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Organic Chemistry: The ‘Vital force’ theory

« Carbon has the unique property called on due to which it forms covalent bonds
with other carbon atoms.

« Carbon has : ) | with four other atoms.

« It also forms covalent bonds with atoms of other elements like hydrogen, oxygen, nitrogen,

sulphur, phosphorus and halogens.

Organic compounds are produced only under the influence of living force within living

organisms called vital force- Berzilius(1815)

Thisnoion o oo ted when F Wohler and others synthesized many organic compounds

synthetically



Synthesis of Organic compounds

1. F.Wohler(1828) -synthesised an organic compound, urea from an inorganic compound,

ammonium cyanate. @j

b
NH,Cl+ KCN - NH,CNO - NH, —CO — NH
4 4 2 2 ((m\m,v*w\ul')
2. Herman Kolbe (1845) — synthesized Acetic acid using Carbon

Electric Discharge dil H,SO,4+HgSO0, [O]
2C+ H, > C,H, > CH;CHO — CH3;COOH
- " ——
3. Berthelot(1856) - Synthesised methane etc

Organic Chemistry- Chemistry of hydrocarbons and their derivatives.

Organic compounds- Compounds containing Carbon and hydrogen and traces of

——

O,N,S,halogen etc




Structure of Organic Molecules

Tetravalence of carbon and the formation of covalent bonds by it are explained in terms
of its electronic configuration and the hybridisation of sand p orbitals.

Bonds in plane
Ennd receding of page

4% o H:{ﬁ ’%0

Elnnd coOming

A regular out of plane
tatrahedron
A tetrahedral
carbon atom

/el %wxci&




Structure of Organic Molecules
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Structure of Organic Molecules
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1. How many sigma bond and pi bonds are presentin (a) C;Hq (b) Napthalene " h
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Structural Representation of Organic Molecules

1. Complete Structural formula-Such a structural formula focuses on the electrons

involved in bond formation.
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Structural Representation of Organic Molecules

3. Bond line Structural representation-carbon and hydrogen atoms are not shown and the
lines representing carbon-carbon bonds are drawn.

The terminals denote methyl (—CH3Z groups (unless indicated otherwise by a functional
group), while the line junctions denote carbon atoms bonded to appropriate number of
hydrogens required to satisfy the valency of the carbon atoms
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Structural Representation of Organic Molecules

4. 3-D representation ( Dash-wedge formula)-In these formulas the solid-wedge is used to
indicate a bond projecting out of the plane of paper, towards the observer. The dashed-
wedge is used to depict the bond projecting out of the plane of the paper and away from

the observer
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Lg (Examp|e> 1. Write following in Open structure and bond line structure




Classification of organic compounds .H
%AMQCMOW&

A“Jthc Cl K’ ‘daﬁd c&aﬁ\n
Copom i) Oﬁw\? v @ &
/ Detarocydic
AN Lofero
_/‘ﬂm& %ﬂ—
ALicyclic Prawealic T

JRY



Classification of organic compounds .H
Opom dhgin [ Peygelic — G CHCH

A
Cycic anrowda —5 (Hetero abowsd c) — \\ h (fw(o.- o\mwb‘g

@ \%\édhv&- SADMERC

C O\\ _Tehobadnofarony
H-urwbodeﬁc (A—Uu‘jdbc>

Qoo drdses.
@ : o \oot:mML (MOV\-— btm‘)z‘,‘m&‘)




Functional group

The functional group is an atom or a group of atoms joined to the carbon chain which is

responsible for the characteristic chemical and physncal properties of the organic
compounds.

The examples are hydroxyl group (-OH), aldehyde group (-CHO) and carboxylic acid group

(~COOH) etc — —_
-_—

Paracetamol
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Q: ‘(Exam p|e Identify functional groups in following molecule
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(3R,4S,5S,6R,7R,9R,11R,12R,13S,14R)-6-[(2S,3Red& 6R)-4-(dimethylamino)-3-hydroxy-6-methyloxan-2-yl]oxy- 14-ethyl- ’VV\;\U \/\-e
7,12,13-trihydroxy-4-[(2R,4R,5S,6S)-5-hydroxy-4-methoxy-4,6-dimethyloxan-2-ylloxy-3,5,7,9,11,13-hexamethyl-

oxacyclotetradecane-2,10-dione
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Homologous series

A group or a series of organic compounds each containing a characteristic functional group
forms a homologous series and the members of the series are called homologues.

