TABLE FOR IUPAC NOMENCLATURE

The order of priority of functional groups used in IUPAC nomenclature of organic compounds.
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Functional group Structure Prefix Suffix
Carboxylic acid (”) Carboxy - oic acid
-C-OH
Sulphonic acid -SO,H Sulpho sulphonic acid
T
Anhydride —CN o X oic-anhydride
—C7
Il
(@)
O Alkoxy carbonyl
Est Xy carbonyl or
ster _CI:I_O R CarbalkOXy alkyl ...... oate
. . O Chloroformyl or i
Acid chloride T Chloroc arbznyl - oyl chloride
-C-Cl
Acid amide (”) Carbarr_loyl/ - amide
Amido
-C-NH,
Carbonitrile/Cyanide Con Cyano nitrile
Aldehyde (||) Formyl or Oxo -al
-C-H
Ketone (||) Keto or oxo - one
-C-
Alcohol -OH Hydroxy - ol
Thio alcohol -SH Mercapto thiol
Amine -NH, Amino amine
Ether -O-R Alkoxy -
Oxirane . q ":)9 Epoxy -
Nitro derivative -NO, Nitro -
Nitroso derivative -NO Nitroso -
Halide -X Halo -
Double bond c=C - ene
Triple bond c=2¢C - yne
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ISOMERISM

DEFINITION

Compounds having same molecular formula but differ in atleast one physical or chemical or biological properties are
called isomers and this phenomena is known as isomerism.

TYPES OF ISOMERISM
(A) Structural isomerism (B) Stereo isomerism
(A) STRUCTURAL ISOMERISM

Structural isomerism is a form of isomerism in which molecules with the same molecular formula have atoms
bonded together in different orders.

TYPES OF STRUCTURAL ISOMERISM
1. CHAIN ISOMERISM : This type of isomerism is due to difference in the arrangement of carbon atoms

constituting the chain.

Key points : Parent carbon chain or side chain should be different.

eg. C,H,:{CH,-CH, CH, CH,_ CH,}

n-pentane
CH
IHC-CH-CH,-CH,}, HC-C-CH,
i I
CHLS CHJ
iso-pentane neo-pentane

2. POSITIONAL ISOMERISM : It occurs when functional groups or multiple bonds or substituents are in different
positions on the same carbon chain.

Key point : Parent carbon chain remain same and substituent, multiple bond and functional group changes its
position.

CH;
CH, CH,
i CH, i
eg.CH,(CH,),: ; CH,’ H,

o-xylene m-xylene p-xylene

3. FUNCTIONAL ISOMERISM : It occurs when compounds have the same molecular formula but different
functional groups.
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eg. CCHN: CH-CH,-CH,-NH,
l-propanamine
CH; - CH, - NH - CH,,
N-methylethanamine
CH,
CH, - N - CH,,

N, N-dimethylmethanamine

4. METAMERISM : This type of isomerism occurs when the isomers differ with respect to the nature of alkyl groups
around the same polyvalent functional group.

eg.CH, O:
CH, - O-CH, - CH, - CH,
n-propyl methylether
CH,-CH, -0 - CH, - CH,
diethyl ether

5. RING-CHAIN ISOMERISM : In this type of isomerism, one isomer is open chain but another is cyclic.

CH,
Y
eg.CH,: CH,-CH=CH, H,C-CH,
propene cyclopropane

e For chain, positional and metamerism, functional group must be same.
e Metamerism may also show chain and position isomerism but priority is given to metamerism.

6. TAUTOMERISM : This type of isomerism is due to spontaneous interconversion of two isomeric forms into each
other with different functional groups in dynamic equilibrium.
Conditions :
i I
(i) Presence of -C-or —-N — O
(ii) Presence of at least one a-H atom which is attached to a saturated C-atom.

e.g. Acetoacetic ester.

OH
Il |
CH,-C-CH,COOC,H, = CH,~-C=CHCOOC,H,
keto form enol form

ENOL CONTENT ENHANCE BY:
*  Acidity of a-H of keto form
*  Intra molecular H-Bonding in enol form
*  Resonance in enol form
*  Aromatisation in enol form
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(B) STEREOISOMERISM

Compounds with the same molecular formula and structural formula but having difference in the spatial arrangement of
atoms or groups in 3D space are called stereoisomers and the phenomenon is called stereoisomerism.

TYPES OF STEREOISOMERISM

1. GEOMETRICAL ISOMERISM : It is due to restricted rotation and is observed in following systems

A A2 s -
C=C C=N-OH =N
X . /N '\b :

(Ring greater than 7 C/
member with double N\
bond) ’ b

CH,

e Cis-trans isomerism : The cis compound is the one with the same groups on the same side of the bond, and
the trans has the same groups on the opposite sides. Both isomers have different physical and chemical

properties.
H H H COOH
e.g. SC=C{ =0
HOOC COOH HOOC H
cis trans
maleic acid fumaric acid

e General physical properties of geometrical isomer of but-2-ene

(i) Stability trans > cis
(i) Dipole moment cis > trans
(iii) Boiling point cis > trans
(iv) Melting point trans > cis

Calculation of number of geometrical isomer

Unsymmetrical 2"
Symmetrical 2n-1 4 pm-1
n .
m=z (If n is even)
m="2 " (fnisodd)

*  Where n = number of sites where Gl is possible.

2. OPTICAL ISOMERISM : Compounds having similar molecular and structural formula but differing in the
stereo chemical formula and behaviour towards plane polarised light are called optical isomers and this
phenomenon is



called optical isomersim. JEE-NEET Chemistry Formula Book

¢ Types of optical isomers

(1) Optically active (2) Optically inactive
e dextrorotatory (d) ® meso
e laevorotatory (¢)

¢ Condition : Molecule should be asymmetric or chiral i.e. symmetry element (POS & COS) should be absent.
¢ The carbon atom linked to four different groups is called chiral carbon.

¢ Fischer projection : An optical isomer can be represented by Fischer projection which is planar representation
of three dimensional structure.

Fischer projection representation of lactic acid (2-hydroxypropanoic acid)

COOH COOH
3 2 1
CH, - CH - COOH HO—I— H

¢ Configuration of optical isomer :
(a) Absolute configuration (R/S system)
(b) Relative configuration (D/L system)

¢ Determination of R/S configuration :
Rule-1 Assign the priority to the four groups attached to the chiral carbon according to priority rule.

Rule-2 If lowest priority@ is bonded to vertical line then moving

@—b@—b@ Clockwise »R

Anti clockwme. S

Rule-3 If lowest priority @ is bonded to horizontal line then moving

@_’ @4@ Clockwise >S

Anti clockwise,
»R

DETERMINATION OF D/L SYSTEM :

Reference molecule glyceraldehyde

It is used to assign configuration in carbohydrate, amino acid and similar compounds
Rule : Arrange parent carbon chain on the vertical line

Placed most oxidised carbon on the top or nearest to top.

On highest [UPAC numbered chiral carbon

If OH group on RHS - D

If OH group on LHS - L
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CHO CHO
H——OH HO——H
HO—H H——OH
H——0OH HO——H
=0T} I0— =1
CH,-OH CH,-OH
D-Glucose L-Glucecse

e CIP SEQUENCE RULE :
The following rules are followed for deciding the precedence order of the atoms or groups :-
(i) Highest priority is assigned to the atoms of higher atomic number attached to asymmetric carbon atom.
(ii) In case of isotopes, isotopes having higher atomic mass is given priority.

(iii) If the first atom of a group attached to asymmetric carbon atom is same then we consider the atomic
number of 2™ atom or subsequent atoms in group.

(iv) If there is a double bond or triple bond, both atoms are considered to be duplicated or triplicated.

¢ Non-superimposable mirror images are called enantiomers which rotate the plane polarised light up to
same extent but in opposite direction.

¢ Diastereomers are stereoisomers which are not mirror images of each other. They have different physical
and chemical properties.

e Meso compounds are those compounds whose molecules are superimposable on their mirror images
inspite of the presence of asymmetric carbon atom.

*  An equimolar mixture of the enantiomers (d & ) is called racemic mixture. The process of converting d-or
¢- form of an optically active compound into racemic form is called racemisation.

e The process by which d# mixture is separated into d and £ forms with the help of chiral reagents or chiral
catalyst is known as resolution.

e Compound containing chiral carbon may or may not be optically active but show optical isomerism.
For optical isomer chiral carbon is not the necessary condition.

Calculation of number of optical isomers

The compound Optically active forms | Optically inactive forms (meso)
Unsymmetrical 2" Zero
Symmetrical If n = even 2(n-1) 2%—1
Symmetrical If n = odd 2(n-1) _ o(n-1)/2 2(n-1)/2

*  Where n = no. of chiral carbon

The different arrangement of atoms in space that results from the carbon-carbon single bond free rotation by 0-
360° are called conformations or conformational isomers or rotational isomers and this phenomenon is called
conformational isomerism.

