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Partial pressure of gas in vapour phase is proportional to the male fraction of gas in the solution’
p =K

—

Increases with decrease
in temperature

[

Normal molar mass - ]

Abnormal molar mass |

vani Hoff factor &)

Increases with
il'lcmasumm‘ssurl.‘

» Osmotic pressure — & = CRT

3 % 1000
» Depression in freezing point— AT, = o X W, K100

M, xW, Abnormal molecular mass: Endothermic 4 ;) H > (1, Solubility increases l
K. x 1000 % W molecular mass .
* Hevation of boiling point— Al = —Wl different from expected value
H 1

| Exothermic A_,| H < 0, Solubility decreases |
L

"D

» Belative lowering of vapour pressure —s WyxM, Fi-h |

M, xW, I

Gas - Gas — Mixture of O;and N, |
Liquid -Gas— Chloroform with N,
I Solid — Gas — Camphorin N,

Large [ "
|h-1|nlmum|millng mulrupc:—-——-f."il-\!‘ iﬁm - r;::::::VL
| min ™= * C
—

r

-Gas - Liquid — O, dissolved in water
Liquid - Liquid —» Ethanol dissolved in water|
Solid - Liquid— Glucose dissolved in u.'.:tl:rl

[ll.lmlwluliun — (nhexane and n-hl:plnm:)] dﬂ{‘m- = negative |Ne
AV, = negative

qs?‘x- jﬁ

Raoult’s Law Selutions Types

]

Noneideal solution —»

Gas - Solid—s Oy in I'd
(Mixture of chloroform and acetone)

Liquid - Solid — Amalgam of Hg with Na

‘ Maximum boiling azeotrope

Different methods to express
concentration of solution

4

Solid - Solid — Cu dissolved in gold

2o obe { For any solution, the partial vapour pressure of each volatile
) | component is directly proportional toits mole fraction

r 4
_ Mole fraction Narmality: Number Molality: Number Molarity : Number
Mass by volume percentage (wiv) of gram equivalents of moles Ig'[ solute per of mulu? of solute
I} of the solute dissolved kilogram of the solvent in 1L solution
Mass percentage (w/w) in one litre of solution l
v
‘ Parts per million : For trace quantities
(Mass of solute(g) ! b v _No. of moles of salute _
vol f soluti x100 Mass of companent in solution No.of molesof component Mass of salventin kg,
ume of solution in mL) Totlmam of sdution " 100 Total no, of moles of all components +
* No.of gram equivalentof solute x 100 No. of moles of solute
Vol e
olume percentage (v/v) Volume of solution Volume of solution in litres
L J
1 No. of parts of components x 10* Gram Equivalents of solute
Volume of component Total no.of parts of components of solution Mass of solute
Total volume of solution Equivalent weight
Equivalent weight = e rands)
Valency Trace the Mind Map @
* First Level  * Secund Level  *Third Level
e L™ —
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a5 = -nrel

Galvanic cell that converts

energy of combustion of fuels
Fainting, barricr \
protection, rust

¢ 1" Law — Amount of substance in a chemical reaction which occurs at any |
clectrode during electrolysis by a current is proporticral i the
quantity of electricity passed through eliciro

yte —— W = Zi1
» 2™ Law —Amount of different subst ances iberated by same quantity of

ultithity passing lhfmgh clectralytic solution are proportional |
ke 1y CH, direclly into to their chemical equivalent weights —, . W,oOW, ow, \
eleclrical energy E,E, E
p : — — e — A
solutions r“l',.a i oL [ Rusting of irun, .
-r;% %_@6‘ llurni:.h ing of silver it Abaing electrolysed
- — \ 1\1-
Fair:lda{:gllaws
Electrochemical phenomenon in which metal oxide of metal forms : of electrolysis
coating on mcl.alpsurhcu. R;Eé‘gaaliﬂwfg‘bﬁl Fuel cells Iypes of electrodes . Mercury cell |
energy Products of electrolysis , T —
depends upon (geachon QLCUrs only Leclanche cell (Dry coll |
Corrosion, sl = eannot be reused) ] )
ell: . v Zine § 2 —
D‘inlull- Cell: cathode: Cuppu.n'nud-. : {.mc, salt | Electroc), ontS (Lead storage battery,
bridge : Agar agar; electrolyte : KCN/KNO; . Secondary, .1 by Ni-Cd cell
2 1y i e ey B - ry{can be rechar | cell)
= Reduction : Cu™ + 20" —» Cu;Zn(s) i) Passing Curreng e directio™ |
= Oxidation : Zn**+2¢2n|£n**(C,) || Cu**(C)|Cu v entin opposite di
& . _‘.\‘*\ et ggiation s = o - S g UL
$ £ '
& 5 - : R | 10T
£ £ y; Half cell —» Hesstang® | Mr(ap) + ne— M| l Bt = B~ = =gy
> g ‘%_ | two portions of cell | = :
[ "’
g E / Yy, K = Antilog [_u.“E' ]
& < R o= Unit: Ohm @) | by, | © 5 | onsst
Z 1 | o 230 KT
- J | = ._]UH K"
I'otentia] difference between l 2 4 Rlectd i e i
l clectrode and Ell.’.'tl.tulylt!. 2 A chunﬂ‘(_nf_\ 2 Electrical resistance -
?r. | hCDTPIJuI:li ——— ‘60 [ R 1 ( li':hh.’i-'ll'u:lﬂ;' lfl"l::ui.tdl'llk'. | \
ﬁ thal dissocales | () shapedi ted 2 = p— o epends an;- alure an
| Electrode potential when | 5| o ionsand | l:bu%nnllg&:: % | p=R ﬁb“ it Mructure of meial,
concentration of all speciesin | £ | conducts electric | electrolytic |~ ——— A by, | T URCCHOl R e et peraIEg,
t half cell is unity. | & | current solakion | Cathode | Unit: Ohm - Meter c? .3' -'ﬁ:rmg_\'unl.!\' gi)\'\n-.nn
: - Keduction takes place s" withincrease in lemperature)
2 .
Electrode : Pt coated with Anode— ce through jo,,
| Ptblack, electrolyte : ety ta ke place ] eroly e fori) Coneinet \
Tositive E* » Weaker » | acidic sulution pressure dl:pl::::.li l.ll‘lnt'.-m.II FEAIcan! |
reducing agent than HY/H, . Ll bar P't(s) | Hy(g)| H*(aq) ® Nature of electrolyte added,
- o ® Siew of lons solvation
| Negative E=—sStronger ?‘}r * Nawre of solvent and its viscosity,
n'dudng agent than & Conventration of elecirolyhe,
H*
_‘ Two coppur strips dipped in an aqu:-uus solution
A series of half-cells arranged in increasing of CuSO;, —— Anode:Cu— Cu® +2¢
standard axidation potentials. J

cathode : Cu™ + 2¢ = Cu

|
¢ Temperalure (increases with increas in
Tempemture)

1

L. Calculate £, for any clectrolyte from A" of individual ions
2. Determine value of dissociation constant for weak nluv:tml{ti:s

l Kohlrausch law of independent migration of jons

C m— _ﬁ Unit : Siemens (s)

|
R Pl or ohm Increases on |

- T dilution |

Ay -ﬂ Ay = WY

| Limiting molar conductivity :1f molar conductivity

l * Fimt Level * Second Level *Third Level I

K

reaches a imiting value when concentration

approaches zera. C =D, A, = A°
; - o MLl
/ | stron £ electrolyte '

|8

iy | A
dtions | Limiting molar conductivily of an electrolyte can be represented as -
sum of individual contribution of anions and cations of the electrolyte
i .

L —_— .
Weak electrolyte
(A =A% AC(KCI) a= 2= (acetic acid)

PR
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I:’.ﬂ and proper vrientation of the molecules Number of collisions

determine the critera for an eflective collision, Rate = I'Z,, o TVRT [ per unit volume of :
—~— I is Steric or Probability | reaction mixture Apprarance of products or disappearance of
factor lL Rate = Z,, P reactants over a long time interval.
dip]
A 5= g = slope
S — _ _dRI
Collision in which molecules collide with suHident gifective C"“i!ii::;, L= ;- = —slope

kinetic energy and proper orientation for breaking
of bonds and formation of new bonds.

~

Number of reacting specles taking Rate of change in concentration of

reactant/product at a particular time
—d[R] _+d[P]
dt -t

part in an clementary reaction colliding
to bring out a reaction.