The members of a homologous series can be represented by general molecular formula and
the successive members differ from each other in molecular formula by a —-CH,, unit
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I[UPAC Naming

Before the IUPAC system of nomenclature, however, organic compounds were assigned
names based on their origin or certain properties

Compound Common name @\ _ }PW\ C( gu\x” QQ‘C O\b\hd)
CH,4 Methane ol N

H;CCH>CH,CHj; n-Butane

(H5C),CHCH, Isobutane

(H5;C),C Neopentane

H;CCH,CH,OH n-Propyl alcohol

HCHO Formaldehyde WI'W) Nq_wpl \UPAC Varvwe _?
(H,4C),CO Acetone f oo = T
CHCIL. Chloroform

CH,COOH Acetic acid

CeHs Benzene

CeHsOCHj;4 Anisole

C,H.NH, Aniline

C-H-COCH, Acetophenone

CH;OCH,CH; Ethyl methyl ether




I[UPAC Naming

A systematic name of an organic compound is generally derived by identifying the
parent hydrocarbon and the functional group(s) attached to it.

Secondary prefix @ Primary Prefix Primary suffix Secondary suffix

Substituents Cyclo- Parent chain Multiple bond if Principal
cyclic/acyclic containing FG any functional
and MB group
Functional
group “SOH]

[
CH,—CH — CH,— CH—CH—CH,

| I
HLC Br [

Parent chain

Branch Functional
group



IUPAC Naming [ ]

FG (in order of priority) Suffix Prefix Exanple

-NR;3X -Amine salts

-COOH -oic acid carboxy CH;COOH- Ethanoic acid

-SO;H -sulphonic acid Sulphonyl/sulpho CH;SO;H- Methane
sulphonic acid

-COOCO- -oic anhydride CH;COOCOCH;,-Ethanoic
anhydride

-COOR -oate Alkoxycarbonyl CH;COOCH;- Methyl
ethanoate

-COX ( X=ClI,F,Br,l) -oyl halide Halocarbony!l CH;COCI- Ethanoyl chloride

-CONH, -amide -carbamoy!l CH;CONH,- Ethanamide

-CN -nitrile Cyano CH;CN- Ethanenitrile

-CHO -al Formyl/oxo CH;CHO- Ethanal

-CO- -one Oxol/keto CH;COCH, -Acetone

-OH -ol Hydroxy CH;CH,OH- Ethanol

-SH -thiol Mercapto/sulphany!l CH;SH- Methane thiol

-NH, -amine Amino CH;NH, - Methanamine




IUPAC Naming [ ]

FG (in order of priority) Suffix Prefix Exanple

-NR;3X -Amine salts

-COOH -oic acid carboxy CH;COOH- Ethanoic acid

-SO;H -sulphonic acid Sulphonyl/sulpho CH;SO;H- Methane
sulphonic acid

-COOCO- -oic anhydride CH;COOCOCH;,-Ethanoic
anhydride

-COOR -oate Alkoxycarbonyl CH;COOCH;- Methyl
ethanoate

-COX ( X=ClI,F,Br,l) -oyl halide Halocarbony!l CH;COCI- Ethanoyl chloride

-CONH, -amide -carbamoy!l CH;CONH,- Ethanamide

-CN -nitrile Cyano CH;CN- Ethanenitrile

-CHO -al Formyl/oxo CH;CHO- Ethanal

-CO- >c=0 -one Oxol/keto CH;COCH;, -Acetone

m————

-OH -ol Hydroxy CH;CH,OH- Ethanol

-SH -thiol Mercapto/sulphany!l CH;SH- Methane thiol

-NH, -amine Amino CH;NH, - Methanamine
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IUPAC Naming

-C=C -ene Enyl CH,CH,_Ethene

-C=C -yne Ynyl C,H,- Ethyne

—C—C -~ ame wl Clh - MLtha e -
d

Groups which are always substituents ( S'ec,md.m? J@?Qk{?()

Nitro -NO,
Fluoro -F
Chloro -Cl
Bromo -Br
Nitroso -NO

lodo

Diazo -N,

Alkoxy -OR
Phenyl -CeH;5

AlkyI -R .

—p

CHz - Mk
Chcry, — w.




I[UPAC Naming
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IUPAC Naming
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IUPAC Naming

Primary suffix —C=C— ,"ld/\/\ ~ T C-_C: o —
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IUPAC Naming .H
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IUPAC Naming

C,‘, C—C
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I[UPAC Naming
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I[UPAC Naming




IUPAC Naming
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I[UPAC Naming




I[UPAC Naming
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I[UPAC Naming




IUPAC Naming- Nature of Carbon




IUPAC Naming

9. If substituent itself is branched or has functional group, it has to be numbered starting
from the carbon attached to parent chain. Name of such a substituent has to be enclosed in
parenthesis . The first letter of the part enclosed in parenthesis is considered for
alphabetical order.