CONFORMATIONAL ISOMERISM

Newmann projection : Here two carbon atoms forming the o bond are represented one by circle and other by
centre of the circle. Circle represents rear side C and its centre represents front side carbon. The C-H bonds of
front carbon are depicted from the centre of the circle while C-H bond of the back carbon are drawn from the
circumference of the circle.



Eclipsed form (least stable)

Conformations of butane :
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H,

Staggered form (most stable)

4 3 2 1
CH, — CH, - CH, — CH,

Fully eclipsed (less stable)

CH
60"
Rota tion Rotatu:m Rotahon
MNH CH

Gauche (more stable) Partially Eclipsed form

Anti Staggered -form
(most stable)

The order of stability of conformations of n-butane.

Anti staggered > Gauche > Partially eclipsed > Fully eclipsed.
Relative stability of various conformation of cyclohexane is Chair > twist boat > boat > half chair



H,/Pt, N, Pd
aH=a,

Zn-Cu couple BOH

200 C
Raney Ni/250 C
Sabatier Sanderens Reduction

Transfer

Hudrogenation FL=CFHL HZN_NHZ/HZOZ

Br—CH—CH,

\ [

B—R (1 &2)

B—R (2 &3)

ai—ai—Aa

/P(FC/A R—o—;—o—g < 1 Na/FLO B—R
@ e o) g G_Q_CHZ_CHB — K= R.Zn
-
11 (Frankland reaction)
_ BH /H,C-C-CH/HO
AH—OFH L
H/Red P. S,
R 1 2 dio RZOJIJ (Corey house synthesis)|
i
H/Red P. . a,
[
H/Red P. HCO—Cc—aH,
o
5 C NFLNH, /EtO Na' (walf kisner reduction) H/Red P HO—C—CH,
HC- JLEp— NaOFHH+CaO/A
e Kolbes electrdysis AL C,
HC < oNa 4 AI(OH)
e}
soq, %,

GH—CH—X [E>A,>Br,>1)

A1—aH—A[5.0: 3.8:1]

3>2>1) H—O1—SOH< HSO, + SO, hv
o, N
—NO, + CH—C—NQ, o
a HS0,/400 =7e) ai—aH;
Cr,0,/Al,0,
Aromatization : C 2 @ C\ Cr,0,/A1,0,4 @CH
500 C 00 C

Isomerization :

Anh AICl,
/\/ , ’

Combustion :

3n+1
CH

n "2n+2

CH, +20, - CO, +2H,0

CH, — CH, +%o2 —>2C0, +3H,0

www.smartachievers.online

CH,(CH,),CH, ———>

0,—>nCO, +(n+1)H,0 2CH, — CH,

Anh AICl, Anh

o (CH,(CH,),C

(Triptane) (2,2,3-trimethyl butane)

Pyrolysis:

— CH, —+=—>CH, — CH = CH,

600°C

CH, — CH, — CH, — CH, —_>CH,

600°C

N+/\+/+/

+CH,

AlCI

L

3 HCI

Isooctane

— CH, +CH, +H,

— CH,— CH=CH

2
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Nutshell Preparation of

Elimination Reaction
E, 2 &EICB
B o H
HC-OI-ai—a,

B I B
Y

FLSO,/A or Hy/PHBaSO, e
R-GH—QH, e HC- G e ar,
OH POy or (cis Alkene)
ALOy/A
X Na/Liq. NH, _
Alc. KOH — (= (=
R- G_IZ_ &]—IZ C—I—]X Birch Reduction I_I3C CEC 0_13
(trans Alkene)
(X:AQ, Br,))>Satzeff Rule R_G_I_G_IZ H
e e Ph P=CHL,, (lides) I
! ! Zn dust G Wittig Reaction CR H
. X Pyro]y&s _9_ ~ I -
: R-C-O-O- (R
R~ G_Iz_ g_l For I—hgher Alkene A ® -
° X —————— ((H,;CH),NOH
_H_ - R Culi —
R C C G( Kolbe electrolysis HC=a1-a
—C c-OK®
H O

'

HC GEQa,
more substituted
alkene is major product

:

Satzeff Rule
@ LBr, A, OTs, OBS
in presence of base
OH / MeO / BtO
(Alc. KOH)
6:1 (trans to cis)
Y : OH/Cone. H,SO,/A
: OH/H,PO,/A
: OH/ALO,/A
: OH/P,O, or ZnQl,/A

HC G GH=H,
Least substituted alkene
is major product

:

Hoffman Rule

: In presence of bulky base
: When more bulky groups
are presert around B[O

. When v; is N Me,/OH/ A
. SR,/B /A
+
: 1|\]R2/A
5
:F/Bese
: Puralysis of ester

Y : OH/ThO,/A

www.smartachievers.online
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Nutshell reaction of Alkene

> a
] a,/500 C
AL QECH, « 2
OH
i SeO,
aLai-al, «———2 |
aHN
HC- Q= O,
ci,
. LSO)3
on 200-300 C
O,
(Corbrstion) QO;HHO +——2—|
I&' 5+ 06—
I—Br
HC- OO 1 «——
(|] &+ o
HC-QH-Qf B+
lCl 8- 8+
d—B
HC- QO Br «——————
(Il 5 8+
A—N=0
HC-QH- G N=O+——————
&~ o+
H-O-a
HC-OFaLa+——
OH

! X~ + H—X
II. _GI_G_!‘ _GI_01<—
C %C HBr, HA, HI
(Markownikoff Rule)

Intermediate :carbocation O_H H"/H,O
(thus rearrangement ocaur's) I_ISC_ G_I_ CI—IS ¢
Rate EAR : R,C=CR, > R,C=CHR > RCH=CHR > R—CH-CH,> CH,=CH,

H

Anti Markownikoff Rule N e H=Br
(Peroxide Effect) I_]3C GG R—O—-O—R
_H
e TR
H l_b(OAQQ
Cc—at— - —
s ' (!
HoOAC
w19
HC—ai—ad, MR)
KMnO,/H

o)
H,C-C-OH-QO,+H,O

[ (}13 ]
HgC-C‘C—R——> H3C- =0+ R- C OH
H

HC G aL,— o OH

\4/

Anti addition of Br, a
cis — dl. dibromide NeQl _ '3 —
trans —meso dibromide I_I3>C [ E
*Regioselectively : 1
Markownikoff Rule (MR.) K

H OH
BH,/THF P H,0,/NaOH T
3 g (Oxh g—l a).B HC-G+H,

H,O/ACOH
———

H
HC-GratH

D,0/ACOD

H
HC-GFaLD

OsO,/NaHSO,

H- O G—I
or dil. All. KMnO, Syn addition)
"

C- G—I—( 1 ds— meso (dio)
I_% trans — dl (diol)

(Bayer's Reagent)
O
/N amos eH
H,C- H—H,
*OH

(Anti addition)

Y%0,/Ag/A
o Fcco HC G-

Epoxidation

7N

(|) (13 HC oﬁo\oﬂz
O, 2 ]
— > HC—H—O4,—* l [

H, a, S

@ N @ HO/Zn
HC-CH* FrCH <o
1% ? H,O,
H,C-C-H + H-C-OH «+————
OH LiAIH,
H,C-C-H + H,C-OH
H

5 araLe«——— |

(o

www.smartachievers.online
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Nutshell Preparation of Alkyne

B‘ Br
| (1) Alc. KOH H0

Hlectric arc/1200 C
Berthdots process 2C+I—IZ

Kolbe's electrolysis CH— 00K
(——2 " -

a1—O00K
(i) NaNH,/or Na _
RX H-C=C-R
s st
CH,Mgl _
ks |[FFCSCHGH, [ WRX H-C=C-R
HC=C-a . o> Isomerization
NeNH, | R—C=C—H Ao
o NG BN, NS
HQ, 6AgL,a——»| RTCCR NN,
liq. Paraffin
Nutshell reaction of Alkyne
X H H
1 HX H-X H/N H/N
R-C-C-He—R-C=C-H — RTGFGL ——»R-aL-d,
X H X H/Pd
_ _ e
Markownikoff rule —’4 R—CH=G1—R (@)
Br
! HBr II3r H—B NevLiq. NF,
R-CHy OBre———R-GFH «——— | |[R-C=CH| [(Brchreduion . K F=CFR (0o
perxide or(CZH. 2) NevLiq NI,
Il ' /dilH, R—C=C—R ——>R—(;Q\Ia for terminal Al
R—C—CH;—R—C—CH;—R—C—C p 4 /A0, (for fone)
- — R—C_OAg (white ppt.)
Hg
o)
TRl O,
R-C-C-H “7 0
? ?
-
R—C—O—HT* H—C—OH H,0,
qa