Tinst=

J

[ Sum of powers of
concentration of
I the reactants in

| Activation Energy, E,
: Energy required to form an intermediate called activated complex (C)

Rate of disappearance of R
E,= Threshold energy - Average Kinetic energy of reacting molecules Ppe

Decease in concentration of R -A|R]

| Mﬂlﬁ‘i’glﬂu!‘étr}l' ofa the rate hwf Time taken Al
1 Collision Theory: Rate of = | Change in concentration of ) = S——
t)-khrl x | ] '?ﬂlf::f“ ‘:EPC' son u:l" Order of a Reaction ' reactants or products in unit Rate of appearance of I’ |
gk =log ‘2_1_.30:”{-‘- tuuﬂut;:;v?:ir]jsi“fj{:f‘ /L-ti.lﬂl.‘; Unit : mol L-'s' or atm s+ Increase in concentrationof I' 4+ A[p]
Time taken At

logi‘L- E! I>-Th
k  2303RT|T\T>

Concentration : Higher the concentration

Arrhenius Equation ¢ -
of reactants, faster is the rate of reaction,

] Temperature : Increases with increase i
Integration of differentiol rate equation lu] Il:mp:.ral ur:. B l‘m"m‘hlm lt {;nl:lh-t I;tl
give a relation between concentrations at I'H:IC!‘.M DS Fimteaataen
e . . Integrated Rate . B rise.
different times and rate conslant. Equation Chemical - Presence of Catalyst: Increases with a catalyst
/ Hinetica 3 - " Surface Area : Greater is the surface area, faster
Expression in which reaction is the rate of reaction.
Order Integrated Straight Unit rate in given in terms of molar Activation Energy : Lower the activation energy,
Rate Law Mot (k) concentration of reactants with faster is the reaction.
_ - a4 51 - cach term raised to power which
0 kt=[Rl-[R] [Rjvst mol L™ & Pseudo First may or may not be same as
In[R] Order Reaction stoichiometric coefficient of
1 kt =In {[R]¥/[R]} va t s! reactants in a balanced chemical
Half-life of A Reaction equation. A + bB — cC + aD (R
—_ - - Rate =k [A]'[B'= ——
Not truly of first order but under certain conditions behave, (crof
as first order reaction. = —
In such reaction, one reactants is in excess, —_— e —— [A(B])"
» Acid hydrolysis of ethyl acetate Time in which the concentration of a
s Inversion of sugar reactant is reduced to one half of its
—m initial concentration. Order Unit
0 mol L's™
First Order ero Order
o 1 st
Trace the Mind Map
Itace the Mind Maj ? 0.693 IR} L
* First Level  * Second Level  *Third Level IL!."T II..'."T 2
f_""\.\
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* T AT 9T ; XeO, XeOF,, XcOF,

fiforr wor : O wowfvaE, TR, TR T TR | we | e fEa d

XeFy, XeF, and XeF,,

| F 3w Q1 wgemn @ a9 waft® Br U& | &9 w7

[ 3 it it ¢ o
[=mafifasmawat
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o S FEEE
« T (O) ;

™ ; T @ mwA e
2Ca + O, —»2Ca0; 4A1+ 30,— 2AI0,

V,0
50, + 0, 25 _,250,;4HC + O

7 WEEEA % mw faaviem - end g
v ¥Era ® my fERrEEa > CF > Be > I

0
m/\u .,,4‘:1 q.i'".""‘o—uff‘h

u,m u,u

CI l‘

fat® : 2ZKCIO, —Em—.zm + 30, H,

CuCl 501 4 2H,0

%

Wit -1 T sEe wEia F6r §,CL Br v+ L+ 3, + 5794 7

SAFTHT ST weiera & €1

s ® via sfufEamites H-F> H-Cl> H-Br> H-1

artrdten % wia sfvfwarirem E OF, (=m) aw oF, @ &)
g3 % ufa sffwamitem MF > MCIL> MBr > M1

= eirorit & wfa sifwfwareiteraos, xx;, xx! o o, T §

NH,CONH; + 2H.0 —3 (NH,) ,COye=>

2NH, + HO +CO.
N, +3H, = 2NH, AH"=- 461 K mol*

Eq
#rt v wefi T e B oo T e B

fatem : MnO; + 4HO— MnClL + O, + 2H,0
& fafir ; 4HC1+ O, m-pzu,uu,o

o ; i R e, gy sfe-ien fra ko wg @ @
2A1 + 3C1,— 2AIC],

H, + Cly— 2HCI

HS+ Q,——2HCI + §

BNH, + 3C1,——s 6NH,Cl + N,

2NaOH + O _.mc1+mot:|+u,0

(&m i 1)
2Ca(OH), +201; —» Ca(OCl); + CaCl + 24,0

CH, + Q; —¥Y5 CH,(1 + HA
CH,+a, B2, cHa,

2SO, + 1,50, + Ch—s Fey(500, + 2HC

S0, + 2H,0 + Cl,— H,S0, + 2HQl

CL+ HO0——2HCl+ 0

TR i ¢ XX - sp* (HEF) XX'ysp'd (T- 39FR)

XX} spd® (i feftfirst), Xx; sp'd*(Sermoina fafedfash)

AT F ATy

] 5 w3 w b |

i 1 5 w1 ai W AT e yomiTes
¥ § T it & wron vz b

wl 7 418 w1 3 WA W T s A gt % W ve b

wrATE, W A A A afrs e N AP
s &, As ™ Sb 3R b am Bi wrg § 1 wnenw SR Wl
SR =7 & T T, As T 5391 § T 3 9% Bi 7% w6 ¥
N = s at a9 aryevan wefea A 6

AT AR Hae 1 -3, +3 T +5

NH, + HLO=—> NH_ + OH"
ZnS0, + ZNH,OH — Zn{OH)+ (NH)50 IR et wa £
' (T ) { ELALE) ™ (TR §
FeCl, + NH,OH — Fe,0,xH 0 +NHCL ey | :
(01 37u) Vi NH,Cl + NaNO, —+ N, + 2H,0 + NaCl
AN AT ST
L W (NH)Cr,0p — T N, + 4H,0 + Cri0,
- Ba(Ny;— Ba + 3N,
AT W HEET . o1 ¢
usc—lﬁ_u 'T_ 120pm A, T, Tk am st i
P F'" £ 6Li + N, =33 2LiN
O (o] A
5 »§11->\ q IMg + Ny —22 Mg
%% »PNTET, = N N > K o
P"“ \0 Ny +3H; S22, 2NH3 AH=46.1K) mol™
Izlpm N;+ 0, Lr INO
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( = ODoeurrence : All except raduon sccur in atmosphere
» Electronic configuration : ns? np® exoept He

« [E: High

= Alomic radii : Increases down group

» Electron gain enthalpy : Largely positive

soluble [n water
o M.Poand B : Low

* Xenon onygen compounds : XeO, XeOF;, XeOF,

s Physical properties : Monoatmic, colourless, odorless and Lasleless. Sparingly

* Chemical properties : Least reactive ; Xenon fluonde compounds :Xel;, XeF, and XeF,,

IFandGamhiﬁ_\rahuulaui while Br and ks so

Electronie config,

. e I
| dita sy Atomic ism‘ldfﬁl\ _%‘

1E

[_Slruﬂq.'.\-linpcrimhbuurmm lmmFIulr

l Deercases down the g‘mu‘pT

I Less —ve down the group

1
I High, decreases down Lhe group |

|
| Fand Clare gases, Bris liquid and is sohd

[ Inervases with a bomic number

[- All exhibit=1 oxidation state Cl, Brand lexhibat + 1, ¢ 3, ¢+ 5and 4 7ON
Reactivity tawards hydrogen; H-F > 1-Cl > 1 -Br > 11-1
Reactivity lowards oxygen : F form OF; (stable) and O F,

Reactivity lowards metals @ MF > MC] > MBr > MI

Reaclivity towards other halogens : Foems XX, XX, XX{ and XX,

Group 17 Elements

Preparation : M) 4+ 4HCL —= MnCl, + Ol + 2H,0
Deacon’s process : 4HCl+ 0 Tocl 201 +2H.0

ies : Greenish vellow gas with pungent and suffocating odour
Heavier than air

2Al + 3C1,—= 2AICI,

19437 3831

\-ﬂ\u

o H, + Cl,—=2HO

g HS5 + Cl,—=2HCl + §

g BNH, + 30 —= &NHC1 4+ N,

=% INIOH + Cl,—= NaCl = NaOCl + HO

g' {cobd and dilute)

- 2Ca(0H), + 1I —= Caltxl), + CaCl; + ZHD
o CH, + Cl; = CH.Cl + NI

CM,+C, LL,!{.LI,

2Fe50, + HS0, + CL—=Fe (50}, + ZHC]

