L ifwe .. . is attached to two >
| DC){ meChanc? for electry grﬁl.om Methy fa jonee of alkyl group is not for ?eek 'sing Stability: - Carbene in which the carbene carboljslssomewhat more stable due to
Co For ey, S tends tg fill Pease dug to houp o t-butyl group, there is m(.;reative Each bearing an unshared pair of electrons !
e ' — S orbig 4 1PEF Conjugation, The hyper-coniE? resonance.
booby S stabilize the radical to some €X' RN RN’ RaN: \
2IN2 ; '
C . * \ .
’ ﬂfr ] & ' \ e G
p H.C C + C: «— '
i€ —¢ H H /"
co CH 2 CH; RoN*
H,3 ' ’ CL’ : RzN: RZN: 2
Another o HaC/ AN C\\\ . NITRENES:- ’ deficient monovalent nitrogen species in which
o w st or factor at i ‘ CH,§ C{ CH, H . Nitrenes are elect;or]l;cuons in its outer shell. Nitrenes are existing in -
| e eTICeffecy ™ eSpongyy : the nitrogen atom has a sextet of €€ tates -
‘' Fc W) CARBENEg, for the incre, may two possible form i.e. singlet and triplet staes.
e Carbenes o, cased stability of tertiary radica!* , E
' . carbop j efy ' "
N i) s is COVa]entl medas Al R“N-T
1K Containing two elecyy, "Oded o T2 divale . hich @ R=N:1J
. For ex:. H°s betwee,, (t’htWO atom, :t ;arbon intermediates In Wh:bi s . Tr.i.plet : v
i C Gy em, Nd has tw -bonding © Singlet ion of nitrenes involves
) a afl‘)ene are very reactiyg H o mot FOl'mati(%n: one of the most common source for the generation of n

~Uey a
i Comp[ete : Ctas Strg
r' " thejr Oute, Sgsjflectr,ophile because they can acceP!
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| heating of azides.

. | \ .r

IE RN, P = R—N + N,

| -

| Stability: Nitrenes are extremely reactive species and are
1d nitrenes are trapp

action conditions. Al

normal re
an isocyanate.

onoxide to yield

__-N; Heat @"N
>

n
co

—

ounds containi

ed by its reaction Wit

ng a form
which may be reg

h carbon

1al carbon”
eoarded as

ARYNES: i
Arynes may ¢ defined as @ o
tknowncrynes is be - W -
: le bo The bes s, itis penzene mint
carbon Intp_c ool part of acetylene rin the other word
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not isolable under

M | i a

reacti i
active chemical species.

HePiSa ;)F ORGAN [C.REACT [ONS:- .
5 Substitilor'ls of organic compounds can be class
5 St 1tion Reaction.
g) Ac‘ldltlon Reaction.
4; Elimination Reaction.

Rearrangement Reaction.

ified into four main types

ubstitution reaction is the one in which atom or
ed by another atom or group of atom. The
he same carbon to which the outing group
a nucleophile, an electrophile, or

glrls;zititutiop Reaction: - A s
incc)mima:)m in a molecule is replac
atlachedb t?,lroup be.cor.nes attached to t
. e substituting species may be either
‘ al.
ei?d ltr}I] gtit:lec?philic substitution, a
§leaving group departs wi

nucleophile brings an electron pair to the substrate

th an electron pair.

R-X — R-Nu + Xer

the attacking species is an electrophile and the
ding electrons. This type of reaction
he high electron density attracts

Nu:- +

b) 1 ;
1Eavi2 electrophilic substitution,
5 CCurf group departs without the pair of bon

mostly in aromatic system where t

electrophiles.
NO,
e — O

electrophile Nitro-benzene

ose in which atoms or group of atoms are
out the elimination of any atom or other
s lost while two new o-bonds are
bonds are converted into double

Additio ; Benzem-:: ; oy
simply al:deeactlon - Addition reaction is Fh
e edtoa double or triple bond V\:’lth :
forim ;1 e. In this reaction, at least one (pD ™ bOI.ld i
b ed. Double bond becomes saturated, and triple

onds or may become saturated by further addition. For example.

H H

[ b
H-C=C-H + Br, > g-c-C-H
|-
Br Br
Ethene 1, 7.dibromoethane
B i As with substitution reactions, here is also the attacking species may be
O T ) o

R e
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combine with nucleophile to
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positive species approaches a multiple bonds a“d, 2;:
ed into o-bond and carbocation is formed. Whic
form addition product.

Br-

= CH-CH,-Br ~

a) In electrophilic addition, a
initial step n bond is convert

CH,=CH,+H"* - CH,-CH,*

. . . s to
a negative species approaches to a multiple bond
bine with positive species.

CN CN
C“‘;C‘O -> CH;‘C’O - CHJ‘IC'OH
|
CH, CH, b

HH
. ~ H
H X l }ll
-C-C-H + Zn .
[ »Hecy o ZnBr,
Br Br
1, 2-dibromoethane
Rearrangement Reactiop - etrl::r,:an
group of atom migrate from o om tgement rea
molecule. The product js always the Stn? another-
Forex:a) -

, , m 0F
Ction is one in which an at?n the .

. itht
adjacent carbon atom with nd.
Ctural isomer of the original compou

N- OH o ' !
’ .
CH,-C-CHCH, - CHa.NH_(l:I.CH o
Methyl ethyl ketoxime N-methy) P:OPianami g
’ (53
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action:
b) Pinacol-pinacolone rearrangement re

H,C CH,
I

H,C-C-C-CH, —» H,C-CC

I
HO OH

Pinacol

H,C
|
H,C-C-C-CH,

L
. HCOH

: HIC CH3
|

1
H,0 OH

-

H,C CH,

I

CH, » HC-C-CCH, =
T 3 + l

OH
H,(|3
H}C-C-C-CH 3
A
H,CO
pinacolone
Qoo el
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ALKENES, DIENES
AND ALKYNES

- Alkenesar : .
double biopq Théye aahphatlc, Unsaturg

Ethylene s the first
Petroleum, Fop ex: A

Structure
CH,=CH,
CH:“CH'-‘CHZ
CHJ'Cl'l"'CI-I.C}_l3 .
CH:'CHZ-CH=CHT .

. Methods . -
) heat i |

KOL |
H _C=(|:

|
-C- +
' alco )

|
-C
' -
H +KX+H20

FO]’ ex:-

i) When n- butyl chloride heateq

With .
a{cohohc KOH to form 1- butene

if) When Séc-

> CH.
Aleo 5 CH-CH=CH_ +KCI+H,0
butene and |- p, . > :

butyl chloride heated

uten : )
) 2lcoholic KOH to form a mixture of 2
CHJ-CHZ_CH_ g

CH] + KOH - CH]"CH

AcH>Cl .
cr 10 2-buteng Mo+ Choyy_cpecyy,

1- butene

Alkenes, Dienes And Alkynes 47 _ ‘ PLPN

2) Dehydration of alcohol:- : . o
An alcohol is converted into alkenes by dehydration. By eliminating a

molecule of water. Forex:-

i) When n- butyl alcohol heated with 75% H,SO, at 140° to form 2- butane.
75% H,SO0,
CH,-CH,-CH-CH, O ————— CH,-CH-CH-CH,+H,0
n- butyl alcohol 140°% 2- butene

ii) When sec - butyl alcohol heated with 60 % H2S04 at 100°c to form 2- butane.