Lovisto) = aHasa, —

] oA ™
HC-C-O0,«——HC-C=ai-Q«——

OXIDATION
Alk. KMnO, o0
HO-C-C-OH

KMhO,/H ? @]
——— 2H G-OH —»QO,

S0, H-C-CH
H-CEC-H|

Alk. KMnO, o0
> — > HA
H,C-C-C-OH e HCGOHCCH— #
a4
a

Q o o
M HBC-C-(J—I"‘H C G—I&VHBC C-O+-Q0, Cud,/NHA
e -resecen

HC CGCH

HC-C-C-H

O

KMhO,/H._ G
2H,C-C-OH

KO0 /H*

S0, . HCCCH,

HC-CGC-CH,

www.smartachievers.online
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Nutshell Preparation of ALKYL. HALIDE

1 —>A praong heating 2 (R-OH)— 5 mins;
rq HA White turbidity immediately (3 R-O-H)
HO+POQ+CH;- G- A . s Remgen™ FLC-GH-A
H,PO+CH;- O~ Q : HBr 48%
S NeBr+H,SO, HCOL B 5, Akeng

HPO+CH;— L Br HI57%) (3 — Alkene)
HPO+OL-aL—

Hasos A a5 ©

HC-GH1
H,C-GH;- AN

[eF Nal
HC OL-H 7> HC AL Q4> H,C Q1 Fnkelstein Reaction)
(e}
H,C-00Ag — > H,CBr+Q0, T +AgBr | (Hunsdiecker Reaction)

(@]
AgF .
I_IBC_ 0—12_ a —Vor HoF, I_ISC_ G—]z— F (Swart reaction)

Nudeophilic substitution)

Finkelstein Nal OH
Reaction THC G- 19—~ "= TAqron TG O OH
HC G N=C=Oe— 9| St e -
Nes™ o BCIECEN
iy S-C=N +
S2 C-O1N=C
Corey house (C ,Culi I_% G_IZ
emthesis HC-GO1; O_Ig G_Ig,q% 1>2>3 K'ON=O I_IBC_Q_IZ_O_N:O
HC-CHy o—c—&g.ﬂ_ laeoNO |y G—E—N//O
HC- G5 SONa o N5 “o
P Ne,S /©
HC-OLS O Gle—2 | LN
2 C N
AGSCN - e NO_
HC-GI; N=C=S «— 22 T, OLONa"

—m—’l—l‘g(:‘ ;- O, al, R—B—>1)

o ¥
\/\C_C G GH— O Br Cc-aH—sH
He-ar G (CHO-O, O | o N HC OH;
| ouse oo s ay

:> | excess HC GL N, (1)
-l CH, CH,NH,
@ _ e T H,C- O NH-O 5 G, (2)
™ CHYNH
Gabriel S oy e _©° | — > (@ LAaL)N@G)
Pthalarride + HC- H;O Et,N P
synthesis » 4’
Alc. KOH N*achNzﬁ — o+ _
Wtz e H-c=one 1—13(:—0—12 Cc=C-H
Wlrtz-Fittie
Rencion T Gﬂz@ Na/EtzO O s oG H
pos 1.2 not3 R—X)
EC. lation [— -« 3
Alliat Q 2 L @ NeBH,/BOH—>2 &3 not 1 R—X|
Mg/Et,
Zn-Cu couple / EtOH

Zordil 1O NaEOHT [ EC T h

I —
H,C—C—NHNa

HC Gy NH-C-GH,

www.smartachievers.online 15
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Nutshell Preparation & Properties of

DI, TRI and Tetra Halides
aia
ZryFL,O
a,
Aq KOH% H- g:— a/{@
O
OSC_ 1\K)2(Cl'lloropicﬁn) (tear gas)
HC=C-H
OH 9
Chloretone CH
@ KOH O—GFHL, @— OH
I_ISC_ G_IZ_ NE C<—C — - Ethyl ortho formate
Carbylamine Test iy G N, Riemer Tiemann Reaction
a,/hv
aH,
cs, 3Q,/AI0,
S Fe/H,O
aiqa, Gty o () h
500 C
Oron K¢
OH
OQFe—>Fs Son
(Freon) KOH/A
I]
I—I3C— C-H
C-C-H——t
HO R
2HC
H-CC-H - I—ISC—(]—I:(]—I—(]—]3 Q
Fa o C-OH
HC-aH———> H,CCH
,,C_O_I
O
KA,
C=
e, Ay G-a ——2HcEaH
PC,
Q—]ZT Q—IZ 5 9
S | < c
Q_I = O ' s \
KCN/EtOH (I}IZ(I}IZHS—’HZE gﬁ—»HZ(F )
N ON H Nes et
O

www.smartachievers.online
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Comparison of S 1 and S 2

Syl SN2
A Kinetics 1% order 2™ order
B Rate k[RX] k[RX][Nu:™]
C Stereochemistry Racemisation Inversion
D Substrate 3 >2>1 > MeX MeX>1 >2>3
E Nucleophile Not important Needs Strong Nu
F Solvent Good ionizing Faster in aprotic
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible
Comparision of E1 and E2
El E2
A Kinetics 1% order 2™ order
B Rate k[RX] k[RX][B:]
C Stereochemistry No special geometry Anti-periplanar
D Substrate 3 >2>>>1 3 >2 >1
E Base Strength Not important Needs Strong bases
F Solvent Good ionizing Polarity not import
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible

Summary of S.1, S 2, E1, and

E2 reactions

RX Mechanism Nu:~/:B~ Solvent Temp.
Better Nu:™
Sn2 HO.~, C,H.O: _ Low
1 Polar aprotic
E2 Strong & bulky Hich
base (CH.),CO:~ g
Sy2 HO:"C,H;0:~ Low
Polar aprotic
E2 (CH,),CO:~ High
2
(Sy1) (Solvent (Low)
Polar aprotic
(E1) (Solvent) (High)
Syl Solvent Protic Low
3
E1l Solvent Protic High

www.smartachievers.online
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Nutshell Preparation of ALCOHOL
I
CH CH,
H | CO+H dil. H,S0, \
(CH).CICH,),—CH,+—— Me,C(CH,), CH,—C—CH—CH,
o OH CH,
B,H,/THF Hg(OAC),/H,0
H.)C—CH—CH CH,—C— CH—CH,
(CRIC—ER=CM *H 5 /N0 NeBH, |
H OH CH, OH
0
9 (”) 7\
H,0' § MabBr C—H CH;=CH, I
CH,—CH,—OH +—— H,C-C-H - - CH,—CH,—CH,—OH
H Grignard :
OH
Reagent |
QH ‘ » CHCH;-CH—CH.
20 Hsc_,é_CHs: CH3MQBI" H,0 3 2 3
N OL00C | o chon
OH ~2/HO s
. \
3° CH,—C—CH, C o
\
CHC—O—Et I CH,MgBr I
OH CH; o d CHy C—CHy 7757 = & CHyC—CH,
° oy L,Vigbr e Il O 3
3OOl CH—C—Ch, H—C—OEt M CHMgBr . .
CH, H,C—C—H Fom * HC—¢ .
Aq. KOH ) OH
CH—Br 22590, cp_oH
Moist + Ag,0
+ Reduction
| LiAlH, /H,O
e g ———— 2 — —
H,C—C H — waBH, /EoH CH,— CH,— OH
(0] OH
Il LiAlH, /H,0
H,C—C—CH,

NaBH, / EtOH

H,C—CH—CH,

H,C—C—Cl _ LA, /B0 o CH,-CH,-OH
(I)H
H,C—CH;-C—0—C,H, Llﬁla'-l/“E/tg;-zlo > H;C—CH;—CH, + C,;H,OH
/O
LiAH, /Et,0
— ——— "~ 5 CH,-CH. -
H,C—CH, H,00 CH,-CH,-OH
/A P
H,C—CH-CH, 2020 5 i C—CH—CH;H
- By Fermentation

ClZHZZOll + HZO

sucrose

2(C4H,,0,), +nH,0

starch

www.smartachievers.online

—me

Invertase
LN

Zymase
C.H,,0, +C,H,,0, —2m=¢_,2C H_OH +CO,
Glucose Fructose zymase T
Diastase

Maltose

nC,,H,,0,, H,0 2CH,,04

15
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"NUTSHELL. REVIEW AND PREVIEW OF AL COHOL. REACTIONS'

H,C-CH;-CH;—C—H
or cyclohexanone

Pq, _
S — oo
Pq, CHMgBr —
H,PO+3CH—CH—Q < 3 > CH+CH—CHOMgBr
e}
[ ®)
. - B a1—C-OH | I
HPO+3OL—C1—Br 3 GHCH,_OH Gone. HSO, . GH—C—O0-GH—OH,
) A e}
HPO+3OL—CG1—1 ¢ I o
@i—00 H
HA+SO+CH—CH,— Soal > —C-O-H
HQ/ZnQ,
SO+ 1L—C1L—A sz/@ Lucas Reagent SEmSES
ol &
N
HBr 48%
o — 2 » OH—O1—Br
NeBx I_IZSC)“ [3 R—O—H — Alkene]
(3 -Alkene) H—OH,—1 H
KI/HPO,
Conc. HSO, N >
O_IZ=G_L < - 4 v G_ng_IZfNI_IZ
170C ALO,
QH—QHHSO, +—22 ALO,
100 C > CH~=CH,
HSO 620 K
(A1a1),0 e
~ H,S0O,/A/140 C
—O—CH— < > OH—H—O0—CH—
aiaH, ai—CH, eTETSTETE)
oH 18 g [ é
I I HCG-C-OH
Reagent PgC—O—E—G—Iz—Q—E I_EC_G_IZ_Q_I-O_E ICI—g
1 Alcohd 2 Alcohd 3 Alcohal
PCC/CH,CI,
PDC/CH,Cl, 0 0.8
Jones Reagent [ ”_ I
H,CrO,/Aq. H,C~CH;-CH;-c—H H,C—CH;—C—CH, No reaction
Acetone
8
KGO’ 0 i i
KMVhO,/H'/OHV/A H,C—CH;CH;—C—H H,C—C—OH+CH;~C—OH
i B
Cu/500 C H,C—CH;CH;-C—H CH;—CH;—C—CH, H,C—C=CH,
Al(OBuY), ﬁ (I)I
—_—
Acetone H,C—CH;C—CH, -

Lucas Reagent Cloudiness appear

within five min.