50, + IH.0 + Cl,—=H.$0, + 2HCI

Cl, + H,O—=2HCt +0

Inter-hakopen compounds: XX — sp'{linear), XX sp'd (T-shaped),
XX sp'd (square pyramidal), XX: sp’d* (Pentagonal bipyramidal)

‘\‘\u_-ﬁ'
(%A PINLL+

Group 16 Elements
Group 18 Elements

' Y
« Electronkc configuration : ns"ng’
o Atomic dnd ionic radii @ Increase down the group
# |E: Decreases down the group
= Electron Gain enthalpy @ O hass less—+ve than 5,
® Electr-neganivity : Decreases with increase in atomic number
» hysical properties : O and 5 are non metals, Se and Te metalloids whereas ['o is a metal.
All exhibit allotropy
o M. and BT Increases down the group
» Chemical properties @ variable
¥ Reactivity with hydrogen | stable hydndes
¢ Reactivity with halogens :F > Ch > Br >
s Ouacndsof 5 0 v ‘"‘ °
® Dumygen (O % ||.,-/.i'\‘n n' ‘1."“-1—0’“4
150 v 1, W,

Preparation : 2KCIO, _'ﬂ?'.'l_"'l‘q +30, NS0,

Properhies : Colowrless and odourliess gas
2Ca + O, — 2Ca0y; 4Al + 30, —-» 2410,

v
%0, + 0, 05 ;a4 o0 a4 0

Elements

NHLCONH; 4 2HO— (NH,) L0, g2

INH, + HO + CO,

N; +3H, et INH, AH == 46,1 k] mol

I'ropertnes :

Cobourless with pungent edour,

soluble in waler

NI, + HOem= NI, + OIF

ZnS0, + INHLOH— Zn(OHpH(NH 50,
{white ppt)

FeCly + NH,OH—s Fe 0,xH .0 +NH,Q
(Brown ppt) O

L
s

\ >

\ A

! Increase in size down the Eroup. l

Duxreases down the group due lo gradual
increase in alomic size.

Decreases down the group with increasing atomic size,

{I"oh'.llumi-c. metallic character increases down the group.
N and P are non-metals, As and Sb metallisids and

muetal. B increases top to botiom and M1 increases upto
As and then decreases uplo Bl Excepl Ni all show allotopy,

Common ON =), +3and +5
Nitrogen shows anomalous behaviour

#1n laboralory :
NHLCL + NaNO, —+ N, + 2H0 + NaCl
*Thermal decom paosition =
(NH)Cro. et [y L iHO + Cro,
BafN).— Ba + 3N,
*Properties :
Colourkss, adourless, tasteless and non-toxic gas
6Li + N, —s 2LiN

Onldes of nitrogen

zt‘lpm 1% @ Nipm
0O
&Q‘N- i1y \.ﬂvﬂ/“(‘ u\\
16epm
nurjo
121pm

Mg+ N, —2a Mg N,

1pe Not 3, 2K N A = 461 K] mol
_\%_5\ N, 40, == 2NO
.;\l N
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g . : = 3
# Helpsin production of iron
= Position : Between s- and p-blocks. ) - dzlculr
* Electronic configuration : (n=1)d""ns'= i 1 o * Electronic configuration: [Rn}5f'* 6475
* Physical propertics : Show typical metallic properties, melting and e L PERTR LS ustry. —_— o lonic sizes : Gradual decrease along the series.
boiling point are high; High enthalpies of atomization. ® MnQ, in dry battery cells. Lanthanoid e Oxidation states : Most common is +3
= Decrease in radius with increasing atomic number. 'Lanthanoid contraction is » As catalysts in industry. contraction is | They show ON of +4, +5, +6 and +7.
due to filling of 4 before 5d orbilals, hence 2nd, 3rd d-series exhibit similar « Ni complexes useful in the progressive N Gﬂ;eﬂl characteristics :
radii. Also due to imperfect shielding of one e- by another in the same set of polymerization of alkynes decrease in ) . .
orbitals in same set of orbitals.' and ather organic compounds tomic/ionic radli =Silvery in appearance.
" F . such as benzene. e Ll sy ~Display variety of structures.
* [onisation enthalpies : Increases from left to right. . . from La3* to Lu3* - - -
* Oxidation slates : Variable; higher ON stable. * AgBrin photographicindustry. | | SN Sl -Highly reactive metals.
e Trendsin M*/M E° : E° for Mn, Ni and Zn are more negative than expected. . _!"rgul]‘;mm:;’: metallic radi, greater than
e Trendsin M**/M3* E° : Variable. ;:; o5 lf”““ e sexith
= Chemical reaclivity and E° values : Variable; Ti**, V** and Cr** are strong d-Block —ilagne |('I§mper 1€5 mare complex than
| rgdudngaguntg_ transition Uses lanthanoids.
|+ Magnelic properties : Diamagnetism and paramagnetism. Magnetic moment elements groups
| increases with increasing atomic number. 312 L‘“"”lﬂnc.-
* Formation of coloured ions : Form coloured compounds due to d-d transitions. f- Block Transition il
* Formation of complex compounds : Form a large number of complex Elements
compounds.
* Catalytic properties : Due to variable oxidation states and ability to form 4 ) - .
| com]‘:}lixesp pe ’ Y * Eleclronic configuration : 4" 5d*' 6s* ]
| » Forms interstitial compounds : Non -stoichiometric and are neither ionic nor * Atomic and ionic sizes : Decrease from La to Lu
covalent. « Oxidation states : Most common is +3. Some elements

+ Alloy formation : Due lo similar atomic sizes. exhibit +2and +4.
* General characteristics :

//\ Oxides and oxoanions * Silvery while soft metals and tamish rapidly in air.
¢ Hardness increases with increasing atomic number.

¥ Polassiiun didiwaimate KC1,.0; 2" ofmetal s Metallic structure and good conductors of heat and
Preparation : 4FeCr,0, + BNa,CO, + 70,-8Na,CrO, + 2Fe,0, + 8CO, o £0 o clcclricit;' 8
2Na,CrO, + 2H*' = Na,Cr,0. + 2Na* + H.O \@,Tl—g\ e o Variable dér:mily
< e O0—0C Cr—O e
Na:Cr:(?; + Zi"C]:__' I\;Cr;?,- + ZE\"]EI " / ' ;’{;\\ Ln,O, » Trivalent lanthanoid ions are coloured.
Properties ; Cr,0;" + 14H" + 6 20r” +7H0 . #5, 0 Hy | o tonisation Enthalpies : Low third ionisation enthalpies.

» Good reducing agents.
A\

Oxidises iodides to iodine, H,Sto 5, SO;" to SO;~, NO; to NOj
p

/ LnyS,
¢ Potassium permanganate KMnO,

Preparation : 2MnO, + 4KOH + O, = 2K;MnO, + 2H.0

3MnO}" + 4H* -52Mn0O; + MnO, + 2H,0 0 o
2Mn®* 455,08 + 8H,0 —»2MnO; + 1050} + 16H" I |
Mn

Properties : Intense colour, weak temperature dependent Mn

paramagnetism /

MnO; + 8H™ + 5¢- 5 Mn™ + 4HO O/ ” \o' 0"’// “ \o‘

Oxidizes I o 1, Fe* to Fe*, C, 0] to CO,, 5™ to 5, o o

SO to SO, NO;jto NO; (purple) (green) LnC
) 2

L —

* First Level * Second Level *Third Level
-
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faea : 4FeCr0, + 8Na,CO, + 70;-+8Na,CrO, + 2Fe,0, +8CO, . qk': qﬁ 7% ¥ia wa W ad O A | gl
2Na,CrO, +2H' - Na,Cr,Q, + 2Na* + H,0 £0 'y T ﬂﬁﬁ ! §
Na;Cr;0y + 2ZKCl - K,Cr,0y + ZNaCl U\*"‘/fi?:\ e . mmiaﬁ%mﬁmqqﬁﬁa‘m
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0
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IMe®* +55,0,7 + BH,0 —2MnO; + 1050} + 16H" M A
. . : TamafA®
T : T 1, THH T ST gae e u/“"‘\o
0

MnO; + 8HY + 5¢- - Mn™ +4H,0
SRR ® 11 A1, Kot AFe,C,07 § €O, 5§ 5,507°R 507,
NO; 8§ NO;

Scanned with CamScanner



3 9 — IqHgASIch Al Tch

-mu?mmfﬁumh -
T S aton) [ [T
:mxr;g% “g FeSO,(NH,)250;. 6H,0) mﬂﬂ;ﬁﬂlﬁ Nwﬁm . k:
. mﬂﬁﬁﬁmmmtl : 3 = i‘& 'mﬁ}m&wwﬁﬁmﬁﬁm
¢ s sk of e § s g )| |5 | AT Ao o fees 1 i sy s ) e 3 s o