60% H,SO, o
CH.-CH.-CH-CH.  ————p CH,-CH=CH-CH,+CH,-CH,-CH=CH,
’ ll ’ 140° 2- butene 1- butene
OH

sec - butyl alcohol

Chemical properties of alkenes:-
Iy
1) Electrophilic addition of HBr to ethene. '
When ethene adds with HBr to form ethyl bromide.

CH,=CH,+HBr —» CH,-CH,Br

Ethene ethyl bromide
Mechanism:-

i) HBr dissociate as follows

HBr—» H'+ Br

i) Electrophile (H-+) combi

CH,=CH, —>CH2"

Ethene
iii) Ethyl carboni

nes with ethylene molecule to form carbonium ion.
CH,+H* - CHCHS

ethyl carbonium ion
um ion combines with Br~ (bromide ion) to form ethyl bromide.

- -CH_-Br
CH.-CH.* + Br- - CH,-CH, ‘

Ethy]lcarbi)nium ion ethyl bromide.

2) Electrophilic addition of HBr to propene. . ‘
When HBr adds to propene to form n-propyl bromide and isopropyl bromide.

Br .
M Krule |
—— CH,-CH-CH,

Peroxide '
o CH,—CHZ-CHZ-Br

CH,-CH=CH, +HBr
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Mechanism :- a) electrophili '
. y ophil iti -
i) HBr dissociate a follol\);v ! Ic addition of HBr to propene.
i) El HBr— H*+Br-
11) Electrophile : .
phile (H+) combines with Propene molecule to form carbonium ion.

CH,-CH~CH, < CH_CH

propene “CH, +H* - CH,-CH*-CH,

carbonium ion

iii) Carbonium ion comp;
m .
bines x‘wth Br- (bromide ion) to form isopropyl bromide-

| Br
CH,é:rI-tl):;nCi:lin,’l i : Br- o CH -ICH-CH
s n isopn;pyl bromide
3) Free radical additiop ofHBr to ethene: |

When ethene adds wi
. P S with : .
i) Peroxide dissociates 1o fo:nB ;[;:1 the presence of peroxide to form ethy! bromide-

OXy free radical.
R0-0-R + 5 1po

ii) Alkoxy free radical COAufoxy free radical
, mbines with, HBr to form bromide free radical
RO + H'-Br- ice free racica
':‘.\lkoxy free radica)

iii) free bromide
radical combjpe With ethylene to f; fr
o form free radical.

A E ' . | " = CH,-CH,-Br
V) Free radical combine With HBr 1 form eth Freé radiéal.
ethyl bro

CHZ’-CI"IZ-Br+ H'-Br- g
Free radical. CH,-Bro+ By
v) Br +Br- 5 Br
4) Free radical additiozn of HB
-

thn propene adds with bro;;,t-o Propene; -
chloride) to form 1-bromeg pmpanl:e " the presence of inert solvent (carb®” te

i) Peroxide dissociates.to foy, all‘(o
Xy free radica]

R-O-O-R + - 2RO

Alkoxy free radica)

— o~

2PN
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ii) Alkoxy free radical combine with HBr to form bromide free radical.

RO- + H'-Br* — R-OH + Br’
i _{“‘“’XY free radical :
| iii) free bromide radical combine with ethy!
CH,-CH=CH, «» CH,-CH'-CH," + Br'=> C
. v (i) :
iv) Free radical combines with HBr to form
CH,-CH:-CH_-Br + Hr-Br--> CH,-CHyCH,
Free radical. (iii) ,
V) Br: + Brr —» Brz o
[l] Electrophilic addition of Br, t0 ethene. )
When ethene adds with Br, to form 1,2-dibromoethane.
CH,=CH,+Br, — Br-CH,-CH,-Br
Ethene 1, 2-dibromoethane
Mechanism:-
i) Br, dissociate as follows
Br,—> Br*+ Br’ L
ii) electrZOphile (H+) combine with ethylene neolecula t? form carbonium ion.
= +.CH,-+Br* = Br-LH, M0
g-illtenec e ¥ ’ carbomx.Jm ion broide.
iif) Carbonium ion combines with Br (bromld; ion) to form ethyl bromide.
Br-CH-CH* + Br~ = Br-CH,- CH,-Br
Carboriium izon 1, 2-dibromoethane T+ CL/HLOY
1D Bolohyarin formation reacto? (re?‘i:}ovlvl;iy ::::;l;:l:i"comp:)un:is c.ontaining
Addition of chlorine in the presen tom. These compounds are
hal on the adjacent carbon atom. .
thu:gcehr:;';c_la?llg':}:g;;yl’rghr:;zre commonly called as haloh):ldn?s. (Chlorohydrins)
Under proper conditions they can produce major procuct-
Cl,/H0
CH,-CH=CH, rt, CH{?H‘lCHz
OH Cl

1- chloro-Z-propanol '
(Propylene chlorohydrin)

i
E:n)e to form free ethyl radical.
H,-CH -CH,-Br

free radical. (iii)
-bromo propane
-Br+Br-

Propene

demercuration:—

ct with mercuric aceta. :

ds which on reduction yie

: || NaBH, | |
= - -C-C- > C-

>C=C< +Hg(OAc),* H,0 | ot 1|

HO Hg OA/"/ HO H

te in the presence of water to give

IV) Oxymercuration-
1d alcohols.

Alkenes rea
hydroxyl mercurial compount
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g

ercuric acetate in the presence of water to give
ch on reduction yield 3, 3-dimethyl-2-butanol-

3, 3-dimethyl-1-bittene reacts with m
hydroxyl mercurial compounds whi

CH3

| H,C OH
CH,— = ‘
H,—f—CH CH,+ Hg(OAc)2+H2-O —~ CH -é:-i:l—l CH
. 3 i
H, |
| : CH, HgOAc
3, 3-dimethyl-1-butene .b
H.C
‘NaBH, o
- CH,-C-CH-
MK rule ’3| ,H(|:Hz
CHJ H

. 3, 3-dimeth 1-2-
v) Cis-Hydroxylation using :lkalit:ll:m. o)
nQ ;-

A]kene on tl'eatment i
€ with di i ets h) d
, iseol N il alkalme KM]‘:O4 solution readily g r lat

For ex: when eth
ylene tr o
ethylene glycol, €ated with dil alkaline KMno; solution to form cis-1> 2"

alk KMnO
.
\) CH 2--(:I-[2

CH2=CH2 + Hzo + [0]

. - ‘ HO OH
" EI:IANISM ~-(R=H for ethane R=CH & Hf
= s s or propene.)
| VO - R-CH-0
R-CH no,” - I \Mn/ oo
R-CH-0 — -
R-CH o | O
-I 5-0 INIn/O' OH b R'CH O.
[ o T
REH.O \0 - " | + Mn04.
-CH-O
2H*
R-CH-OH
O
R-CH-OH

Cis-1, 2-glycol,

B) DIENES

"¢ach carbon can overlap W
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nsaturated hydrocarbons; they containing two

Introduction:-Dienes are u ! i
or alkadienes. They having general

carbon-carbon double bonds are called dienes
formula
C.H, . Theyarealso called as dioleﬂns..
Another important member of this series 1
For ex:-
i) CH,=CH——CH=CH2
if) CH,=C-CH=CH,
|
CH

s isoprene or 2-methyl butadiene.