Immediately

N—OH
Nitrolic acid

H3C—CI—I2—C|IH—N02

N—OQO

HCl/ZnCl, upon heating after 30 mins.
at normal temp. no. reaction
Victor Mayer's Test

CH, ¢Hs

P/I, CH,-CH,-CH,-CH,-1 H,C—CHs-CH-1 H,C—C—1
CH,

CH,
AgNO, CH,-CH,~-CH,-NO, H,C—CH—CH—NO, (CH,),-NO,
HNO, H,C—CH;—C—NO, ?Hs No reaction
NaOH Il l

www.smartachievers.online

16



JEE-NEET Chemistry Formula Book

Dihydric Alcohol

Methods of Preparation (Antifreeze Agent)

Alk. KMnO, Na,CO,

CH,=CH,

Bayer Reagent H,0

Br Br
1/20, HO"
CH,=CH, Ag (200-300°CCH.” | _—0 9CH,COOK
2 2 Ag 2 G_'Z/ (dll HC]) NaHCOE 3

Industrial methods

CH.=CH Hoa  CH—OH Aq. NaHCO,
T A—NaCl +C0)

CH,—Cl

CH,00CCH, <———— CH;—Br
+NaOH | Acetic acid |
CH,COONa CH,OOCCH;  2KBr CHz—Br

Glycol acetate

Two 1, Alcoholic group : one OH group always react completely before other group react
_  20H000H N
e < T 1e0c CHZ CHZ
A oH ONa
Glycol Diacetate Disod glycollate
—OoNO
T ’ P,
af,— NG, (|}Iz_|0 — C|HZ—C1
o Ethylendinitrate aH,—OoH a od aL-a
I_IZ|C/ I;C_O_]S: G_L,O_IO |G_IZ_G_I %; > 0_12_3 mS B
I_]2C\ O Ethylene glycol | ‘0_12
fooel ag-OH B
H,
‘ _CO+HO PL ae—1 b
O_IZ | - ’Iz ﬁ}lz
HE Q4L gl a,
Ketal c HA
Cu /N a M, gy
E o 160C | 200C | d
o ai-a
Il
H=C -,
| HSO,/A / \
Q=G fore) ros " QP hemac oo
(@] Gycoa]dehyde ’ \ /
at-a,
O
\—v A R ﬁ)
Gyl HO, or ((H Q00 QT & Hir O
Qyocdlic add (@]
CHO KGr,OH or KOH m{:ﬂzggﬂkgo
Qyoxalic acid QO0H
Oxalic acid

www.smartachievers.online
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Nutshell review and preview Ether & Epoxides

_ H,S0,/140 C a, . o B
2CGH—OH o HC GO CH-CH,
— 4+ —CH,—1 a
HC G5 ONa ®Ro1) a, aa a
o0 — > a-C-C-O-C-q,
. aa a
2GHI o HCOE0ayay]
H=CH, ~ crones, ] BCOLOa a >400,+HO
— O,/0O.
TR SR e T
OO0, 2™ I . [ ﬂ*
— a-
_ H'/CH,—CH,—OH GH),0
RERSE dil. H,SO, o
B O+ CHLT H/cold GO
L —CH-OH+ O eq | (FSFBSHO)
, . Faeon, ) CH—CHJl + GH,—CGH,—OH
A e OO GG
o
Heeat e Co-Gi  GHA
GHA +HC C-OCH o 202 00/150 €

?
F,C-C-O—O—H

O
b MO OGO,

1/20,/Ag
CH—HCH, 228 - arad,
(|)_ H NaOH Base catalysed Nu — addition reaction
Aada_li (:I;G_Iz_ddo Nu~ (ID_ H oH
id catalys — addition reaction | _ - _ _
OH HO /N[ Tar et ahatad,
, A aLai—a, Nu Nu
HC- (IJ—I_ 0—1241\][—1 0_15_ H— G_IZ — [Nu— attact least _subftituﬁon carbon]
Nu NEZA T <—H| 5 5 OMaBr O-H
NO— attack C* (more stable) %» G—% G—I—G—lz—b C]—]3 O—I—G—IZ
OH I—I—O .y R R
HC-aH— CH?_ THC Sin C]—Iz' H NH, (C)H_ o
I B > OGO, =2 - C]—I—Cll—IZ
HBr
HC-CH- CHZ ] - +NH‘3 N
B CHON e cnon il
OH G = C]—]?)—C]—I—CIJ—IZ—b CI—[,)—O—I—CH—IZ
HC gﬂ_ af, <— - OGH CGH—O
e} OH
! i e TR CTRL L. N G-
HC-OH-CH + o Bo 5 GTEL FEET
18y H H
4 H (I)_I_I
H
HC-CH R-OH s - GE A,
O-R SH
oD . . O-H
HCe AL «— o CZHSSH cnsy GEGH CHz
oD C2H5

www.smartachievers.online
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Nutshell preview and review of Carbonyl Reaction

O A B O
HC HC NN, & &
I_,IC:N'NHZ +I—gCC_N N, oiasio52 ]—[3C/ H H3C/ a,
— o)
Silver mirror T + -
Test lAg+ G—g—C-CI—H—[Ag(WZ]OH H—C=N II_I O L
Tollen's Reagent = / |
HC C\ i HC-C-ON
(1} O CIT o< A: GuSO, : B : Alk. sod.pot. tartarate |
oL 200 [Fehling Sdl ” at
Benedict solution: A : CuSO,, B: Alk. sod. citrate (Cu0) NaHSO, ]—13C OH White crystal
< - Bisulphite
OH o Il%\ SO'3Na adduct
H,C-CH- CH;H,C-(H, o
o o | &t oo
(OPY ‘ -C-OH; H,C-C-
]—%C‘G—I_G—g G_]z‘—) HO ]_13 II—I Hy i g
MP.V. Reduction 0_13 " G_ls
ZnHg/HA or OH O-GH; Hy
C_ —_ ; - _— H <—_ |
HC- Oy Oy O~ G H e ot = T HCC . C_IC:@QHS
o L AL vergmo - AL CH
HCEECOL «—hnocc—cay«—— | HC HC
O O, OH OH CH;OH \ Z] < Z:|
Pinacolone H*
Pinacol
CH,
O Euaporated | pN-od  HGC
[ R (QH,0) nH,0 O/Ero Conc. H;S0, PHA81052 > OCN-OH ; CN—O—I
nCH, Paraformaldehyde | ‘ ‘—MTWQ I—I HSC
NN A
e oo e ) HG c
e —» I N \
4S5z NN 0 GeN-NH-PR
C-CH-O-CH-
” /C}I% o ]_13 | | G_]3 Conc. H;SO, O 10 G_]S
_Boom | I % % nH—C-ni, HC 1
Temp O—E O_IZ | | 273K @& UD o~
/T He-aro-ara HC“N CNH,
Matafo nral dehyde Metaacetaldehyde I_I‘BC
N-C
RES —.HZ ks C=N-GJH, imine
Conc. HSO, H
H) CGH Reflix ®
@) \ C o H-NE, JH
oo Hy ad - &gm—N Enarrins
@),C-aH Dy HOY BN Et
Phorone < —— > No reaction
o
v " C
Reduction HC-C-o-aH, | RCCOooH | B
I i Bover viliger cxdction —>NH3 NH/C[_\LNH s H,C (II;H_I(ZJ_IZ & a
HC-OGFAQHCH = »HC GFQ+GH-OH s HC-C-aH—C-
NeBH, EOH | 5 at )|\ /J\ CH, Diacetone amine
. I LAH/ELO HC N ey
HCAFaTCH o s HC- QT G- OH “ ’
| PP, _
o OVEO HSC-CIT=G—12 ; HC (IZ=CH2
NeBH,/EtOH | H (G
=G c H CH=CH-CH,
Wittig Reaction
LiAH, /Et,0 OO O ﬁ) . |C|)
RCaLay o [FoicrmAemcien® CHLHH-C-ONa 5 ((H;-C-ONG
NH,NH,/H,0, Il %0, 00 o
> @—Hzc—cngmz— CH C

www.smartachievers.online
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As Nucleophile :
QRIANARD -REAGENT
v
1 _
R-C-O-He——C=0 _
O
i
(1)R7$P514 H-C—H
OH HO"
O-H ?
(2 ) R-CL- H,C—C—H
5 HO"
IO— H ﬁ)
Rf§%—R> R—C—R
R HO"
i
H-C-R H-C—-OEt
leq.
_ ® o)
! HO M= H-C— OBt
RCOITR$— HC—Re+———
I excess
R le)
O I
I R—C—OFEt
R-CR +———
leq.
e-H ?
R-C—R R—C—OEt
R excass/HS(y
o 2
R—C—Q
R-C—R Tea
O—H D
R- (':_ R <R-Cc-a
1'2 excess/H,O|
g) H—C=N
R-CH HO"
C R—C=N
R-C-R HO"
@ T
R-S-OH «o=°2 |
HO"
1. SO,
RSOHe¢——————
H 2. H
oH o
R-GO1-4, /\
HO"
@)
O/ H / \\
R—CH— CH|
R-O+OhR<~—5