* TEuE VA A feren = § | (K[Fe(CN)]) baos el koo b i b

T UF A v I e e s
o FumEH ; fere, Famnd & = 2w g oa &, s o
ITHEHUTE § v =
* FugHTTIA wEA : e w wo  we fad v @
) amaha g k)
* WO=Ad WEA : H1 TE/ AT | A e w o wiew

» forrsi = T aviemy § fed s
» ot for=3t & - & s/ 8 - O sim &, w5 am wafm
* foTEi & W T aEER |

* I T W TE, 36, 7E ol W TR R s
* A HEms w6 Fie | foaa § 1

# feren wmm &1

* WY UEHET : Fa 4 THY/ S B A g s

» yfedraor wea : = way § q§ Wil farrd | uk =
R & R e diea w2 ferm o D 2wy ) efem
s

&2l @ YVA H AR T/ SR # T (n-1)d, ns, np ®E ns, np,
nd FEF F I FFW S Fau ST T 51 spd (IEHEFA), dsp? %
(=i wwae ), sp3d (P fEfrdfash), sp3d2 @ d2spd (F=wema) | 2y

e s - J TR B N

* gniretfizes Tage : VI T o UF WETUS ST HEE | IE1
TE@ ¥ [CoNH,),P

* Rtz viae ;g v Fa uig T, uE A afus YR

Y = E
- A H o T = ST %g a
&

: =Ty - % TR WYE W YT A § [Co(NH,),CL*
farrs fag s13m & 9o 9| W /3R vE s & 9a égﬁm JuwgaT it
HER B A B SRS % w0 AR 6w "’?‘ir% (v Wi wa b
o fonTE T urg amR W fam aan 4 T A W & i 5 al
Y 2 . * wmiE S T FY § e T T e
% h 3 gro e ko
[ =% s & = i & 3 I, it wois W O gA R | - e * fefres T 3A-rafe B § o IaE T s
& T J 5T H=
e &2 4 * g # fdtaes s & smafin s g il ST
[COMOINHLICI -ainilﬂ_“““‘“ﬁﬁ'rﬁgm? 44“@ L§5§’ T ® oo e A e s awmtmwm
[CO(ONO)NH,]Q - £ ) -
v = yrATA R A B -
s M - = 5’5 » Yo W HTHI WA e o
Mﬂﬁ““ ppmer—— mm‘ﬂﬂ:’l /3 © e 1 FIA F A
TCOMF ICHCNN | S @ /- Wil % et 8
[crNHy [coeNy] [T =Y a2 L 2 7/ s » wrp # gfew |
s s FOE « ‘{@'«‘Z\ WS R s~ V. 7 b
[Co(NH).S0, |t = qmﬂlﬁq; L :T‘ﬂ?} ~m o SEfF wFa i W E & 8
[CONH,),Be |SO, e fehl TS 5}@ A’é& é@fx‘ﬂ hﬁ,{, * F0-T9M BEETA A
& 2 (& u"“'qu- » s TarA |
SO _ Cle. NH " .
M S o en] : en —I‘
[CrHOMIa { NS i O Q
I mﬁ' 994 ( Cis) m:}(_'u - (l‘CE“
[Cr{HO)LCICLHO =5 Chp N b : (-a
NIT, Cl en - en
fa9% (Trans) Tdm

Scanned with CamScanner



Do not dissociate into simple
ions when dissolved in water.

K |Fe{CN),|

o Central atom is listed first.

« Ligands in alphabetical order.

» Formula is enclosed in square bracket.

s I'olyatomic ligands in parenthesis.

= Nospace between ligand and metal.

» Charge is indicated outside brackets.

» Charge of cation(s) balanced by charge of anic!n[s}J

Dissociate completely into

= Cation is named first.

= Naming of ligands in alphabetical order.

= Anjonic ligands end in -o, neutral and cationic are same.
* Prefixes mono, di, tri etc. are used.

o Followed by Roman numeral in parentheses.

Formulas of
mononuclear

a central metal

Complex
compound

Double
salt

Meltal atomvion under the influence of ligands can use its (n=1)d, ns,

np or ns, np, nd orbitals for hybridisation; sp*{Tetrahedral), dspi(Square Naming of
planar) sp'd (Trigonal pyramidal), spd” and d'sp’ (Oclahedral); £ oo

Magnetic moment -W

simple ions when dissolved <
in water. (Mohr’s salt FeSOw A
(NH).SO.6H:0)

Compounds in which

alom or ion is linked lo a fixed
numbser of ions or molecules
through coordinate bonds.

’/-_Courdinaiion entily : A central metal atomion bonded

to fixed number of ions or molecules, [INI(CO),]

» Central atom/ion : Atomvion to which a fixved number of
ions/groups are bound in a definite geometrical arrangement.

s Ligands : lons or melecules bound to central atomvion types :
Unidentate— single donor, Didentate —two donors,
Polydentate - several donors, Chelating — Di-or polydenlate
which forms more than onc coordinate bonds.

Ambidentate : Can ligate through two different atoms,

* Coordination number : No. of ligand donor atoms to which
metal is directly bonded.

e Coardination sphere : Central atomvion and the ligands
attached 1o it and enchimend in square bracket.

*Coordination palyhedron : Spatial arrangement of ligand
atoms with central atomion,

* Oxidation number : Charge of central atom if all ligands are
removed along with e— pairs shared with central atom.

*Homoleptic complex : Metal is bound to one type of donor
groups. [Co(NH,),]

* Heteroleptic complex : Melal is bound to more than one type

A\, of donor groups [Co(NH,),CL.] ' Y

N\

negalive lons.

= Stability: Expressed by
Melal-carbon bond possess botha and rt character Z equilibrium
5 conslant » ~
By=k; X k Xkyky .
! sIn coordination compounds metals show primary and
secondary linkages valences
Ligands are point charges and there is electrostatic force of ePrimary valences are jonisable and are satisfied by
attraction bcﬂ-:wn ligands and metal alomvion. Deﬁ:“f”? Bonding
tals.

ting of d or
the ligand and charge

of d orbitals is lifted causing split
depends upon the field produccd%y
on metal ion.

Colour
Caused by d-d transition; The colour is complementary to wavelength absorbed.
[CofNONNH,)]CL Linkage: Occursin .lmbl'dl.‘nfdf s s
[CoONO)(NH )] < ligan
[ColNH ). ICHEN)|
[CHNH.,] [CoCN) |

[Co(NTL),SO,Jbr
|Co(NH ),Br]50,

NH
(C{H.0)IC, @ N
|Cr(H.0).CICI 1,0 AN

Ni; Ta
Irns

dextre

Werner's Theory:
Postulates ot

sSecondary valences are non-ionisable and are satisfied
by neutral molecules or negative ions,

slons/groups bound by secondary linkages to metal
have characteristic spatial arrangements corresponding
to different coordination numbers.

A

F N

eln qualitative and quantitative chemical analysis.
sEstimation of hardness of water.

sln extraction of metals.

sln purification of metals.

oln bivlogical systems.

sAs catalysts for industrial processes.

=In black and white photography.

| *In medicinal chemistry.

C en

e

Mirror Jacvo

* Firsl Level

= Second Level
f—\

*Third Level
—_
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* Manufacture of
refrigerants and
propellants.

« Cleaning fluid. f

For aerosol propellants,
refrigeration and air
conditioning purposes.

* [aint remover.
« Propellant in acrosols.
« Metal cleaning and finishing solvent. |

As mwchude |

Dichlorome

« Solvent for fats, alkaloids, l('ll:.ﬂI
® Production of freon. |

'a\'@“~

(\
e
2 \&
2

{a) Dextro

(+/d)
(b) Laevo
=0

|| = Chiral : Objects which are non-superimposable.
T e A—:hu'.:l Objects which are superimposable.