1, 3-butadiene
2-methyl, 1, 3-butadiene

iii) CH,—-CHZiCl-I=CH-CH=CH2 1,3- hexadi;ne
iv) CH,—CH=CH-CH=CH1 1, 3- pentadiene
Classification:-Dienes are classifieds as follows. - han one single

bonds are separated by

i Isol . . i d uble .
) Isolated dienes:-In which (0 uble bond is not specific.

bonds or in which the position of do :
Forex; CH2=CH—CH2—CH=CH, 1, 4- pentadiene

= 5- Hexadiene
CH.=CH-CH ~CH,~CH=CH, 1, _
i) Conjugatzed dienes:z-ln which double bonds are sepa]x:z;tue‘: by one
alternate double or single bonds are present in ;hg n:diene .
Forex;- CH,=CH-CH=CH, 1,3-butadiede
CH,_CH=CH-CH=CH, 1,3-pentadion
’ = 1, 3- hexadt
’ CH.-CH=CH-CH=CH ) Ad
iii) Comucl::lt:edctll—i:enes - Ifthe doublze ponds are adjacent to each other or two
double bonds are attached to samé carbon atom. d'ené
Forex:- CH.=C=CH, - 1,3-propadi
. CH 1CH=C=2CH—-CH, 2, 3- pentadiene
3

single bonds or

i -butadiene
Resonance structure and Molecular orbital structugeof 1,3-butadien
Resonance structure: - 4B AY
i) Bond length: C-C bond lengthin 1, 3 b‘f‘l’dlene is 1.
And C=C bond length is 1.37 A™
ii) Resonance structure:- . . )
H,C~CH-CH-CH, <> H,GrCHCH-CH, © H,C-CH-CH-CH,

H é—CH=CH-éH < efC. .
 Ma oa ke putadiene:- . _
M eoutar Ort!ltal p:ctur:)::; :1’tz.ms are in SP? hybridised state, sp2-hybrid orbital
In 1,3 butadiene all car d orbital of another carbon atom to form

i “hybri . .
:f:ggﬁsir:& ::f;“ar‘:;‘;’,_'zgr:;?,‘;f spl):sp’ Overlap. Similarly sp*-hybrid orbital of

ith 1s-orbital of hydrogen atom to form ¢ bond between

And all these carbon atoms and hydrogen

carbon-hydrogen by sp’-S Overlap.

L r——
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atoms lie in one plane.