JEE-NEET Chemistry Formula Book

1/4 PoC,

www.smartachievers.online

(Active H-containing comp)
GRIGNARD REFAGENT as BASE

H7O0™H | R-H+ MgOHBr
R—O—H

—BEO"H . poH+ MgORBr

_D_O—_D_> R-D+ IV@(OD)Br

— > R H+[_ Mg

i
H-N—-R -
R-H+ g TR
? Br
H-N—R
R
Br
NR, No reaction
H—S—H R_H+MQ,SH
Br

FB—C=CH R-H+R-C=QvBR

A4

> R-Br

a—c= P
=N R-C=N—+Mgl

Qg

-

O_—, R‘N[—IZ-HVIQ\
%R_G\I +I\@:
142dA, RZCd

=fiolef-

20
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Nutshell preview and review of Carboxylic Acids
PREPARATION & REACTION

HC- Q_I__.OOC O v
I—IZIC— OH COOH
HE-OH S22 b oo
I—gC OH 110 C+rH,O"
@
H,C-C-OH
11
H,C-CH; C-OH
— PZ()S
H,C-C= N-—| oo
2 PR it NFL/OH | Na/NaOFT P _ + neont
H,C-C—NH, HC- - ONH, —2—— Nerico, ~ HLC-C-ONa —~—
Kolbes
HC-Br Br, o E':— Ag, / Can O electrolysis I—I3C- G 13
— «— HC- OAg 3 0 A
’ S LO FLEC 2B no-can,
HCec P,O5/A MnO,/300 C T @)
HC-C” O +——F— HC-C- G,
O ? TS, CHOH @
FLC- G HC-C—OH AIPO, Y HsC—C O~ G,H, [Bsterification]
o HecOo H Pate H,- O >-EOH>PF OFH>BUOH
Ketene 973-10301C
PC, E—] 9 9 9 - i 9 t 0
HC-C-AQ*+——5o H-C > H,C-C-OH > B~ C- OH>Pr— C-OH>Bu- C-OH
2
LiAIH,
HC G OH«—————
H,O
HUE — Schimdt Reacti
HC- CI—I3<A— W’ H,C-NH, (: on)
(& + AP 9 A, hv ] T
i =N—O — H C- O TC-O1———— HC-C—C-OH
N#CH;— C— O~ OH, - L hv LG LC-C
) ; T a Hell Volhard Zeli =
insky Reaction
Reading Tdllen's Reagent :
) e T G HC-O _HO oo
c 20Q LN, s O — > HCoOFrCGOo
H-C—OH—=22»  Agl+-QO,T+H,O S - 1—13C}C2H5
i i CH.OH : ;
° Fel'olllrg salution . TS
H-C- o222 > G +CQ+HO N HoOOH
o red Arndt [———HLC- GH-C=O
c 2, Eistert
-C-OoH— = Hg,A,+C0,+2HA
e z 2 Reaction | C H NH, II_I I
& ————>H.C G+ C NH—CJH,
H-C— OH+2Hg,A,— > OO, +2HO+ ZJ_IQLBlack —
It decolarizes KMnO, H' o O
c—apc—ar ECAEC
2KIVIO,+3H,SO, - K,SO, +2MhSO, + 3H,O0 + 5O} [hemae et | o
HC-G5C
o

o
1

H-C—OH+ QO— [CO,+*HO 5

2KMhO), + 3HLSO, + BH—C—OH—> K,SO, + 2MhSO, + 500, + 5HO

Il
(©]
Note : Formic acid does not react with NFLOH; secarbazide & phernvl / hudraze
Q o
L C
A : S A 5 C-OH
COOH — "+ H-C-OH: (D2 —A | , A .E}O
QOOH ° C-OH aLQ o
o o)
O\ " O 9
I—IZCC_ A C-OH A Cl OH R
e (O, T O
s G oH =4
e} o) o

www.smartachievers.online



Hsc_g_a_l PC]5 or P03 01'5002
Q_ o
H3C'C'O\Ia Distill.
o POQL,
HC-C-ONa —
Q 0 N,
Nt HNCOL v eay @
H0 NO —
HO
NO, N, I
o H.C—C-OH
I

CHN,
- C-CH— - HC- AECGO+— ]

HC-G% Aq,0
Arndt Estard Reacncn
kgc—a{;&—(} =il
!
HCGHC N

Q GHE N,
HC-CHEC-NFGHS——

HoaeN N

E
Hﬁ%c ol
HC 042C OH
HC- Q-G )
(0] +
+ Nl
- <

Curtius Reaction ]—[R)C—l(lj—N:N:N
HC-N-CO
F%C—N—[ZM
I_D_
Lossen Reaction O—[S C—I\][—I—O_H‘__N]——[2
HSC—NH;—3 H3C‘N=C:O<—I
HC. /Ph HQ, Ph JOONL @c—&—ph L
¢ . PHAS
N\G—I I—D NBaclqmrmReanar\gerTerﬁ
O
Conc. Il Il
F150, HC—NHC-Ph+ Ph—NH-C-CH,

LiAH, /Bt
H,C O O oo

d

I H,/P
[or LA(Cou,H~78 O I‘%C‘C—H‘m‘

QuinolineS

www.smartachievers.online
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O — Qe

MmO —-—xXOC IO

0

HC'S

Acetyl Chloride

Distill. O
g, G 0-C-H),
FO-C-CH,

Pq, 1l I
———HCCO-C-CH,
HO
H/HO~
GHOH
—HQ

HCC- O CHNH,

0 HZSO4 (Schimdt reaction)

I
HC-C-OGH,

?
HC-CO-GH,

-+

CHONa
—Na(l

CZHSO— Q
H3C C-O-GHAHHC- A

@{jao@

A0 O=C-, 1200
Fries - Rearrangement

0
I B
HLC-C-NH, ——> H.C- NH, [Carylarine Tex

Hoffrmann Bramoamide degradation

¢
H,C-C-NH-GH,

+
C-N=C
wery, 9 G 5
HC-C-N KOHTOAQ3
CH, -
L No reaction e,
: ? HNO, o
w, HC-C-NH- N—E—TZ>PI3C- N-C-0
(]—I
T HC c 5 &w P%C-C-CH3
a
(CHy,d i HS0, P
W HC-C O - HC-C I(—:I: QG_]BMaityl Oxide
dry [

((H),C-CH-C—CH-QCH),

0 0
PO HCC P HC &—o—@

(Bayer's Villiger oxidation)

—DO:C_O_[?, © ZnHa/HCI

HC-a,

Ad —_—
A
Red P/Q, O
T’ a- CHzCG (HV.2 : Reactions)

22
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ACID anhydride

O
O 1
I PO, H,C-C-OH _._ AIPO, i
H,C-C-OH O=C=CH, $—7s0xr HO-C-CH,
9 o) Pyrolysis _9_
H;C-C-OH He-C-q  9631045K H,C-C-CH,
@ HC—CH,
I :
N H,C-C-0
O o
H.C-C-Cl Distill. |
_C-BNL 3 “H,C-C-H
H,C-C-ON& G i
OH
H,0 Q @)
2H,C-C O]—kH—+ r———>H.C-C-0 + H,C-C-OH
O I
H,C-C i M0 L e (C)—NH
oyt HiC~C-0-CHgr— , )
O
C,H.NH,
= _Z _ L H,C-C-NH-G,H,
H,C-C-ONa +H,C C\o—c P °
B = Hc&N’CHS
——>
o H,C—H,¢ C,H;
I H,C—CH;/—0 Et;N
2H,C-C-0-C,Hy 2nCl ———— No reaction
ntd,
EtO O NO;~0-NO i
H3C—C—C—IC|3—O C,Hy |2 — 2, 2H,C-C-O-NO,
20
LAH,/E,0
PCl, Reduction H3C CH,-OH
2H,C-C-Cl +— 0
1«0 Il
= bh_CH=CH—C—
@ H,C—C—0ONa" o C(Il;I k'CH tC )OH
O O=C-CHyq— >~ | 3 3 a erkin reaction,
H,C-C-OH+ AlCl, 0
Heating effect
-Hydroxy acid
o-Hydroxy acid ?l OH o) B-Hy y o
i | I H I
'H HO] o . //C;[C o CH;~CH;~C—OH ——> H,C=C—C—OH
H —_—
H,C— CH HC CH, — > H,c—Cl; | ’
e = on g en g
O Lacitide H,C— CH CH;-C— OH—’ CH=CH—C—OH
—Ket id:
v & 6—Hydroxy acid o o B —Keto acid
o [l Il A [l
L6 H,C—C—C—C—OH —z5—*H,C—C—CH,
C H T/ H2
B OH—» | y-Lactone
(@) O
—OH I NaOH I
Y O,N—C—C—OH H,C—C—OH
0 H, A
I
o +/A ‘r
6 “Son15 /6 Ny
_ O &-Lactone
v s O-H HNO,