-

Racemisation 5,1

52 Stereochemical
inversion

Haloalkanes

® Reactions :
{a) Nucleophilic substitution
(i) Resonance effect

s s

{ii) Hybridisation of C in C-X bond :
Haloalkane —sp’; Haloarence -sp’
(iii) Phenyl cation unstabilised by resonance

I OH
(1) NaOH, 623K, 300atm
e i) H*
€l @ OH
@ (I) NaOH, H3K @
NO, NO

(b) Elccimph'llc substitution

1
& o i, E} e

% &\O, @

I-L\IO_‘
COnc. Il.S-CI‘

NO
@ mnr HS0, @,bﬂ']ll : ©

Friedel = Crafts m.‘jcnnn
sena 9 a

— CH
Anhyd. AICIy @ “‘+©

(ale]
+ H,C-C-C1 CH

CH
Anhyd. AICT; ia %

Cl

) ?
'—-..-.,
(¢} Reaction with metals O

Wurtz — Fitting reaction
X E R
@'+ma+Rx-M'© + INaX
Fittig l‘u.u.tlun

@ + 2Na Ether, + INaX

S0;H

Cl

e
] Faloaxenes

Classification

]

s
* No. of halogen atoms 1

CH,X
C,H.X
CH,X
Dihaloalkane

X X
S
X
Monohaloarene  Dihaloarene Trihaloarene
* Compounds containing sp* C-X bond

Monohaloalkane

(a) Alkyl halides ) ,
R T
K-C—X R—C-X K-C—X
i i I,
H i K
(b) Allylic halides

X
“ix O
(¢) Benzylic halides @C}{:X

& Compounds conlaining sp? C-X bond
(a) Vinylic halides (b) Aryl halides

— X
X &4
s Nomenclature

Common name : Alkyl group followed by
halides. Dihalogen derivatives, prefises o-,
m=, p—are used.

TUPAC name : Numerals are used.
® Nature of C —X bond

: Carbon ~halogen bond is polarized.

w b+ &

{ >

=sProperties

N
=>Preparation
*From alcohol :
R-OH + HO——4 R-Cl + H,0
3R-OH + PX;—— 3R-X + H,PO,

ROH + I'Cl;—— R-Cl + I"OCly + HAO
* From hydrocarbons :

{a) By free radical halogenation

CH,CH IIC}I_YCHJM—» CHCH,CH,CH,Cl + CHyCH,CHCICH,
(b) By electrophilic substitution

CH, Fe CH, CH,
@( + Xy — E:[ + g
= Dark X X

(c) Sandmeyer”s reaclion

NH;  NaNO,+HX N2X CuyX, X
C{ T . +A\2
273-278K

(d) From alkenes
N g Y e
C=C + HX = C—C
/’ b N
H X

H,C=CH, + Bry—— Ol BrCH,-CH,Br
*Halogen exchange :
R-X + Nal =+ R-1+ NaX

=Physical : Colourless, volatile, sweet smell

Lower members are gases at room temperature while higher are solids.
B.r': Rl > RBr > RCl > RE

M.P: Para isomers have high m.p. than ortho and meta — isomers.

Density : Increases with increase in number of C/X aloms and atomic
masses of the X atoms.

Solubility : Very slightly soluble in water.
=Chemical :

{a) Nucleophilic substitulion

Nu + %:tx&-ﬂ::;‘- Nu+ X~
For 5.2 reaction
Tertiary, Secondary, Primary
For 5,1 reaction
(b) Elimination reaction

A
B: H
[ N e —
=C-C—— C=C +B-H+ X
| ':I Fd N
X
B = Base; X = Leaving group
(c) Reaction with metals
CH,CH, Br + Mg —— CH,CH,MgBr
Wurtz reaction :

IRX + 2Na Dry ether

——————— s RR + 2NaX

* Finst Level * Second Level

'_\d—'h\

*Third Level
J—-\
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Zn(l,
R-OH + HO—— R0 + H0
3R-OH + PXy — = 3R-X + H 1Oy
ROH + PCly —— R-C1 + POCL; + HC
a-

R p—— (a) TR I b e .
» dirder & srvics CHEHCH,CH, T2V, CHLCHLCH1,Q + CHLCH,CHACH,
« g ¥ wrd ve Tafiivin foeras o v d (b}mq'r-wﬁ &
{_H:J CH,
: x5 O
(a) THETTR WA () frmmm wfilea
(i)ﬁfl!m NH N.X X
o o 2 NaNO,+HX it CugX;
N b q @ 23T = @ %
@j‘_’c@ () oA F
(ii) C— X 3= & Had - g N,
beUEsT —spe $EIEE —apr K L\HIX—’,(IZ ‘I:\
(i} W A W sesieE SR T H H
Ko oH -
(1) NaOH, 623K, 30t H,CmCH + Bry SEU, BrCH -CH B
(I:] {iiyH+ X X X » i fafmw g
L CH @ R-X + Nal = R -1 + NaX
[:D (1) NaOH, H3K (:j 3 St g Sntey "ﬂéﬁ uﬂ'ﬁh‘ﬁtﬂﬂ?m T
] N " ‘@:H"‘;jﬁ‘;"‘ﬁ‘“ et o w3 A e s 7 e G
; 2 ‘ : o« WA : Rl > R I > RCI > RE
, lf ) e ;80 HEaEd) Al wn T WA R e A I
R—C—X R=C-X  R-C—Xx el i 8 ) )
I!l Ill k T /X T W e T ] Ee g W e aen
®) frdrae « e o aga o bada i §)
fefers fore - T ¢
o & () T s sfsfaad
Ct = "
Sl Nu+ -‘;’—x*-—f‘c-rcu +X
(c) Bt bors @Gi‘x S\2 siwwuRf
F':C—I w g, 'Fglw \walm l:‘l-fnl
bt.ulnhﬁmi
(o) mffastoge (b) i@ tEge (b) Feck e
X o
LR i B }f
—C—C——- C—C +B-H+ X"
o0-, m-, p- %1 37 w74 §1 I:
1UPAC 71 = sl % 97am wam B = AT X = S7fie FE
. c-xu@nﬂm: () urgad & srfuferma
WA e are g e # ) CH,CH, Br + Mg —— CH,CH, Mg Br
s+ b T2 sfufa
X=X 2RX + 2Na — W=, R 4 2NaX
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(i) Gypa -OH mﬂﬂwﬂ
_G[Iﬁ]OH > CI-DH 3 COH
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H
CH, = CH - on-ﬁ-rra @/0
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1. &= A : (1) s TEfm e g .
oy a———— et Je-c

HooH
CHy-CH =CH 4 (H-BH ) a——e 11, :| Gz L=y
B

l}l,-ﬂlz-ﬂll-UHtﬂtﬂlﬂ,T:‘ﬁﬁlﬂh CHy CRI3B OOy Tl Uy
2 s e
(i) TfeEeTes W R % 3rvawE o

RCHO ¢ By P iy pon Lieowe M8 gy
(i) FRifFEas el an wed & sy g b

tl M,
RCOOH KLOUK' ———— RCHAOH + RON

3.0rR S § —
YOk —s u;a——[ ,E— OMg-h.] S, :'i“ O+ Mgy

~CH- G M

(i) Wi 1 = C Wm0 v & ofz & wa wagEis wgd §)
 fma fsFaifE @l < o & s wd §
(i) TR ¢ 2-R-O-H + 2Na — 2R-O-Na + H,; 37 - RUFER > fefras > i

At/RO - H + R’ COOH =5 AyROCOR’ + H.0; ROH + HX —JRX+HO

H.50
CHOH — 2 CH, = CH, + HO; RCHoH — SFiEm_ o g0 R d’-
m m

73 HNO,
| mmiNO,
H
NO OH P
s, 9 Br, : Br
273K i *
Br. ¥
-—l-_.
L Zn__, © +£n0

Na,Cr,0, '
M 1,50, g
i ,CO0H
uu u

wed v o ([ pedt

H OMa ONa
gy o SRS
N II

(Iyfers

» C-0 3y ya|

. TR T UeeAl ® 9 YRS
& WA 7§ fasvitg

WCH
(1} T8 £ R—OoR + TTX s RX + R-OH ”
wr-!f:wamn
ks

1. EeingiHl &

émam—;‘"‘“ @ HO @

2 9= weRfa ari B
O H
@ siftrmm é m\.m
M
, o
fus,, ©_,m° Y enenc
£h

5 —
HLSO), O
wHEm we sfifr ; HNGs 5- 5

4 ¥ |
CH,
I,—J:I-I ClC-0-0n -
L, _:’:’{a_"' +CH,COCH,

LerwrEE = frafer g
1,50, OCH;
CH,CH.OH —§3K —* CH,0CH, | Ay,
2h - +CI1_,CI—52;
g —+ R O-K + NaX
Hc)::RGNa =4 2 + " o, O OCH
©+Nﬂlt—-—o5—lﬁ¢5 5eulﬁoﬂm©‘cm+ @
COCH,
= fafe (7 fae) « vom Twm 2 oy i @ ferg e &
¥ H v whifereErs 999 9 fag fva om
» UtEle « yaw avdn iz 3dm | feergs @ w9 § A s ® s
st & fare F wgm o &
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() Containing Cyn =0OH bond
—CH>OH =CHOH —2=COH
() @} ()
(ii)Containing Cspz -OH bond
Vinylic alcohol :
CH, = CH=0OH Phenols

(i) Simple/symmetrical : Alkyl or aryl atlached to
oxygen atom same.
(i) Mixeds unwmml."lmal “Iwn groups are different,

Common name : Alkyl group + ol, TUPAC
name : substituting ‘e’ of alkane wilh suffix ‘o

are used. IUPAC name : Dilwdroxy derivatives

Common name : Terms ortho, meta and pa.ra Thenols
as 1,2-, 1,3-and 14 benzenediol’

followed by ether. IUPAC name : In alkyl faryl group ‘e
replaced by oxy followed by parent hydrocarbon.