- —————

~~~~~~~~~~~ 4 \ H
H H
(Orbita) Picture of l,3-butadiene)
Also each carbon atom containing unhybridised 2p; orbital Which are perpendicular
to the plane of 6 bong K S
2Pz orbital of C

. 2 €arbon can overlap, v
orbital of C, carbon cap overla

\ ! P With 2Pz orbjta) ofCorC,. ;
Le. all four 2Pz orbita] overlap to form 5 large moléculai' orbital and each pair ©
electrons thus attracteq by all four carbon atoms e
The overlap of 2p, orbital ofC,and C, in both direction and due to thes

a
to
™ electrons to be spre area referred to as delocalization and due

Jf

|

I

I

|

€ ob ad over 3 large |
this delocalization of -butadiene becomes stable.

T electrong 1,3

Methods of Preparations of 1,3-
1)From1,4 dibromobutape..
When 1, 4 dibromobyty,
takes place. i, e hydrogen an
1,3-butadiene, -

butadiene..

. .
e heated with alcoholic KOH deydrohalogena!i®
d halogep from adjacent carbon are removed an

For ex:- when | A-dibromobutane heated with alcopolic KOH to form 1,3-butadien®
'CH~CH,CH,-CH, +k o

= CH.=
I alco

;CH-CH=CH2 +2KC1+2H,0
Br . Br
1, 4 dibromobutape 1, 3-butadiene
2) From1,4 butanedio..

When 1,4 butanediol .. o]jminates
’ assed ,itelim
two water molecules to form | 3 passed over heated catalyst H,PO, '

s -butadiene,
OH OH
1, 4 butanediol

alco,

1, 3-butadiene

\
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Chemical reaction of 1, 3 Butadiene:- -
D1,2and 1,4 addition of Br2:-

when 1,3 butadiene reacts wit
to give a mixture of (a) 3,4-dibromo-1
butene by 1,4-addition

i f inert solvent CCl,
en in the presence o t sol A,
: l;?lizﬁe by 1,2 addition and (b) 1,4-dibromo-2

1,2 :
_» CH~CH-CH=CH,
S
IBr Br-
CH:=(:_H_CH=c1-[2 + Br, — ’
Lo 1,4 CHCH=CHCH,
T " I : |
- ‘ S Br - ! Br
. . . 1-bromo-2- .
i) 1,2 and 1, 4 addition of HBr:- HBr to form a mixture of (a )

when 1,3 butadiene reacts with

by 1,2 addition.
butene by 1,4 addjtion (b) 3-bromo-l-butene y

- | 80°C (a) CH.-CH=CH-CH,
i |
. Br
CP]!:(:].I_(:].{:(:I-]3 + HBr
- CH,-CH-CH=CH,
40°C (b) '

Br

addition] i a cyclic compound,
Ml/i) ks Alder reaction:;[4t+ zagecrlhzs by 1,4 additions to formacy
i) Conjugated dienes ad, sto ction. iles and obtained product
this reaction is called Diel’s Al‘ie;nr;?nes > re called donophile
ii) In this reaction, alkenes O
is called adduct.

yi ix members ring
y yst, and jeld six m

does not require an, catalyst,

iif) This reaction do .

00?51? ::d ;Vhen 1, 3-butadiene adds with ethylene to form cyclohexene.
‘ ’ CH, R @
moe L f
" cyclohexene
ethene

1, 3-butadiene
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Mechanism:-

Diel’s Alde i
r reaction . .
does not involve lonic or free radical intermediate

/CH; cH:
,TH' 2 /CH'
2
CH’ + TT= CH .
e; M ] CH.
: : cH du. T
\CHZ/ 2

For ex:- when 1,3-butagi
utadiene adds with maleic anhydride to form adduct

: /C H, 0| . OI
-+
(\ 0 e
CH, I
)
1, 3-butadiene

ALKYNES

Introduction;

*- Alkyne
Carbon-carbon triple bond Ths ool
four hydrogen atomg less t'h ey hay

The simplest anq most j

tetrahydro-2-benzofuran-

and carbon-ca, b . Important me
For ex:- roon triple bond s called ar(?et:;:eofthls series is acetylene C
ne
H-C=C- '
: i acetylene,

methy! acetylepe

and silver iodide,
CHL+ 64

" E L+ 6Ag + 1c
Resiene e  tesca s anrt
e
methane. prepared by the controljeq high—tem | oxidati?
» gh~temperature partial 0X
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Chemical reactions of Ace

maleic anhydr;
: ydride 1,3-di0l‘e ‘

fphatic unsaturated hydrocarbons having Ol? e
g general formula C H, ,.Alkynes conta!”

n o 20- .
0 hydrogen atom less than 8“‘3“?;

tylene (with mechanism)

(acetylene):-

1) Electrophilic addition of Br,toethyne
itgives 1, 1,2, 2-tetrabromo ethane.

When acetylene adds with liquid bromine,

—» Br-CH-CH-Br

||
Br Br
1,1,2, 2-tetrabromo ethane

H-C=C-H + 2Br,

Acetylene  liquid bromine
Mechanism:-

i) Br, dissociate as follows

Br, » Br—Br - Brt + Br-
ii) Br* (bromonium ion) combines with acetyleneto molecule to form carbonium ion.

- Br-CH=CH*
carboniumion
mide ion) to form 1,2 dibrom

H-C=C-H —» CH'=CH + Br’

. cthyne
iii) Carbonium ion combine wi

S

o ethene.

th Br(bro

Br-CH-CH* +Br- — Br-CH=CHBI
carbonium ion 1,2 dibromo ethene

iv)1, 2 dibromo ethene combine with second molecule of Br2 to form

1, 1,2, 2- tetrabromo ethane.
Br-CH=CH-Br + Br, = Br-CH—CllH-Br |
1, 2 dibromo ethene | |
Br Br |
1,1,2,2- tetrabromo ethane ';
|

HBr to ethyne;

addition of halogen acid takes place in two stages. In

Jogen acidadd according to M.K rule i.e. both halogen

i =M.K rule)
. MarkownikoV rule=M.Kru
. atmltllB(r itgives 1, 1-dibromo ethane.

2) Electrophilic addition of
In symmetrical alkynes
which second molecule ofha
atoms adds to the same carbon 2
For ex: When acetylene adds With

CH=CH +2HBr - Br-?H'fH’H

pr H

1, 1-dibromo ethane

-
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Mechanism;-
i) HBr dissociate as follows
HBr—> H* + p;-
i) H*combines with acetylene to molecyle to form carbonium ion,
H-C=C-H - CcH+= CH,"+ p* H—CH2= CH.+
2
ethyne carbonium jon
iii) Carbonium jon combines with By (bromide jon) to form 1-bromo ethene
H-CH,=CH,* + Br- H-CH=CH_p,
carbonium ion 1-bromo ethene
iv) 1-bromo ethene combjpeg With second molecy]e of HBr to form
1, 1- dibromo-ethane (addition of Hp, takes place according to M.K.rule)
“ +
_ . MK Rule +
H-CH=CH-Br -, H-CH-CH-Br+ 1+ 1 ... —_
1-bromoethene. H+Br H-?H-CH—Br
Br- H
——>H-CH-CHp,
I
H Br
I, 1- dibromo ethane
3) Free radical additiop of HBr to ethyne;
When ethyne adds with HBr j e i
to form 1, 2-bromg ethane, I'in the presence of inert solvent (carbon tetra chlor ide)
i) Peroxide dissociates t form alkoxy free radica]
R-O-OR + 5 RO-
Alkoxy free radicg]

ii) Alkoxy free radica] combines with, HBr to form bromide free radical
RO + H-.Br-
Alkoxy free radical

57 PLPN
Alkenes, Dienes And Alkynes

iii) Free bromide radical combine with et

ylene to form free ethyl radical.

. N CH-=CH—Bf
CH=CH — CH=CH" +Br free radical. (iii)

. -bromo ethane.
iv) Free radical combine with H -to form 1

=CH-Br + Br-
CH'=CH-Br + H* - CI—.IZ_ICI::o:;irde
free radical. (iii) viny

Br—CHz—CHz— Br
1, 2-bromo ethan.e;l

jon of Acetic acid and I
c:i:l)s to hydrocyanic acid in

V) CH,=CH-Br+H-Br- — N—

an .
of barium

4) Nucleophilic substitution rea the presence