H—0
Ph—CH-CH-C

— @ A [
—ONa——— Ph— CH=CH-C—H == Ph;—CH;C—H
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(@]
; P e

%
HC GO,

(@]

- [ee) i
HCOomaL o Hecoay
Bayer villiger oxidation o

I} HC—a1
HC-C-Org— —

Nutshell preparation of Ester

o o
HC-C-O-H-alN, —* HCC O,

O
GHOH e
¥ or G —CH,—ONa" Hoecoal

Nutshell chemical properties of Ester

®
HC-C
O-CHy CH,

N

HC- C-oH DT
@
HC CNH, « 5|
(Irreversible) P o P
HC-CHy OH+OH;-C-Oha .%

o
H,C C-NH CGH, L

o

T CH,MgBr I CH MgBr
HCC- G5 —HC-Cals—
a

oH ¢ LiAIH,
HC QL +HCGL +—5 5
Q PqL

HCOGEa+ HCC-aQ+— ]

O _
] Zn 1 EON®
C?I—ISO'C—O—IZZ\’B‘E I—IZ(I}C—O-CZI—]SdTZ
i i
Reformat sky reaction y:—Ph EO C—Ph Darzen
(Ij—[ (I]—I3 reaction
3
N Q Q
9 ZnBr Ph- (Ij— g—l— C-OCH,
CHOC-At-CPh t Cer
H
-Br
HZOlNHqO l
Q@ OH I

CHO-C- G, —GiPh Ph— OGO+ C-OCH,

A OH/H,O

? H
Ph-GH-GH-C-OCHL Il—I
QO o
H-O A \ Il
—_— ! «— Ph—OT-a15C-0O

o
1
H,C-C-NHFNH, 2N |

O
. ]
OSS, H C= H+CH,— C-OH
CHONa" ®
O necoan,
(Transesteri fication)
(@)
HO ’ — (—
——— HC COraL,—aL-OH
H (Reversible)

?
L ]—[3(:— C- ]\][—]2

H,NOH Q@
— > H,CC-NHOH

O
( Culi "
O
DIBALH 1
ian” HC G AL G OH
O OH
Na/xylene

i
————>HC-C-O1 Adgyloin Condensation
o Y 5

_ o
+ 1 I
LB HC-C-aBEC-OGH,

Qaisen condensation

Q@ ? D
alFEai-C-aH, | G5-CH LaL
> HC-C=C
\ \ L com
® | S
z o
Knoevengel Reaction
o Q
s—C=C— _ — _H_
AL at at-gc-al
Tt B
5 b §°8

Micheal addition

www.smartachievers.online
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Nutshell preview and review of Amide, Cyanide and Isocyanide

H,0
H,C- C ONH 272 -
\ " NeoH  N=C-CH,
H,C- C .
: i 0
(CHC),0 HO-C-CH
11
H,C-C-0-C,H,
+ _IO (II) — NaNH, EDOH OH
N H3C_C:NH‘—'_‘H3C—C‘NH<— conc.HCl | CH C NH‘— H C- C NHZ]CI
500°C
n — Na
1/2 1,} H,C-C-NHNa+——
dil HCI
I HgO —>HCCOH NH,Cl
(CHy—C-NH),Hg +———— "
H,C-CH;—NH s i
- 5 s o | dil HONO 11
3 z 2 Et,0 - H,C-C-OH + N,+H,0
Hoffman Br,/KOH
Bromoamide HBC_NHZ D —
Degradation o dil. NaOH O
- n —
¥ 2 CH,MgBr I—ISC—C—ON,LNH3
H,C-C-CH, H,00
O P,0./PCl
Na socl, |P,0 L s H.C-C=
H,C-C-NH-CH;Ph + 5o — 2| 2 A HCTCEN
-, A A
H O
i P,0./or AC,0 H,0,
H,C-C=N-OH——2 o H,C-C-NH,
[Partlal Hydroly51s]
KCN/EtOH —
H,C-Br ——— H,C—C=N dil HCI Q
¢Mg/Et20 H,C-C-OH
_ Completely Hydrolysis
CI-C=N
CH;MgBr ZH6)
2 CH,MgBr T
- 5o, - H,C-C-CH
Ag—C=N +
H,C-Br——— H0 ’ ’
O=C-CH,
CHCI —
H,C-NH, — -+ H3C—ﬁEC A | HOwme, @
POCI,/A THO
HBC—NH—C—H o o
dil HCl | H,/Ni SnCl,+HCI I
H‘&‘OH+H3C-NH2 LZIH H,C-NH-CH. HH#,I—%C—C—H (Stephen’s Red)
O 1/8 S PN
H.C-N=C=0 > 5 »H.C-N=C=S
3 HgO : 0P L C-CHNH,
cl, Cl
—>H3C—N: C\ LiAIH, C-CH—NH
Cl Na/EtOH e Reduction
or (Sn/HC)) (Mendius Reductions)
Amino Acid :
(0]
. I Y
2 HO—(|: /NH—C\
— A
H,C C\H _CH—CH, —> H3C—C{-I /CH—CH3

//C—NH

0
NH (0)
| 2 I A 0 { ‘HH/AC

H,C=CH=CH;~C—OH — 1y, c—CH=-CH-C—OH

www.smartachievers.online



JEE-NEET Chemistry Formula Book

I

METHOD OF PREPARATION OF AMINE

I

Hoffmann's Ammonolysis

H,C—CHj1

NH, S coH NI
H,C-CH;— Br—X>Hc CH;—NH,~— (CH;=CH,),NH ———— (C,Hy);N 25/

Good yield 1 Amine (If NH, 1 excess) / Not suitable for Aryl Amine)

Reactivity - R-I > R-Br > R-Cl
Gabriel / Phthalimide Synthesis :

o
¢—oH
o—» NH—» NCH—»HCNH+

2 & 3 — can't be prepared : Aromatic amine can't prepared
Reduction

P%C‘CENWH&CHZ NH,
+___ — Na/EtOH _ _
H,C-N=C g o~ H;C~CH;NH,

_ LiAlH,/Et,0
R-CH=N-OH———F=t—> R~CH;~NH,

or B,H,/THF

Hoffmann Boroamide Degradation

1 Br HO
H,C-C-NH,———* H,C—N=C=0";5=> H,C-NH, e i _  NH,
I NH,H—C—0 I
Schimdt Reaction Ph—C-CH, A Ph=C- CH,
. 0
HN,+H,SO, H,0 0 " g M ll\IMe2
RCOH—>R N=C= O—’R NH _n — T Me _ _
Et—C—Et DMF)/A Et—CH—Et
Lossen Reaction
o) _ . +
T H,N—OH H,O NaN,/A H,0
R-C-ClI R—N=C=O0—""" R-NH, R- C Cl*’R N=C= O—> R- NH
Hsc—ﬁ cl
0 H,N—NH, _ ___ HO
Sono —"R—N=C=0—"—* R-NH,
Fe/HQO _ +
R-NO;— g R NH, e Nmemo O o
SnCL+HA HO/H,0 2
+
NS H,+H—C-OH R—M XCW—H?>R NH
—N=Q—»R— — - —
R=N=C—"g Tha R~NH, S 2

H,C—CH,]I

C—OH
H

Eschweiler Blarke synthesis
i on
R,NH+C=0 —=R,N-CH,

)

R,N—CH, | = R N=cH
2 —
0—¢=
O
Formic acid act as
reducting agent by transferring R.N—CH
2 2

a hydride to the electron-deficient
carbon & is oxidized to CO,

Reductive Amination Leuckart reaction
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[R-N—SO;~Ph]Na

Insoluble

Reagent R-NH, (1) R,NH(2 ) RN (3) @NHZ
+ _ + _ +_Cl— + _
1. HCl R—NH,Cl R,NH,ClI N QNH3C1
H
.
2. CH,—Br R—NH—CH, R,NH—CH, R,N-CH,B~ QNH—CHS
O