=y

Common name : Al hvla ‘aryl groups in alp]!.ll\\ ll.L.ll urdcr}

by the overlap ol orbital of Cwith a sp? orbital of oxygen.

=Oxygen of =0t l[;,mup is attached to C 'bl’ a g bond tnrm-.-.l
*In ethers, tetrabedral arrangement for four electron p.:ir:..

(1. From alkenes - (i) By acid catalysed hydration W

2CC o110 et SC-CC
H on

IG-H‘II- CHLH=UH,
(CH~CHCH)BH
Vo

ICH=CH=CH =0+ B0, mlcl 1-CHCHyh BH (CHy=CH = CHy)
2 From carbonyl compounads :
(1) By reduction of aldehydes and ketones

KCHO « Hy B4 gy onpcor _Mallthy

(i) By hydroboration - oxidation
CH-CH =CHy » il-BHy—ecni

PO T

{ii) By reduction of carboxylic auds and esters V1!
RiOH
TR E T L S
3. From Grignard reagent

vl
X .o.n_.m,-,t—-[,ll -“*‘r‘l L =01 MO
) n

RCHAOH « ROM
ml.l'lnl

e ——
r-I. From haloarenes _‘1
[§] ONa H
i 623K HCl
@*“‘U"m’@ —'i)

1. From benzene su.lphnnic acid

Uk‘-um (I] NaOH
(i) I 1"

3 From Lliaz.umum bﬂlb OH

\a\n. H:0

HCI Warm
4. From CLer'ne afl
1

L‘ll ~0-0OH

H*
HAO

5

AN HHIC

H
+CH,COCH,

] Structures of
functional

Broups

(i) Physical : -Bmhn% paint increases with increase in the number of C atoms,
sSolubility decreases with increase in size of alky/aryl groups.

(ii) Chemical : 2-R-O-H + ZNa —— 2R-0-Na + H, ;Acidily - primary > sccondary > tertiary
ARO=H + R'-COOH?U-\MIROC‘OR' + Ha0; ROH + HX — R—X + H,0

H,80, H E
cuouwcu.-cn + HO; RCH, oH—Qaidation _p b p b g

I OH
l'hLH.h.O f :

a
5 Cone. HNO, 0N
ey H
g
Br, in C5,
I'henol 273k
Classification  Properties 301

_ZI]_.@ +Z2nl Br

1,50,
CH,CH,OH

2. Williamson synthesis

1. By dehydration of alcohols

—= 3,
413K

RX + RONa—* R-O-K + Nax

O Na R
Q30

NayCr O,
H "oon H,50,
A farfw(_a. Kolbe's reaction : NaQH 5“'“(;:" &
DPhenols oNa ONa OH
(nd Ethexs Reimer Tiemann reaction aj c ij,CHCI- il ﬁ(:l SN [jCHO
i myl\.:O!l "
é Ny
Ethers (i) Physical :
» C-O bonds are polar.
* Boiling points comparable to those of alkanes.
» Solubility in water as akohols,
ICH;
(ii)Chemical : R—O-R + IIX — RX + R-OH
Py in
ocH Fihanoic acld
Commercially !
Y impmlanl — = OCH,
L
HNO, NOz
Friedel-Crafts reaction :
C,H.OCH, OCH; ICH, OCH,
“H
+CHQ Anhwd AICH I+
s, :
CH, ocy, h o Pab
O
) @ + CHycoq Anhyd AICH b,
X COCH,
= Methanol (Wood spirit) :

Used as solvent in paint, varnishes and making formaldehyde.
= Ethanol :

Used as solvent in p.n.nt industry and preparation of a number
of carbon compound

* First Level

~~

* Second Lavel  * Thind Level

—
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ALDEHYDES AND KETONES:

(i) Physical:

Boiling points are higher than hydrocarbons and ethers of comparable
molecular masses.

(ii)Chemical :Nucleophilic addition reactions :

Aldehydes are more reactive than ketones due to steric and electronic reasons.

_ _ < /O /CN
HON+ OH——=":CN +u3t§;‘“¢=g+:c,\»—'{/c ] =3¢

R“N H,OH Ht'lgm-.:fk\/o,qh ~CN /\‘OH
fc=o+(f C Sonaa €| +HO
R CH,0H O poip, T

Reduction : (a) To akcohols - aldehydes and ketones reduce to primary and
secondary alcohols respectively by NaBH or LiAIH,.
(b) To hydrocarbons —

-

~ Zn-H
C= W&’ CH, + H,O (Clemmensen Reduction)

-~

S NH, NH, ™~ =

=0 NH.NH C=NNH, KOHEthylene glycol ™~
- -H,0O Heat

Oxidation: RCH [Dﬂ? R-COOH

CH# N, (Wolf-Kishner)

Silver mirror

Tollen's test: RCHO + 2[Ag(NH,)],* + 30H—> RCOO™ + 2Agl + 2H,0 + dNH,

Fehling's test : RCHO + 2Cu™* + 50H— RCOO- + Cu,0l + 3H,0
lhln!nrm reaction: Red brown ppl

R-C-cH, N00%, g & ONa+CHX,

Reactions due lo « - hydrogen:

OH
A, CHCH=CH-CHO
ZCI[JCHD diNaOH l[,C—C}I—CH—C—H—H 3
st

2CH,COCH, _BalOH); | ;I\)L A e L-cncocn
y S = CH,-H,C —H IL 3

cH,cHo 2885 cHL_CH=CH-CHO+CH,-CH,-CH=C_CHO

CH,4
Cannizzaro reaction : 2HCHO + conc KOH—2» CH40H + HCOOK
Electrophilic substitution reaction:

CHO
HNOyH,S0,
73283 K
NO,
Carboxylic acids: *

(i) Physical: Higher boiling points than aldehydes, ketones or alcohals.
Solubility decreases with increasing number of C atoms
(ii)Chemical : 2RCOOH + 2Na— 2ZRCOONa + H,
Forms corresponding anhydride on heating with mineral acids
RCOOH + ROH == RCOOR’ + H,0
RCOOH + PCl;, — RCOCI + POCI, + HCl

A
CHLCOOH + NHye=— ClI COONH——a' CHyCONH,
3 3 3 4 'HE 3 2

B.H
RCOOH ——£5 RCH,OH
Ho™

—) R-| H+1\.:I.1CD
RCOONa —5h5to 4

RCH-COOH —Fdl" o R-CH-COOH (HVZ reaction)
= H.O
X

Properties
Preparation

Aldefydes, Fetanes
and Canboaylic
Acids

Nomenclature
and uses

"
1. Aldehydes and Ketones

Cornmm'l namcs :
* Replace corresponding carboxylic acids with aldehyde.
* Alkyl phenyl ketones by adding acyl group as prefix to
phenone.
IUPAC names :
Replacing —e with —al and —one as required.
s Structure of Carbonyl group

. 5}‘1\ .
b

c“l'“"do—r C o=-

A NSRS

2. Carboxylic Acids
Common names : end with —ic
» IUPAC names : replace —e in the corresponding alkane
« With —oic acid.
Structure of Carboxyl Group
. (;D /0 /0
—C =—e _C a=—s _(

o Lon Yo
e

3. USES
{a) Carboxylic acids
* Methanoic acid in rubber, textile, dyeing, leather
industries.
* Ethanoic acid as solvent
= Higher fatty acids in manufacture of soaps and
detergenls.
{b) Aldehydes of kelones
* As solvents.
* Starling materials and reagents for synthesis of

products. )

" ALDEHYDES:

1. From acyl chloride

9
C Hsy CHO
o Pa-Ha50, v

L From nitriles and esters : Stephen :nclucm

RCN + 5nCly + HCl— RCH = NI I—3——| RCHO
3. From I\yd:ocarbuns Etard reaction

CH CS, CHIOCTOHCL), .o
N B,

@/CH; ashy @,CHCE 1,0 CHO
373K

O.HCl
Gattermann = Koch reaction Anhvd AICT, @I

CHO
&

CHO

KETONES:

1.From acyl chloride
2R-Mg-X + CdCs—R,Cd + 2Mg(X)Cl
——> 2R-C-R'+CdCl,
2R -1lIL 1 *
o
Z.From niltriles 2 H.O* P
CH CH.CN + C_H_ Mg Br_Ether _Ether, ¢ CH,-C 2 SCHC

3.From benzene or substituled bl.'ru:gles

0 n

L]
@ +ArR-C-Cl Anhyd.AICI, @(C\

ArR
Carboxylic Acids: ]
1.From primary alcohols and aldehydes RCH,0H2lk KMnO, | pcoon
Hor
3

CH, COOK " COOH
2 From am_ﬂbcmms@}’ KMnO,-KOH @’ HO'

H'or OHT

H ™A 7RCOOH

0 +
4.From Grignard reagenls R-Mg-X + CO:—» R_(_"I- gio_, RCOOH
5.From acyl halides and anhydndes OMgX

‘OH M0
RCOC———=3 RCOO +Cl —l—r RCOOH

3.From nilriles and amides R-CN “ "f OH SROrOM, &

¢ H.coococH, 0 | ¢ H.cooH + cHCOOH
6.From esters - +
COOCH5 11 0 coou+ e
CH,CH,CH,CO0C,H, D2 ey €} CH,CO0Na +C,H,OH
3
\ Ho*

CH,CH,CH,COOH

* First Level * Second Level *Third Level
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tfewmys 7 wiet

lijiﬂfﬂlit:(‘

T W VS WA A ETTRE T T | e g b

(i1) Teraias ; v dora sdufes -

faf=m A gerRTT WAl % Wi, dfesere widH W e s sfsliEmis
wh

\ \../LN

IIN+OII‘——G\ +”.1.O = 0+.c_\ ,C\L ,‘_,\LH

+c[~uuu£€1£~.1i\
R, CH,0H SmHa R}\ol +Hp
ST : () el A NaBH, 1 LIAIH, g dfesmrs u w3 snta e

m:mqﬁﬁwfcﬂwmﬁ&h%n

(b) g i—
c-o—ﬁa*‘—b CH, + H,O (¥ 379)
~.  NH,NH,~ , mtw-n-hmm ;  (dER-farR
S0—io > C=NNH,  CH,+N, '

TRt : RCHO —‘—m—coou
A WIENT : RCHO + 2JAg(NHy)|,* + 30H™> RCOO™ + 2Ag + ZH,0 + 4NH,
wiem wiigor: RCHO + 2Cutt + SOH—»RCOO- + Cu,O + 3H,0

Wgﬂ wfefewar: -0 A

R-C-ci, N0 g & onarCrx,

mﬂmﬁmm
20H,cHO 222 T2 O GH=CHACHO > CHy CH=CHLCHO

OH
Cmaom, O CH, A CH,

2CH,COCH, —= CHJ% , ICH ,COCH, _WCH,-L—CII COCH,
ceno M8 6 CHacH-GHO+ -G, CH=C-CHO

CH,
it sfFa : HCHO + 8% KOH —2»CH,0H + HCOOK
ez toeft wineares afiafear
CHO 10
@ HNO /1,50, &
Z3IWIK NO,
et e ane ; :
(i) iifrs . UfesaTs, 9R @ swien & T W@
HTEA qTAA F1 we T T fae v b
(i) WATUFRR :2RCOOH + 2Na ——+ 2RCOON + Hy
Wi+ i & uummwmmmmh
RCOOH + ROH g—=2 RCOOKR +H,0
RCOOH + PCl, ——» RCOCI+ POCI, + HA
CH,COO0I + Ne== CHyCOONHo CH,CONH,
Rcoouﬂ; RCH,OH

RCOONa —, R-H+Na,CO,

RCH,COOH l, R-EH{OOH (HVZ aiafe)
H,0

, Shle 1 T hldl[cH(eTch 3T

2. wratktes ana

. wvra‘lﬁufaw i w1 Yfesws A w1
o G WE T TN T % Wy Pl w1 T S
fewe wf| v i B
TUPAC 7m1 ;

o FTEETAAR 3 (-al) & ah (—um}ﬂ o)™

faeefon w1« FHRIGAA FF

ol
» Y abond L

C—0—» C

Doz o
=) )7

Kew/

» HIWA R T (=-ic) & W waa g b
» [UPAC A4 76 % e G fed am & e §
fm () = T T 3w (—oic) sHEmTE wwE - )

» TTATRHET HYE ] WO
GO ,0 Plen
-l — _ -—s _C
“o-H o Yon
4 ) b
(ﬂ]]ﬂﬁ"l

» RiFTE e T, o, T, g Fdm  avdm § s )

s iRl o faemgs & w9 §

o TS AHTG HE HITE HET T SHER] S 30 §
(b) Yesegs @@ w1

o foams & e

fewass
1. fea

CHO
gc\.q @/
rd. B..SD
2. 7Ty O TR n.’l'h
RCN + 5nCl, + HCl ——s RCH = NH -

3. Wyg e § w2 s
CH 5
O o,
CH CHCL,
@/ 3 Clyhv ©/ vl
A -w g st A
WM

1. ofem ey |
2R-Mg-X + CACL——R,Cd + 2Mg(X)Cl

&
MhQ, goHo

CH(OCrOHCI,), i CHO
H,O @/
HL0

' @,cno

73K

@COJ (=} e
ﬁah-mr:l,

&

2z R‘—;F R'+CdClL
8]

R -C-

cz
v Z
vz
(-
=

2’11!?“3‘8

T 1 wiree e @ i *

0
@-rm.ﬂitﬂ FETAIC, @zw

WAl 3T
1. i Qe o dfewens @ ucrl;m{%ﬂcooﬂ

3
COOH

CH COOK

2 tem a3 kwno,koH (Y o' Y
1o ]

37 W TEE A R-CN H,,::, ”,Rit i

H*m0H1
i\ *RCOOH
. . 1 0+
4.t FREEE A R Mg X + COh— g qr-'—)ncocm

> OH ALO ~ + oM
ROC ——— RCOO ™ + crﬂlg) RCOOH

c ncoococH, O | o coon + cHcoon

6. T, COOH

COOC,H, ‘.
' HO
— +C,HOH

<
NaOH
CH,CH,CH,CO0C,H, =210 CH,CH,CH COONa +C H,0H
*S Iu,o

CH,CH,CH,COOH

» IO & e & feg s vod v v &
T
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() @it & g 7ot
® sl | whnfww &% waw s §1 R-NH+ HX &= R-NH.X (&7)

-mﬂaﬁlﬁmmﬁqiﬂﬂﬁﬂﬁamil
RNH,X + OH — 3 RNH, + 11,0 + X
dHTATFA: "> > F

(i) CH-NH+CH, ¢l ——+CH-N - C-CHy+HO
CH, ©O c HO
(i) wrfifen el AR : R-NH, + CHCl, + 3K0H —£.5
R-NC + 3KCl + 3H,0

{iv) TEEA ST S AT :
RNH, + HNO, X¥0+1A, g o HiOyport + N, + HO
Nl\() «HC1
CHNH, CHNCl + NaCl + 2H,0

®) @gum..\-c H—> @%H CH+11a
(vi) Tt wfommas
NH,

1: Br i
(51 +3br, BrsH,0 {?"’ﬂm Br

Br

37 13 — THA

1.mmfmm

TEAINTA

L.