i) Addition of HCN: - Alkynes ?mle

Cyanide catalyst it gives acrylonitriie.

_.CH=C-H
CH=CH + HCN — NCCH

l
H

Acrylonitrile.

Mechanism:- S .
. . iates as fOllOw . . .
i) HCN d'ﬁoc > H'+ CN™ thyne to form vinyl carbanion
e ion (CN ) combine with ehy:
ii) Cyanide ion

- CH=CH
CH —->ZH=CH+ cN- —» NC vinyl carbanion ile
C};t:)'ﬂe with (H?) proton to form acrylonitrile.
bines

iii) Vinyl carbanion com

- + C-CH=CI-_]2 .
NC-CH=CH +H" = N Acrylonitrile
il) Addition of CHJCO‘OP::;i—d 1 the presence of merc

Alkynes add to acetic @

s e acetate.
first vinyl acetate and then Ethylidin o e
H,COCO0), 3
CH=CH + 2 CH_;COgH - ( ’Ethyhdme acetatel
Ethyne acetic aci

urous cyanide catalyst it gives

Mechanism:-

H.C . ollows
l) C OOH dissociates as foll
3

H*+ CH’-COO -

CH,COOH —>
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ii) Acetate ion combines with acetylene molecule to form vinyl carbanion
+ . -
CH=CH- CH=CH + CH,;-CO0- - CH=CH (OCOCH,)
Ethyne

vinyl carbanion
iii) Vinyl carbanion combines with (H*) proton to form vinyl acetate.

CH=CHOCOCH, + g

- CH,=CH (OCOCHJ )
vinyl carbanion

vinyl acetate

iv) Vinyl acetate combines with second molecule of acetic acid to.form ethylidin®
acetate. [Addition of second

‘ L)+ CH,COO0H -» CH,-CH (OCOCH,)2
vinyl acetate A ethylidine acetate

% o% L0,
0‘0 .‘0 0.‘

i e . e
molecule of acetic aciq takes place according to MKrle]

rPLPN
Aromdtic Compounds
‘ ‘ 1
UNIT - [ 1]
ds
3.1 Aromatic Compoun
1.2 Phenols ‘ —
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0
AROMATIC COMPOUNDS

ree i
s of aromatic compounds
Oompoy : .
any of Fx]vhillis were first used by Kekule to clasl
e s dpossessed fragrant odour or aroma-
sihcortano ormore e o nds for the whole series of compoU”! 5
st o Compounds( Bas in their molecules. with the introduction
romatic ¢ e | A
o iy Naphthalene, Anthracene.) precis
given as arenes and their derivative®

£
o

The parent
the gas obtaj €0mpound, pey,,
benone ir 0 0Y the pyrofyg; ene, was first i . gn5fromm
in coal-tar whigy, YSis of whale o) 3 overed by Faraday in 182 5
- Later in1845, Hofmann discove

Constitutes ,
f. P?trOIQUm iS
Taction OFDEtrol

id its

derivativesg €ven to dat
€
atic

compounds. The g]k,
a]r)o.matic €ompounds i
istillation :

into coke 3 :;ngDla:’ij_OH h(?ating 10
i :01000-13p0

followj 0
Wing three fractiop, ar" SrEeitlng of iro
€ obtaj na
ned.

maj ;
anth(])F source of benzene with ar
eum her important source of arar
is bej .
s being used for the manufactur®

- 4 C
» Inabsence of air, coal i Coﬂvcr:he
nd steel. In addition to 0%

) Coal gas.It

A > Samj
for illuminatjop Xture

f
Purpose. T caneang 5
3 Ydl“()oe . v'ell a
gen and is used as a fuel 25

ii) Coal-tar-.; :
r-It is 5
anthracme a mj
s tOIUQ
hetergc . ne, X}'le ammat'
yelic com ne, ete ) gho: - C M¥drog - |ene:
. a a
Pounds sy, as) pyelk';jOXYgenated drf ons (benzene, “ﬂ)PhrtIh‘ me
111 ridi '['Ivativ_\ 1 O[S a
i) Ammonj e, ap X es (phen
Ical ki > 40d quingl;
coal tar, firg quor:. ne.
3 t ﬂ'actiu § the a
n . ue
24% toluene and com ey q SlayerCOm i } ﬂof
tolu : Some Pto 11qo dlning any ' d'sti”ﬂuo
ene, and xylene, .y > <1e) ca € 15 knowy ac 1monia. On dl i 2en°
irthe 4 OWn as 90% benzol (70% °° "~ ne
1ze”’

The secor
nd ﬁ"a . se ractj

of xylene and Sm;[t;on CO]]ecteg on S enon_ of|90% benzol gives

The third fracti, AMoung of be en 1. 48015 difficult, oll5i5[

n i c
and cumene, jt js USe:;Dl]eC e Zene gy, toluecnscﬂlled 90% toluol and
S . 1€
\p)flﬁl

The fourtt S0 Cer
W fract; ve 1140.
200°C. And it raction, eopg; "t for vapy; 0-170% and main conSiStof'
ANd it s used asg ISt 0[—"1 8 nlshes ﬂnd R Y !
SOE"entor- a\-/y Naphthy paints. s 170
i Will be distilled DM ie®
Middle oil .na lene Y
.naphthale!
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out from the middle oil fraction. On cooling middle oil fraction consist of naphthalene,

phenol, cresol, and xylenols.
Heavy oil fraction consists of naphthols and quinoline, from anthracene oil on

cooling gives anthracene oil, Phenanthrene and carbazol.

Structure of benzene:-

Molecular formula;-from elemental a
molecular formula of benzene has been foun
ratio in this compound is much less than corres
b_enzene is expected to be highly unsaturated, €. it unde
likes alkene, and alkynes. And following reactions shows presence o
and a six membered. Carbo cyclic ring

form benzene hexachloride

nalysis molecular weight determination, the
d to be C H,. Since carbon to hydrogen
ponding alkanes CH,,. There fore
r goes addition reaction
f double bonds

1) itadds with six halogen atoms t0
CH,+ 3X2 > CHX

2) itcan be llydrbgenated catalitically, by. adding a maximum of six hydrogen atoms |

to produce cyclohexane. '

CH, + 3H2 » CHy

Straight chain structure is not possible

t chain or ring compound having
ds but benzene did not behave like alkene; or
1 carbon tetrachloride or cold ag. Potassium
sence of acids.

Benzene could be constructed as a straigh

double (C=C) or triple (C=C) bon<s -
alkynes. It does not delocalize bromine
Permanganate. Also it did not add water 1n the pre
Br,
i St 2

No reaction.

dil.Cold KMnO, No reaction.

Benzene
No reaction.

s not having straight chain structure.

g clear that, it doe

From the above reaction it i
Pt/ pd. At 200°, it

Evide : ol ;
nce of cyclic structure: = sence ot catalyst Ni,

a). Benzene adds with hydrogen
glves cyclohexane.

in the pre

200°c
—_—

+ 3 H Ni

e R ey
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b) Substitution reaction of benzene: .

Benzene reacts with bromine i

bromobenze; n the
re2 presence o
fFeBr, (catalyst) to form mono

FeBr
CH, + Br, \35
CéHs'Br +

to one hydrogen.

Kekule structure of benzepe:
In 1865, August Kekule sy o

C ne.

hydrogen atoms ¢ planner _
2) Al six Carbon[zll\tg:sceHé] . fructure, it contains six carbon atoms and Si¥
flator hexagonalring, ~ - Y 25
3; each carbon atolI:go.f,-in ‘ ngle covalent bond to one another, to for™
To account for tetrava 8 1S joined by a 5 ’
le single

5 Thereare twocbietions (oI ke double et bond with hydrogen (01T

carbons that ibromo benzene, [ oKe!(ule Structure v':las are placed alternately-
(2)bromi are connected by d 1€ isomer, the ty, s correct their should b two
ine should be ouble bond, a5 sho v(:n b.romme atoms should be "
In structure (1). in structur®

2 on