3. I i Q No reaction I

H,C-C=Cl R-NH—C-CH, R,N—C~CH, QNH‘C‘CHs

I ] ] i I
4 (CH—0),0 R-NH—C-CH, R,N—C-CH, No reaction QNH_C_CHa
R—N—SO;—Ph n
5. Ph—SO,Cl H sotuble RzN_j_Ph No reaction QNH_SO;Ph
lNaOH 0 lNaOH

KMnO,
RC-NH, —=R,CNH,

6. Carbylamine Test R-fr\]gc_ No reaction No reaction v
N=C
CHCI,/KOH (:CCl,)
7. HNO=O /H*  |R—OH+N,+HCI R,N-N=0 R,N-HON-0 L Ve e rom
(0—-50C)
8. Hoffmann Mustard Oil Test
1 ﬁ I Il _ ﬂ»(@m{) C=S
" C=S R-NH—C—-SH R,N—C—SH 2
A/HgCl, R-N=C=S + HgS No reaction No reaction el ph—N=C=S + Ph-NH,
2. Hoffmann Test
COOEt CONH—R O=C—NR, O=C—NH-Ph
COOEt CONH—R COOEt  |No reaction | O=C—NH=Ph
Oxamide (solid) Oxamic ester (liquid)
R'MgX R'-H+R-NHMgBr R"H+R,NMgBr No reaction R'H+PhNHMgBr
Ore O[O Joman | O
_.c
O—C\Cl (RNH),C=0 (R,N),C=0 No reaction [ Ph-N=C=0
noR
_N=C= (1 —NH-C— i Il
Ph-N=C=0 Ph—NH-C—NH-R Ph—NH-C N\R No reaction Ph—NH-C—NH—Ph
Oxidation R-CH,-NH, R,NH R,N
KMnO, R-CH=NH _1:2'y RCHO| R,N-NR, No reaction
H,SO, R-CH,-NH-OH R,N-O-H R,N=0
R—(IZ:N—OI-I
OH
R,CH-NH, :
KMnO, R,C=NH_H#0', R,C=0
H,SO,
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Nutshell preview and review of Nitro and Nitrite

| 5
aLarayay,
lHNO3+HZSO4:675K
aH, o
afC-ata, +G—I§Q—CII—I—C1—[3
NO, H nNo,
at, a,
a5 araL Ay No+FCHy CH-GE OH,
| E | b
Oy O CH,H+GHNO,
NO,
LiAIH A B
HC- N, 55 > aL=ai
H/Pt Zo/HA (o
]_IISC_N_IZ Ni Fe/HA I_Is N_IZ
Hy/Rany Ni S
I I NaOH NaOH
A T T M e H.C-NH-COH
Br OH B H0
1 NaOH NaOH/A
~ ~ — 44— — - =
HCO-C- O N0, o —»P%C_E_H NO; OO aH,
5 5
NaOH/A N SO 50% I
Ph—COH-CH-NO, 5 — HCN, T80, HCHHO
o
P
ROH-N
2 O
HNG, HNO,
R-C- M)z No Reaction
N: e Victor-meyers Test
Nitrolic Acid Pseudonitrid
lNaOH lNaOH
red Blue
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Nutshell Preparation of Benzene

MoBr
© NaOH+CaO+A
BENZENE
CHSCHZOH or HPO, @
or NaOH + SnCl /NaZSnO
Cr2 .
SOH ALO, (500) o
i HH, O/A Red hot Cu tube 3&_1

Nutshell Review and Preview of Benzene Reactions

| Electrophilic Substitution Reactions |

E H C
@ e . —2 )
P S

NO, \ .

Rato — N auv. 9 Q
HNO. E—
CH{GD/CT, oSO a a ¢
a

[Nitration]

SO;H
BENZENE
SO.
Rate <t 2 O,
CH>CD>CT, © H,SO, or FSO,+SO,

R s
(Sulphonation] Zn/H0 aHO

O,
Friedal craft @ © e QO +H,O
Alkynation a+AlQ,
CHs | cuan,
O\\c’ aH, OXIDATION
N I
Friedal craft o aH,—GO g
Alkynation - _ -
cHe-araq, ON,0, HC ™ ) Maleic anhydride
(@) HC. 7
QOOH L+2G 2 —2I+2Cu" 450 c
o, er o
> eh L,/HNO, O
s QN0
250
Gatterman Koch . o+ Ha
Aldehyde Synthesis AC, CrQ, Reduction < Cr
6
aio AIAL/ALY
Gatterman
aldchyde HCN+HOH+Zn(l
synthesis H,O" h a NI—IS Birch Reduction

ai4ad HCOH o GO =

A, H—C—H+HA H,S0, ('}]3
THa o zq, o
a
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Nutshell Preparation of Toluene

TOLUENE

H
- CHOH, H.PO,/HO/ / C\
d NEN at, — RO \ .
O, P&V) AlBr, (low temp)
Nutshell Review and Preview of Toluene Reactions
| Electrophilic Substitution Reactlons| COOH
aH, KMnO,
a a oa
+Hc~ H—a “Aq, TOLLENE H. O
L L cod,
NOA+HC NO,, A% REACTION
I_'2504-'—503
aio —
L HSO,
SOH + HC SOH - CrO+AC,0
i -
a0 -
o NO,
LN, > nogerso, | O QOOH OO, g
(INT) T80 C @\ KMnO, @\ 450 C 8
5
a, NG, ai, QOOH o
aty aHA/AQ, O,/MnO,
©/ + H,C aH, H, COOH e
o KMnO,
i, I — 1, O
e Of el
E) A, G, 0,/MnO,/40 |
L
KMn

Co¥oec CEN o
-

. KMnO, A
If o is absent @ —57> Me,C- QOOH——>CH,CO0H
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Nut Shell preparation 'Aromatic Halogen Compound'

Cl
mp. > © >0 & mi—»
Cl
CH;y CH, CH,
Cl
> >
Cl
Cl

Cl
© HgO or HNO,; "\ Cl/FeCl, ©/
Br, /FeBr Br
Cl +%2 Oz
COOH
‘ cUc1 +300°C CH < CH, COOAg Br
Rashing Process HNO AlCl KMnO Ag,0 B,
H S >
(i) Sn/HCI © ~a,
(iii) NaNO,/HCl/ 0°-5° Reflux
Hunsdieker Reaction
I
+ Cl
Aqu N=
CuCl/HC — Sandmayer Reaction [CUX/HX]
S~ or Cu/HCI — Gatterman Reaction [CU/HX]
Balz Schemann F
Reaction
@ HBF,/ A
CuBr + HBr
Cu/ HBr
Nutshell review and Preview of Aromatic Halogen Reactions
NH H, OH
érSN ) ©/ NaNH, e NOI
(via Benzyme |~ 5
49 lig. NH, 300;: Pa Aq Nazcoa
: Pressure 80° 100°C
CN
CH,Br
Wurtz-Fittig Reaction Na/Et,0 Cl NaCN+CuCN
200°C : atm
Ph
Ph-Br \ warm
Fittig Reaction Na/Et,0 | Ag. NH,/Cu,0 NO
—>
200°C : atm
COOH MgCl = | Ullamann Reaction | Reactlon
-
H.00 THF
@ Nerl
—~————— Conc
NaOH
@ —mNo, NOQ Cu/ A
cl al H,S0,
H.,C CH,CI
+ AlCI, O,
MeO—Na*
CH,4
¢ Q a 0
@C‘CH H,C—C—Cl NH,
AlCI.
+ s NH,/Cu,0 Aq. NaOH
100°C : atm 200°C : 100atm
et
(6] 3 NO,
H
@C CH—C=0_ =0 cl
H,C— (|: Cone H50, KCN/EtOH NaCN +CuCN
@ Von-Richter reaction 300°C /atm
DDT N
2,2-bis(p-chlorophenyl) 1,1,1-trichloroethane
(Dichloro dipheny! trichloro ethane) NHZ Cl
F Cl B
r I NH,  NaNH, KCN @\
‘ Liq. NH H,0
b.ps —> 3l 3 2
& Density @ - @ ) @ <©
\I
NO,  No,
Minor Major

F al
> > >
NO, NO, NO, NO,

[Reactivity toward Nucleophile]
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Nutshell Preparation of Phenol

SO,Na"
s MgBr
NaOH 0,/60°C/A
fused TLO/T +
Cl
2O/A 200°C/HCI+Y2 O,/Cu-Fe
5i0,/460°C
COOH
OH NaOH+CaO/A NaOI'l/Cu-Fe 300°C/200 atm
Aq. Na,CO,
(Dow's process)
PHENOL
H,C— c t I
0,/60°C 205
H,SO, 250°C
hell Revi and Preview Phenol Reactions
NaHCO,
No effervences
NaOH — 4
- N OO, ONa
, OO CH
T I I oNa o,
LA - a1, ap=aiaip—a
= — ] NaOH ag
Qlaisen e L
Rearrangement - o
60 C ?I) i OH O-CH,
o-c-a, e a
? aLN,
I BF,
Fries _C_ H