2,3-Dimethyl-6-(2-methylpropyl)decane
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I[UPAC Naming




IUPAC Naming .H

10. If same complex substituent occurs more than once, prefixes like bis,

tris,tetrakis,pentakisggused. Cb;sl hi MV\O\'CD‘V\Q‘F‘M{(.’T a_lfl,\al,ct{oi
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IUPAC Naming of Unsaturated Hydrocarbons C C=C /C’-’C

1.Parent chain must contain Qultiple bond and lowest locants must be assigned for multiple
bonds according to lowestsetof locants rule.

T




IUPAC Naming of Unsaturated Hydrocarbons

2.In case both double bond and triple bond is present in a molecule at same position(
termlnals) double bond is given preference and allotted lower locant.

3. If triple bond is at one terminal and double bond is at any other position than the other

terminal, numbering is done from triple bond.
3 U [Zemp - 2-em - L - e



IUPAC Naming of Unsaturated Hydrocarbons




IUPAC Naming compounds with functional group

1. If functional group is present, that along with multiple bonds should be contained in
parent chain. It is ensured that FG has lowest locant.

i -4 CH
o e\ -TY”M’““‘(E me ‘ < /l< 3/CH OH

2. Once FG gets lowest locant, next lowest locant should be assigned to DB/TB
whichever is closer to FG.

L
CH
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IUPAC Naming compounds with functional group

3. When functional group is chain terminating FG like -COOH, CHO, -COOR -CONH2
CN etc, the locant 1 has to be assigned to carbon of FG -

lcooH cH .
| | 3 Y A&--bmm/d(w*ez\.—- - sicacid
2
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IUPAC Naming compounds with functional group

4. If many functional group’s are present, then select parent chain such that maximum
functional groups and multiple bonds are present and while numbering, give priority to

_FG>C=C> C=C >Substituent ( Alphabetical order has to be followed as usual for
substituents)

2 |
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IUPAC Naming compounds with functional group

5. When two identical functional group that has highest priority is presentin a
molecule, both are addressed in suffix and locants are assigned to get lowest set.

CH,  CH, - T —
|/CH3 ad
HOH c/g/ CHQ/C;I CH = 2,y — T wwvg\w\rwg-hf
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IUPAC Naming compounds with functional group

CovH, cat0, CONK ,COX ,CoPR, N
6. If more than two identical carbon containing FG are present on a same parent chain,
the compound is named as derivative of parent hydrocarbon without counting the

carbon of FG for garent chain.
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IUPAC Naming compounds with functional group

Note: If all FG are not directly connected to unbranched parent chain, the one at
branch is made substituent. T—




E (Example Write IUPAC Name for the following
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IUPAC Naming- Alicyclic Compounds

1. Name contains primary prefix ‘cyclo’ followed by regular word root. Lowest set of
locant rule and alphabetical order is followed when substituents are present.
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IUPAC Naming- Alicyclic Compounds

2. If side chain attached to ring has more carbon than the carbon in the ring, then the
compound is named as derivative of straight chain hydrocarbon.
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I[UPAC Naming

3. If more than one alicyclic rings are attached to single chain then its derivative of

straight chain.




I[UPAC Naming




I[UPAC Naming
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IUPAC Naming
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IUPAC Naming

6. If Benzene ring is directly attached to alicyclic ring, then the compound is derivative of
benzene ring . Among the many substituents on ring, the PFG must get lowest locant.
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I[UPAC Naming

4 7. If Alicyclic ring is directly attached to PFG containing carbon, their naming is done
as follows.

-CHO- carbaldehyde Q/ 'C__}(\‘O—a %@?Mww

-COOH- carboxylic acid
-COX- carbonyl halide

COOR- alkyl-—-carboxylate
oncaentivie ™ [T N U0 e g (4 cobind)
) ctopenomscoddly
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I[UPAC Naming
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IUPAC Naming

NH,



IUPAC Naming- Aromatic compounds

Compound consists of generally nucleus(benzene) and sidechain. If FG is directly attached to
benzene ring, then it is named as benzene derivative. If FG is attached to sidechain, then it is
named as phenyl derivative.
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IUPAC Naming- Aromatic compounds

2.Halogen derivatives
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IUPAC Naming- Aromatic compounds




IUPAC Naming- Aromatic compounds
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IUPAC Naming- Aromatic compounds
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IUPAC Naming- Aromatic compounds
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IUPAC Naming- Aromatic compounds
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IUPAC Naming- Aromatic compounds




Organic Chemistry: The ‘Vital force’ theory
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IUPAC Naming




IUPAC Naming
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I[UPAC Naming
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IUPAC Naming
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ISOMERISM