dibromo benzene couq bza;?: | connected by i
pared. ingle bond, In fact only-one ot

Br

6? Kekule structure failed to
give addition reaction like ote

Xplain wh
HBr or Br,in CCI,. Y benzene wit

her
alkenes F h three double bonds did ;!ot

. ror eXam
Ple, benzene did not react W!

&matic Comp()unds 63 ?L?n
Carbon- carbon bond-length in benzene:- )
In benzene 1) carbon-carbon single bond length= 1.54 A°

2) carbon-carbon double bond length = 1.34 A°

3) Benzene having the bond angle = 120%

RESONANCESTRUCTURE OF BENZENE

“di Whenever a molecule can be represented by two of more structures that
er only in the arrangement of electrons-that is by structures, that have the same

arrangement of atomic nuclei-there is resonance.
reson When these contributing structures are of about the s

ance is important.

molecul, The phenomenon in .which ;
in the ule, .“.'hxch involve identical posit
position of atoms, is called resonance. : .
The actual structure of the molecule is saidtobea resonance hybrid. The
y of the contributing structures.

Tesonance hybrid structure is more stable than an
11

o -0

I A

Resonance stru zene / resonance hybrid structure
Out of tcl::r;vzf:t::ctures of benzene (1and 11 ) none represent the actual
Structure. All the carbon-carbon pond distances in benzene are eq_ual (1.39) af‘d
thus there can not be 3- single honds (¢G> 1.48 ) and (¢=C, 1.34 ) as is the case with
either structure ( I and 11 ).thus in penzene Pi- electrons ( double bonds ) are
delocalized and actual t.ure ance hybrid structure (111) the the circle
ctual strue lic sextet of delocalized pi-

. is the reson !
Inside the ring showing delocalized pi- electrons, 1.3 cyc
electrons,

he Resonance involve only
af]'."‘d arrow indicates resonance p
€quilibrium.

ame stability, then

ctures can be written for a

two or more strt
ctures differs only

jons of atom. But two stru

tron never atoms, and double

ntof elec d d
le pair of arrow indicates

the moveme !
whi

henomenon,

sp2 hybrid orbital of

nzene:-
mto formac

s are in hybridized state,
rid orbital of another carbon ato

by sz-spz overlap.

“I'::’ll)ecular orbital picture of be
eachenzene all six carbon 'atom
bondCarbon can overlap with SP

between two carbon atoms
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[F or o
Mation of ¢ bonds ip ;
In benz

Similarly, s
(] p2h . .
hydrogen ato Ybrid orbitaf of ene is as shown in fi
m to fo each ¢ ig]
overlap. ™M an ¢ bopqg arbon can gyer]
etw erlap with half fi o tof
illed Is orbital
s

Since all 6 b ce
onds . N carb
formed by the overlar, on and hydrogen atom by SP*”

l

Also, each carbon in be 2
ne and C.
C-H bond angle is 120°-

bridi
2:n;lidlsed 2Pz orbital containing
cular to the plane of ¢ bO" S

abov
e and below the plane of the g b Produces
o a
on, n (bond) molecular orbital 11®®

@ (ring),

R -

P2 orbital of all carbon atoms and

——

[Formation of £ molecular orbital in benzene}
msand are said to be delocalized,

These sj
€ SIX .
electrons of p-orbital cover six carbon ato
mes more stable.

dUe t
(4] de e
localization a stronger T bond is formed and beco

MOD
-An arf,l:::i JEORY OFAROMATICITY :-
And single ; comPo““d isa flat or planner, having alternate double bond
onds in cyclic structures and resembles benzene ina chemical behavior,
eristic

also the
u - > r
ehavioyr i: de; go substitution reaction than addition reaction. For this charact
called Aromaticity or aromatic character.
AI‘Oma L3 . . .
the P'Orbitaltzmy 15, 1n fact, a property of the sp2 hybridized planner ring in which
one in each atom) allow cyclic delocalization of & electrons.

Criteri

T';:;etf'lr for Aromaticity:- -
Or no ° Iowmg criteria help to kn
iy A -oromatic.
./ An aromati )
ii) Each altnatl? compound is cyclic and planner
that 5 con:?m in an aromatic ring has p-orbital: These
iif) the ¢ inuous overlap is possible around the ring.
Mmust ¢q yc.hc 1 molecular orbital (electron cloud) formed by overlap of
ntain (4n+2) n electrons.

h .
ere n is whole integer, 1,2, 3; 4......

owing whether a particular compound is aromatic

p-orbital must be parallel s0

p-orbital

and this is known as Huckel rule.

ound, it contains siX® electrons.

FOr
ex: i .
i) Benzene isacyclicand planner comp

(2

ii) Heterocyclic compoﬁnds also behav

S

4n+2=6

an=4, n=h
¢ as aromatic compound; they obey

—_—
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the aromatic rule (Huckel rule).
H
N
U g O C
v
Pyrrole
Furan Thiophene Pyridine

Each contains sjx electrons j o n=

- 1 5.
1i) Naphthalene and Anthracepe I, there fore these are aromatic Compotlﬂd

They contajng 10and 14 electrong
n =

N_aphtha[ene
dlenYlium:

ve
n electrons there fore n =

2 for naphthalene.
N=3 for anthracene.

iv) cyel g
Yclopenta-2, 4. Anthracene

it contain £

23 et
not whole integer i.e. 1,7

v)_tCyclopentadienyl anion
1L contain six 5 2
electrons
th
ere fore < 1, there fore it is aromatic compound .

Ann ulene:-ry,

; na
monocyclic copy, S

nnulene | o = 5
has be | pam
: : nds : €n pl’O])OSEd asa cenera €
ring size ofan annulen .hav“‘g alterna h

A te double b ole bond:
[6] annulene. A ¢18 indicateq e bond and sing o
: : zel
nd cye o-octatetraneb?;a[181]Llnlber in bracket. Thus b€l
annulene,

@ .

Beﬂzene

| | annulene cyclo-octatetrane

[8] annulene

¢ PLPN
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Chemical reactions of benzene:- )
The principal type of reactions ofber}zene IS

i) Electrophilic substitution reaction.

i) Addition reaction.

iii) Oxidation reaction
Electrophilic substitution reaction:-
Benzene undergoes electrophilic subsli?utio
delocalized  electrons is an electron rich s
giving substitution products. Reaction ¢an be represen

E -Nu
()~ — L0

substitution pl'ode:ts
reaction hydrog
ed electrophilic aro

n reactions. The benzene ring wn}!} ;ts
ystems. It is attacked by electrophiie,
ted as follows.

Benzene e in this
Where E- is electrophile and Nu- is nucleop.hﬂe in o
benzene ring is replaced by an electrophile a¢
Substitution reactions.

ydrogen-atom of
matic

: v the
3 . vion reactions folloY
General Mechanism: - All electrophilic aromatic substitutionr

Same three step mechanism.

1] Formation of an electrophile.

! 4 H-NU
E-Nu+ catalyst :

Electrophile

a1 . 4 ten‘nediate
o e rbonium ion (in