ZnQ1,/300 a

o
+ Feq, s + Ph—O PO
BHO [(Ph,O)Fel>3H ~ (rejon

o
Violet Colour N
Ph—C—Q @
= O CPh
Baumann Reaction

R@cﬁmduetoB@eneﬁng|

3 N,
H Zn
? NH, PIrENOL. A >
©/C*Q—l
_——

O
O,N NO, OH
(Oxidized P) 2 2 Conc. HNO,+HSO, Br,
+ . —>I_]20 Br- Br 24 6 Tibromophenol

OH ™ e
C. 125 C
Kolbes ©/ OH
Schimdt CO,/NaOH

Reaction
o a0
QOOHL 250C MeOH
OH
HO- ¢ aa,
-
© KOH cHA,
—— =
NaOH KOH
N=NN o ~———
NeNG
HOCN+HIC
aH, [z o
(I: Acetone S + Getternan
| OH Cone. HQ Reaction
o

I 1o

(major)
OoH O @: C_ o
pm C. CO,/NaOH let
OH 125C n
e} NaOH .
I = Phenophithalein —————= (Pink colouration)
MeOH

II
S ovie co,a, < : :
E— O (Berzoquinone)
Ol of wintergreen
HO /HA ]—D—@ OH [Elb's persulphate Oxidation]

) e e S B N
ISR

Phenoduinine (red)

O,/ NaOH o 9 o I
Mo Sy o @)
PO,
CO,/KOH P Pheryl saliculate
H < OF (major products)
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Nutshell Preparation of Aniline
NO.
0
NaN,/A o Curti
oot ) g

2

Reducti Sn/HCl/Fe/HCl,/TiCl,, HCL, SnCl,/HCI
LiAIH,/H,0,, H,/Ni

O
i H,N-NH,/HONO/H* T
QNH—O Sn/HCl/Fe/HCI/TiCl,,HCI, SnCl,/HCl ,N-NH,/ =8
Sn/HCI/Fe/HCl,, TiCl,, HCI, SnCl,, /HCL, Na,s0, | ANILINE' /o o AcOH Q Lassen
N=—NH NH. = Cl— Reaction
2, H.O*
Sn/HCl/Fe/HCl,. HCl,, HCl, SnCl,/HCl, Na,SO, g

©/ NH,/Cu,0, 200°C/300°C

NH,/ZnCl,/300°C
0=C-NH,
Hofmann Br,KOH
Bromoamide
O=C-OH  pegradation
@ N,;H/H,SO,

Schimidt Reaction

Nutshell Review and Preview of Aniline

| aEMICAL PROPERTIES| .

* M50 > Q— 1 2— Anilinium
O (O iz
+ " [@* I -

> N AuQl; Anilinium
|:©— N—q RO62 HPtA, Chlorcaurate
2

0,N NO o,N
Anilinium chloroplatinate N_[Z

O,N  Anilinium Picrate

HC—1
PhSO.Cl QNHHC_I - 'mHC—I
@SQZ_NH Ss0a] ANLINE PN 25 pe vy
Qc—a 9
y Ot iy
N=C=S HgCl, ﬁ‘ Schotten Baurmann Reactions
Pheryl iscthiocyanate |C a o
. | O
PhC-O Dipherl Urea
N—CH w
O Sy
Benzalaniline [Schiffis base]
N, ERSLS T Ec Carbylamrine Test
Br Br/CQ, ROH N=C ‘bylamine Tes
i O o Faaymoc (O
QQ,200C
Z
B oee O
o5C NA™ 20

NaCr,O,
>
Aniline Black
. HNOsHSO,

K4 r207/H* O=<:>=O
NG NOZ He— &-a F.C— E-om
- o oo | @NO
SO, Conc. HNO,
FIZNQ SOOH*+—— Iy

275
Ni/H,

«—2 |

200 C 100 atm

a

Cua+HA

Q
Z
g
g
VN

Reaction with CS,
N
=L "
NH.Z HN-C=S
O, L« @( 7 AaNO,
= +— or
HZN—< >—N N—@ Cu powder a _c=s, _,H;JQN:C:&HQS
H cavHa @/ Black
L .
HC II—I—Q— NEN enyidithiocarnic Pheryl isothiocyanate
’ H Qu/HBr ©/ Br ?
« Co e = @NCN
—Z7 |
BNeP

B
o e

;
L O
?

_ Solid
N—N—@—N ) R ©’ KOH
O CH,OH/A H, L,/A
@.ﬁz— LPOy/ NN, NS+ QNH Ha
oy SO/NeOH .
Qu00 INHENH;
H,0/H* ©/ 2
«— e
Sna/HQ
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NG, Iy
© HNO, +H,SO, conc. F,C—C—O-O-H

Nutshell Preparation of Nitro Benzene

N,O./ACO HNO, H SO _
OGO 7 N $ / ena
NTRO\ NalNO,,/Cu powder
BENENE

Nutshell Sulphonic Acid

BENZENE SULPHONIC ACID

HOH+E® ©
—
150-200 C

SOH
H,SO,+S0, o, ©\
200-245 C
HS0, /180 C SO,H /@\
© Q-SO;OH/Mdle (1) HSO, > SOH
SO.H ca o -
e , 280-300 C soH
v
< HNOB’A SO,H Br,/Fe
NO, _ . A

OH ona’ — B

SOH

SOH

www.smartachievers.online

34



JEE-NEET Chemistry Formula Book

Nutshell Preparation of Benzaldehude

CO+HA + Anh. AICL,

CrO,A,/H,OEtard)
GOy/AC,O/H,O?

T

Gatterrman KOCH Aldehyde Synthesis
HCN+HQA+ZnCl, H,OP O\\ JH
Gatterman Aldehyde Synthesis C
- \ /

i

aia

(CH) N/EtOH
HO" O, .a
/ C

PH(ONO,),/HNO,
H,Pd-BaSO, Quionoline S ©

N

Rosenmund's Reduction

H,C-OH
© B

GOy N orMnO, N

@) | + —

I Z Na
Mg/H—-C—OGH,

CH,~N-OH
H,O™

Nutshell Review and Review of Benzaldehyde Reactions

A
IFI 1 Il_I 2NH,
C-N-C-N=C |
Ph
n KCN
T C
[ EtOH
OH
Benzoin Condensation l HNO,
Benzylic acid rearrangement
OO
I _ + koH
(;— COK ?I:— C=O
Ph (@]
Q@
Perkin condensation CH=CH-C-OH M
KOH
W\
C-Oct
Knoevengel Reaction H= é CHLCOOE,
cor T O
/7
(@]
Reformatsky Reaction o ﬁr ﬁ)
I A CH—C—Ogt
G C OB *Liomma
LNO,
T=-a1-NO; :
i
e H,C—C—CH,
@ OO 5
Me,
Conc. H,;SO,
HC +-—
Malachite green 2Me, ZN—<C:>>— H
M,
O-C-H
Conc. H;SO,
H,SO,/A
SOH

cHO
FHNO,
«— 3
H,S0,
NO,

O

@\ a,/AlC,
-+
a
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H-C-CN H-C-C
e}
H C=N HO
TGN, .
OH
O~ c H CI)H
.
H-C-SO,Na
NaHSO,
—_—
H
H,N—OH @_ S
| =, - NFOH
. H
<O @ O-N-NHL —@
2
O:N O,N
Do, (O -
H 2
(@)
Il
FLN—NH- C—NH, I(I_;N—N—g
H 2
Zn/HA
LA, BLO @CHZOH
O-C-ONe CH,OH
NaOH
50% +
Cannizzaro Reaction
w0
@— CH=N—Ph Schift base
Tollen's Reagent Ve Test
Schift Reagent Pirk cdor
Fehling Soln. No reaction
PC, H
5 (lj_ O
a
ver Cc—OoH
]
e}
PhMgBr OH
HO" N
H
1.AlH, -
— G OH
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i,
MNO,/OH
QOOH Ooz/Hso@
C=N
oH
HC—
KMnO,/OH ™

o-ca,/AQ,
ﬁ S

oca O=C—ONa
PQ, NaOH/
——————
PQ, or SO, NaHOO,
O
P PO, O\ CalOH), P_\
0ot —5— e (O L en
Soda lime
— NH,/A H PO,
A e Ol G
Hunsdiecker Reaction
e @
Br
OH
St ST Q o
) Reflux
NH/HSO, @_NHZ Schimdt Reaction
o \/
@0 1
ne ' BRENZOIC
GHOH i
L C-O-CH,
_9_(}‘ i) S, AAD H
e T N
Arndt Eistert (iii) HO/Ag,0
Reaction
COOH QOOH
. Qa,/FeC, conc. HNQ,
) A COnc. A
a NG,
QOOH
COCH Br,/FeBr. conc. HSO, -
o, e,
Br
OH o4 (H) o™
Br Br
O (Yo o™
«— —_—
HO 0,
Br NO,
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