ISOMERISM
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ISOMERISM

& CHH&JOH . @@’WQ-CU)~CM>«OH

—_—

e mleclon e
VObde\)sowws(\mQ QWMWWDWA” Vw“a/‘ 7! ﬂfw

W %W Po%hmg %M%W&MIW (ﬂo«)/ T e conoovt Chaloby

My —Clp— Oth~01F Chh — U —Chy

@W(M‘f{'d{ Papen—2



ISOMERISM

M%W\iz ML 5 Cams , SO0 W‘?ﬁ CartonChony, ,  AOwnL Wm\@& W

O

@ ch)omgﬂ 1”SJOW\QM§m CUMM ror >
CUV\’U()DU\/\&/) o iy Sonne ME W’&"%{M— /QM/\C}V)W\DS\ L

ahels gnd el Uh H208 &k Uh—O-CH 3
(C‘AH%““O > Ehrono ® (lropory e liaoms




ISOMERISM




ISOMERISM

@ Diunan | QM/&/M IW (MDW\—&& rN Onateandonee D&}
3 y L &Y
o= /cﬁ):c%; O~y — B = (14 %@w ~CH g,

» o)

- =

@ Gpnids ond Toroipuids?
Chk ond C
o on owdtene  —Cnn e '\Q Bokhe N oud SRt F
@) P ondoswas T lizun N°) (@y Aot
O3 CONVL gl My — c =N—0W CM“\w.s—Q,N
- — |

e CMaciip N4 2 owd Clz— NM—Ct 3



‘ISOMERISM—__’
0 Metavnaniem = (govaiw sva Mg;Acd,&wg@ drbferanct in am.,.o/%qm;(g @

T abeckid p'divalaw Cuvchiorad Tops:

q e G5AL. - F' k
T —&-o— ‘ w-—&“-g-cwr and

— 0~ 'é \ %«k g) ——
— Ny — . c,_.o_,\c\- ~_ _7/ CH’.'% ,O—C\-\'g
) O o
—C __ 0
i 0 Nu.lwf-okmdf
N 7
_\C‘ — 0 B W * aJ X ?OV:\\@‘L W»M% Lo O @
< w;_wz,u,kz-our \ %'Q—Q-L\K



ISOMERISM

@TMOW\M?W\ " [onumewn ome

=

o Wcamxm%'u‘ v e

Mv)&%/wmm toomoth -

@dogesh Av,  ZF°




I[UPAC Naming

kalo  fsrm-

Prclas \N(‘Nwd,a/w\ Candenh _;-G) Q%—o!o’\wia)b w\
i > Cnfugakidv)
L-g A—zo?:‘:o\tn
—= Wb mg-Qr.MlaA ”’b"_ﬂg
 Shunt plodty. (Pl Dunbs S Lty Vidennce



IUPAC Naming
)h/f)g.; b .
—— > kdo e
/\ U‘l'g'b\‘? (6.6
dc_.
Quo) ©) lerona D ol Nebausls; WO
l»lcrlaML Rem a2
e
il Coeeibom dar Toborrast_, N etk i ol
- acidac bL &' ko




I[UPAC Naming

La.mAW ?pwwwcwm of gianw Jeudovanien 0
I\

5 @ S x/

N AT{W““‘&”“W"?(M s '1AW@WMM\%M




IUPAC Naming

@Rﬂ'!ﬁ,dﬂﬂm FSonig (S0 tvh “M?wa, e exiran

CU\AMPowAdfn lofWh QVMgm}clmaA\A ouanc cﬁcﬂa‘c }anrm.




IUPAC Naming
@CqH’B (-N—QD> — DO = qC\u’) +)’__'§_*9+0 - OE

—

2~

= X — C?/Déflﬂg)zrirﬁfl I—a-b?ﬂ;béa




IUPAC Naming

- ME
LIen0 oW ( Iovarisw anising diaty ddpuent sriarbbimt &%
_ _ TN 2D spuce ? Furps oddetand o m&o\.\h)

CMF’(M""'XQ <§_—ij b.fd }
| & /
QWC/?M @ gﬁ/ﬁéc\wu—
® F
g ped C/@/@ @/f/\@




IUPAC Naming
'u H .

vecl- _
U

vier__ o

& N ¢ b
> c— f >
(T8
e o N

w h
g&:fwl{"‘"“ N H/ Srm

— ?“V““l(bm, %&OW. &



GQDVV\MT\(IJ )(UVV\U\Sm

froies dua'o mdcotwmhmmu- c=c/m»6,l e=N @<

_/

\ cﬁ,c/“
n / \@

CAS Tsoww Aaml SOV

—

Roth dndole Emded conlimo v drowe