2] An elec trophile attack on the aromatic ring to formaca

“Ompound)
H
H E
@ F B
carbonium io.“-zed. It is a hybrid of
3) Carbonium jon (hg:;:::gicate compound) {5 resonance stabili
the followings: |
H H :
g
o SR I B 5 el +
4




4]
int
fr
f
y

el

* 2) nitronium jo,

- 3) Carboniym ion stabjj;
abilizeq by r
€50
‘ ) Nance

: H
NO H
2 ~—
©\N02
+ -~——

g a1
Aromatic Compounds 6 o

4] Carbonium ion (intermediate compound) loses a proton (H*), to form 'y
substitution product. -

H
E Nu-catalyst E
-H*
Carbonium ion -

substitution product.
Nitration of Bengep e

Nitration is usually

. acid
seric ac!
" an brought about by treating benzene with a mixture of nit
d sulphuric acid.

0°%
Ex: - when benzene reacts with cid at 6!
conc. Nitrj Iphuric a

form nitrobenze ric acid and conc. Su p

Reactxon .

@ + HNo,

Benzene .

cong
H,S0,
T—

e

nitrobenzene

carbonium j ion. 0,) (electrophlle) attack on the benzene ring to form

+ !-] H
\ :
@ + No,*

—_—

NO;

electoophile carboniumion-

T

m Com PLPN
A 69 :
; i:u’atic e | H*), to form nitro benzene.
A')Tb ium ion (intermediate compound) losesa proton ( ),

- onium i

NO,
* - e |

e

nitrobenzene

1} Bromination of benzene:-

(FeBr ,) to form bromo benzene.

eactlon- e
FeBr, @
Br ,__._-r
© §o -

Bromo benzene
Benzene
Mechamsm

hile.
. + a eleCfIOP
1) Formation of bromonium ion (Br") 25 FeBr,
+ + 4
Br
H -
Br, < Br—Br +FeBr, bengene ring o form carbonium
10 attack ON en
trophlle al
2) Bromonium ion (Br*) elec
1on,

Sy — O

nce
3) Carbonium ion stabilized by feso“a

e e -
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4) Carbonium ion (intermediate com

omo
pound) loses a proton (H*), to form br'
benzene

OBr

Bromobenzene

H
Br - H*

Carbonium jop

ne reactg With s .. L inium
chloride to form methyl benzene, methyl iodide in the presence of alum!

© t Chg ﬁ“ﬂi

CH,
+ . HO
Benzene

Mechanism:.- . methyl benzene.

1) g ;)rmation ofa lectrophije

ectrophi :

o rophile is f, rmed by the react ) Jumin

chloride, 'on between methy chloride and @
3 Cl + AICI - CH +

Benzene

Carbonium io™

: this reac
of aluminium chloride to form acetophenone. And

71 : PLPN

Aromatic Compounds
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3) Carbonium ion stabilized by resonance

H
+ oo CH,
@CHS - — CH3 +
+

ses a proton (H"), to form

o™

. lo
4) Carbonium ion (intermediate compound)
methylbenzene

H

-HY

—

Carb Methylbenzen®
arbonium ion
) Friede| Acylation reaction:- . the presence
. . id anhydride in !
Reaction: - Benzene reacts with acid chloride or acid tign is called as Friedel

Craft Acylation reaction.

COCH;,
| cl 3 "+ HCI
+ cHgcoc A%l .

Mechanis
m:- »
: . : . nium
1) Formation of an electrophile. cetyl chloride and alumi

: a
Electrophile i forméd by the reaction between

-I".' s .
aa + 4+ AlCI
CH,coCI + AICI, » CH,CO )

. rbonium ion.
2) Ele‘:tmphile attack on benzene ring to form ¢@

. H .
+
H * OCH,
f = . + S
T O +:CHCO

2 Carbonium ion stabilized by resonance

\
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. H

. H H
+ . B
COCH, = OCH, COCH;,
e

s . . ne.
4) Carbonium ion (intermediate Compound) loses a proton (H*), to form acetophen©

‘ H

+ -

—_——
Carbonium jop '
A ] Acetophenone.
IV) Sulphonation reactiop:- P ture
B : era
 Benzene reacts with conc H,80, at 1200¢ o fuming H,SO, at room temp
to give benzene sulphonje acid. '
' 0
© + H,s0, . 120 N

Mechanism:-

o
1) In this reaction e

1 ile i - 3 is
Produced as follows; 1 18 Sulphur trioxide (S0,) In conc. H,SO, SO
H2SO«1-Q SO3 + H,0*

| + H 804'
2) Electrophile attack op

benzene ring to form carbon

ium ion.
+ H ! |
©j T — . Soa-
) + SO3 —
3) Carbonium jop Stabilizeq by Tesonance |

H
+ H H
S0, :
? e— S0," SO,
- +

+
(intel’mediate co enzen®
sulphonic aciq. mPound) loses proton (H*), to form b

.+ H .
O\S O, l__ @——-S O,H
A + H*
Carbonium ion

Benzene sulphonic acid .

' 73
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in pitrati henol (b) and nitration
Activation and Deactivation effect: (a) observed in nitration of p
Whe y i ic ring. It is the group
he::l:\e:lz:cl;:o hilic reagent attacks a substltut.ed el\\ro::f;::i oc:urs s the gt
already attached ‘t)o ring th:t determines how readily t Z o o ring not only
Position of the ring it oaccurs. In other words, the.gn::gon B tution.
affects the reactivity but also determines the orien

Orientation or Directive effects:- incoming group or substituents (E)
€ first Substituent (S) may be direct the next incom t:r: of the first Substituent.
% ortho, Meta, or Para, Positions depend upon the na
is is called as directive or orienta.tlon effecrlteoories-
€se directive effects are divided into two categ

: i i rs:
Activating group or Substituent / Ring activato

. K -CH,,-Cl, etc.
ctivating substituent or Ring activators. Ex: -OH, . Cto;rs._
®activating group or Substituent / Ring dea}ctl‘:z fur;her substitution is called
: . H o
Substituent which deactivates the aromatic n-naNO COOH, -C=N, -*NH, etc.
®activating substituent or Ring deactivators. Ex: -NO, |

Orthg Para Divecs: . stution. For ex:
~tara Directing effects:- ilic substitution. Fo
Ortho-para directorsgactivate the ring to words electrophilic su

; theory clearly
Uphenol, .oy group is strongly ortho-para directing, the resonance
SXPlain this effeet. :

H3: +OH +OH
O o
> s

Respnance

Hybrid." it
; atom attached to
There are two non bonding electron pairs on the gﬁ%;ir:h (pi) m system as
the ring, Ope of the pair is distributed in the ring by interac itions have a greater
ho above, in tl:)e above resonance ortho and Para p051; ree in the ortho and
electmn de"S{ty than mefa position and there fore "eg?tl‘;fof)h?leg naturally attack at

Positions with electron delocalization, there (:‘ore : i effect.
Ctron rich centers, and forms ortho-Para directing

OH
HO 4 HO
—E +
Qoo —
. E

\

v
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Similarly, the ortho-para directing effects occurred b

resonance.
Meta directing effect :-

74

Structure of some common Meta directing groups:

O 0
//
S
AV ——C</
0 OH
Nitro

Carboxylic acid

The key atom in the substituents is b

CEnd ey 0 0- ! :
Y, \l\i = O.\N /O

in the above resonance Structy
and there fore, there
. Thus electrophile attack gt Meta p

SR (o)
NNT

A i Oxyje?
=
E

Resonance hybrig

; T'e orthg and
1110 scope of ele

—NH,

+

Ositiong.

)
+ \J
.‘ L) ‘. .:.

ammonium ion onega
nded to another highly electr lectro

: he €l€
- The electronegative atom pulls t y the

O o
\N/

Meta product -

P Cym’lo

pLPN

y —Cl, and explairned by

c=N

e

[%
. char®
: itive € . ns
Para positions having Posltlra pa:)sl“‘)11
ctrophile (E+) attack at ortho and P

w |

tive |

' Nomenclature of

- PLPN
Phenols )

3.2 PHENOLS

e ———

. : I:-
1) Introduction and classification of pheno in which —OH group is directly
Introduction: phenols are aromatic hydroxy compounds in :Vcan be rel:;:laced by ~OH
ltached tq benzene nucleus. i. e. H- atom of benzene rlllr::j = carbolic acid.
§Toup. They are represented as R-OH. They are also called @

HO

- : are named
phenol:-C,H,-OH and compounds with additional substituents are
T e

- ; . ne(1) For ex:-
Crivative of phenol, with carbon carrying the —~OH group 1$ numbered one(1)

o HO
OH -
CHy
Phenc 0-cresol / 2-methyl phenol m-cresol / 3- methy| phenol
lassifs e . i
sification ofphenol :- phenols are classifieds as follows:

: . ene
Mnnohyd“c Phenol:-In which only one —OH group is attached to the benz
nucleuS- For ex:-

OH OH He
CH, l:
CH,

Phengl O-Cresol / 2-methyl phenol m-cresol / 3- methyl phenol
Dlhydric Pheno; i i ucleus
Forgy. ok-In which two ~OH group is attached to the benzene n .

HO HO ) oH
t _OH [‘:
OH
OH
1,2 dihyg. —2techol Resorcinol Quinol

Toxy benzene) [1,3 dihydroxy benzene]

[1,4 dihydroxy benzene)
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Trihydric phenol:-In which two-OH
For ex:-

HO HO OH
“OH HO 8=
: HO

1,2,3 tri ' L 1 anzeh
Tﬁg’c-; rt;;hydro:\y bt?nzene 12204 trihydroxy betizene 1 3.5 trihydroxy bt(?)lmatic
ring are n‘;?:?}‘ii“;hlc]{ihcontain an~OH group in side chain attached t0 " 2l

S 01s. The ;
For ex: Y are calleqd aromatic alcohols.
e
Benzyl alcoh
2 2- phenyl ethanol

1% I\l:,l:i:‘ls “fl'lrellaration of phengs: PIsh
When cumens - U50propy benzene !
400% ¢ mene Oxidizeq With ajr 0 fe] ! hthena o
phen l0 O Clmene hydrg ero?'_iygen Inthe presence ofCobﬂ]t'Naii 1o f0

i Peroxide, which s decomposed by an @
CH,
H,C- H ClHJ
MC- ¢-0-0- OH
+ o0 Co-Mp : O-H (EH;
Naﬁh‘;\ate 5 + CHC”
Cumene 3
1
NF Cumepe peroxid henol aceto’ :
) rom bEnZene:_ W e phe eﬂcﬁo

fluorosulphonic acid toe?ot;;nzen

@ + Hp Hsg
22\3F-

Benzene

3) Acidic cha racter, com Paragj,,

Phenol
g 3 N 3 ac i 0
When phenol reacts with S0diy, :?;fl ftn.:ngth of alcohols and phcff,

rov . x
OXide to form sodium phen?

i ucl
group is attached to the benzene f

5
€ Feacts v: e the Pre
heng| S With hydrogen peroxide 17 t

HO
S

Is:

e-

pLen

eus:
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OH ONa

*+= NaOH ——— * Hi0

Pheno] Sodium phenoxide

€no , : . < . . .
o Is are weaker acids than carboxylic acids; it does not react with sodium

on . s
ate and sodium bicarbonate.

er

en ; o .
e Dﬁllsl Are stronger acids than alcohols; the acidic character of phenol is due
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1) Reaction with NaOH: - Phenol Téacts with sodjum hydroxide to

phenoxide; Ethyl

acidic than alcoho].

. o form
G . Ni to
- = phenol under goes reduction with H2 /
cyclohexanol, ethyl alcohg) does not give reactjon,

CzH;OH + H2 /Ni - NO Reaction

CH.-OH + H,/Ni - CsHll -OH
3) Reaction with diazonium salts:
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to give a dye. Ethy] a] S not gjve reaction,

C.H.-OH + CHN=N-C - C6H5N=NC6H4-OH ution:
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4) Reaction with FeCIJ:— Pheno] Ziveg purple coloration with ferric chloride s
ethyl alcohg] does not react,
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5) Reaction with carboxylic acids:- ethylalcohg) reacts with carboxylic aci

esters. Pheng] does
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4) Reactiong of phenols..
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?;I;g?r?;:iltslg]n_of dichloro carbene from chloroform.
H-CCl, +OH - 1CCl, +H:O+ .
:CCI3 - :CCl,

Dichloro carbene
it) Formation of phenoxide ion:-
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- alisylaldehyde.
iii) Dichlorocarbene attack on phenoxide ion to form salisy
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HA Acetophenone o- hydroxy acetophenone.  P-hydroxy acetophenor‘;
? Mechanism:- At temperature below 60°c the P-isomer is formed in large percentas
| and at 160 the O- isomer predominates.
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+ AICl, — o COCH,  =H" .
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< 3) Acetylation reaction:- -
b When phenol reacts with acetyl chloride or acetic anhydride it gives pheny!
acetate.
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Phenol acetic anhydride phenyl acetate
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acetyl chloride phenyl acetate

4) Carboxylation:-|Kolbe’s Schmitt reaction|

When sodium phenoxide reacts with carbon dioxide at 125% under 6 atm.pressure

to form sodium salicylate, which on acid hydrolysis it gives salicylic acid.

OH ONa SN L
+ NaOH — + HGQQQ-O———*
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(S c + HCl
61\_\_‘3{ R — + NacCl

Sod. Salicylate Salicylic acid

5) Lederer Manase reaction:-

When phenol reacts with formaldehyde in the presence of dil.acid or alkali as a
Catalyst to form Bakelite or resin [phenol formaldehyde resin]
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[Phenol formaldehyde i‘esin] Bakelite
6) Claisen rearrangement:-

: piliemy ; 5
When allyl phenyl ether heated at 200° as isomerisation takes place is called 2
Claisen rearrangement.

e : ic
In this reaction allyl group transfer from oxvgen atom to a carbon atom of aromat
ring at ortho position to form ortho allyl phenol.

O-CH,-CH=CH, OH
Rearragement

CH,-CH=CH
200°C Z 2

Allyl phenyl ether Ortho- allyl phenol
7) Hauben- Hoesch reaction:-

When poly-hydroxy phenol [1,3- dih
(CH,CN) and hydrogen chloride in t
Res.acetophenone. -

ydroxy phenol ] treated with acetonitrile
he presence of ZnCl, or AICL, to form
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1, 3- dlhydr(ixg l:rih}'droxy phenol treated with acetonitrile (CH,CN) ang s
Similarly, 1,9, sence of ZnCl,or AICI to form Res.acetophengpe. 2
chloride in the pre ) o0 400 o0
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