:’.Qfﬁ?rtauxrm N/l—hzq_; RN | 1,X

3. T ® ATITH R-C=N

4 UREE W ATEH R- ‘g
5. Hfgum dfamrs e

KOH

nmwmm

R-((!‘-Nl'lz+ﬁrz+-!NJOH —— R=NH, + Na,CO,+2NaBr+2H,0

NO; cninc
1&+HCI

@ :lL!I'd 0, Cf

H. /N
Na(Hg) C;H,

LIAIH
NIH, ——Ji R-Cll,=NH,

R - CH,NH,

Cﬁ‘ Rt +n.\u,
—0ONa

Ll i roinkaiinhoof Ane Rt o bR uich ke 618 4]
o« 5 tferdfes Wit o A faora o & =afs som o
o WieF v fedas U siatsnioas w2 o 1

* FAGTF : MufTE > s > gEs

o Frem Uferdfzs O R &) 99 ser sfes R o
Tl Mo A T AW T I A a9 i

sifaem B § 1

H, NH, M{
}L\O.!I-.SO ¢
l'.."ll'
H""(-F
|s|1|
NH, NH,HSO, H, NH,
é HSO, (‘D-ﬁa—mk -
SO,H 50,
faram:

CyHsNH, + NaNO, + 2HCI =520 HNCl + NaCl + 2H,0
witiivs T : i fireeeia 3@, =@ A fadm, 92 vl ofies m w33

T e wirmaia il ® =3 6
Y HA S Ry S | w6
T

w8 sfafFmsm b -
TR T C:J:::'"C' A+ N,
: L N
(i) Frmmray wfafer MN,){ X hm:Nz it
AT adfafaar : g /’
CWHIEl . ArCl + N+ CuX L, e
ArN. = K
"@ ArBr + Ny+CuX AT
(ii) ArN,Q 4 Kl—————= Arl + KO + N2 l R R
(iii) ArN,C1 + HBF—— ArN,BF, —8— AcF + BF;+ N, M[—ﬂL\'Il—PN -H— N-R
(iv) ArN-Cl + HyPO, + HyO— ArH + Ny + H,PO; + HCl R R
(¥) ArN,C1 + H;O0——— ArOH + Ny + HCl ==
(iv) g7 i .. .
W A ; iferdiaw UET AT O W i e tfeee e
Ny A +H~D-OHAE - N=N-C-OH +CT+H,0 T 1 e A T R e 7S v s i fo s
W 1UPAC 7 = {fte1 T 1 o +7a T (A = 301 8 frd T+ s a3
EN,C +H--NHH NN O-NH+C+H,0 e ST 0 BT T H (amine ) TR A F@ B
n witen A
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N

i} Basic character of amines \

® Reacl with acids to form salts R-NH, + HX =— R-NHX (sal)

® React with base to regenerate parent amines
RN“H,X™ + OH——>RNH, + H,0 + X
o Order of stability of ions : 1° > 2° > 3°

-8
(i) CH-NH+CI Ij-ﬁjl—mvclﬂs—p —C=CH,+HCI
Gty O CH,

{iii) Carbylamine reaction ;: R-NH, + CHCl, + 3KOH A,
R-NC + 3Kl + 3H,0
{i¥} With nitrous acid

(

RNH, + HNO, _MNO+HA g -N,Cl 5 Rom + N, + HA
'\&\Uﬂ-l'.'(..l

CH:NHy ———— CHN,Cl + NaCl + 2H,0

IF3-ITHK
) 5+ HNCH——()-5-H-CH +HA
(vi) El ecl.rﬁphilic substitution reaclions NH,

2 Br
ES 438, BryH.O ;‘(:jarﬁtaﬂnr

Br
NH, NH, H
Hy HNO,,H,80, 2 ~ 2
K )+ + NO,
NO, [RES
NO, w=
151%) =
NH, N'Huso; N N"H,

@ H.50 @4534?3}:‘ .

=

SOH 503 Y,

7

Preparation :
C,HsNH, + NaNO), + 2HCI CH:N;" CIG NaCl + 2H,0
Physical properties ;: Colourless crystalline solid, soluble in water,
slable in cold but reacts with water on warming,
Chemical properties : Cu.Clatc

Cu,BrAmpr ~ Arcl+ N,
(i) Sandmeyer reaction: ArNx- T-CW ArBr + N,
L AfCN+N,

ITL MK

Galtermann reaction :
ix CulICl |, ArCl+ Ny+CuX

AIN3

(ii) AINSCI™+ KI Arl + KCl + N2
(iii) ArNCI™ + HBF,——ArNiBF; —2— ArF + BFy+ N,
(iv) AN3CI™+ HylPO, + H,0— ArH + N, + H,PO, + HQl
(v) AIN3CI+ H,0 ArOH + N, + HQl

(vi) Coupling reaction :

N3+ HE D-OH - N=N<_D-0H +CT'+H,0

(Urange dye)

NI+ H-¢ >N CH-N=N-C -NH,+CI™+H,0

(Yellow dye) _/

7 N
1.Reduction of d‘o H,/Id @/ U 0, Sn+HCl NH,
nitro compounds “Ethanol or Fe+HCI

2. Ammonolysis of mr}‘

alkyl halides R‘N e

l]wml
. Re i itriles =N——————» R~ CH;NH,
3. Reduction of nitriles R-=C= NalHg)/CoHLOH

Q
4. Reduction of amides R - C—N[I _l)R - CH,-NH,
H,0
5. Gabriel phthalimide sy nlhes:s 2

8]
KOH @fé +_RX E‘N RO 2 h;R\H
Preparation }‘ K ,-

-0 Na'

g.
o=

6.1 Iulfm.mn bromamide degrad.dhun reaclion

R—g—NH2+BrZ+4NaOH —— R-NH, + Na,CO,+2NaBr+2H,0 y
L

Diazonium
Salts (RN,X)

Importance of diazonium salts in o Lower aliphatic amines are gases. Primary amines
synthesis of 4 with three or more C atoms are liquid and higher
aramatic compountis ones are solid.

® Arylamines are colourless but get coloured on storage.
. ver aliphati ines sol i , whi
Derivatives of ammonia, oblained by replacement Il;'ij-vl:e-r j rnp r: :i a;mine-. are soluble in water, while
of one, two or all the three H-atoms by BICT AnC IR0, ) )
alkyl and/ or aryl groups ¢ Primary and secondary amines form intermolecular
association.
® Boiling point : primary > secondary > tertiary

Structure

In preparation of substituted
aromatic compounds which
cannot be prepared by direct
substitution in benzene/
substituted benzene.

Classification

1 R R_
NHy—*RNH;—* N-H—> N-R~
- Rw R.f

Nomenclature
Common name : Aliphatic amine is named by prefixing
alkyl group to amine, In secondary and tertiary amines
prefix di or tri is put before name of alkyl group.
IUPAC name : replacement of ‘e’ of alkane by the word
amine. Suffix ‘e’ of arene is replaced by amine, - -

* First Level * Second Level  *Third Level

f_‘\
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-(Pulymers of amino acids)

-Amino acids contain -NH, and -COOH group.

Classification :

®On the basis of relative number of -NH; and ~COOH group:
(i) Neutral: Equal number of -NHyand -COOH group.
(i) Basic : More number of -NH; than -COQOH group.
(iii) Acidic : More number of <COOH than -NH, group.

& On the basis of place of synthesis :
(i) Essential - cannot be synthesized in the body.
(ii) Non-essential - synthesized in the body.

® On the basis of shape :
(Iy Fibrous : Fibre-like structure
(ii) Globular : Spherical

Structure : HyN - CH: CH-COOH

Denaturation of prolein : CH,
When a protein in its native form is subjected to physical change, globules
unfold, helix gel uncoiled and prolein loses its biological activity.

A

/ Vitamins

Meptide linkage

Organic compounds required in diet in small amounts to perform specific biological
functions for maintenance and growth,

Classification :

(i) Fat soluble : Soluble in fats and oils but insoluble in water. (Vitamins A,D,E and K)
(ii) Water soluble : B group and vitamin C are soluble in water.

Proteins

Nucleic Acids

rf;'hm:mm.lmm:s : Particles in nucleus responsible for heredity. Chromosomes are

made up of proteins and nucleic acid.

Two types : Deoxyribonucleic acid (DNA), ribonucleic acid (RNA)

Composition : In DNA, sugar is f-D-2-deoxyribose whereas in RNA is f-D-ribose]

DNA contains A,G,C,T whereas RNA has A,G,C,U.

Structure :

Nucleoside : Formed by attachment of a base to 1” of sugar

Nucleotide : Formed by link to phosphoric acid at 5 of sugar.

l]ulst I]nlst B-::so.-

—Sugur—l’hmphato—{Su gar-Phospha If}Sugar-

Types of RNA : m=RNA, r-RNA, t-RNA
Biological Functions :
* Chemical basis of heredity.
# Responsible for identity of different species of orpanisms.
*® Nucleic acids are responsible for protein synthesis in cell.

DNA Fingerprinting :
Unique sequence of
bases on DNA

Carbohydrates

Optically active polyhydraxy aldehydes or ketones or compounds which produce units with

specific functional groups on hydrolysis.
@ Classification :
(I) Monosaccharides : (Aldehyde group - aldose, keto group -ketose)
Clucose : Preparation :
(3) Erom sucrose : C.H0,, + H,0_H"__CH,0,+ CH,0,
Sucrose Clucose  Fructose

(b) From starch : (CH,O05), + nH, 0 H™  _ nCH,.O,

(b) Cellulose
(c) Glycogen
Importance :
sForm a major portion of food.
*As slorage malecules.
+Cellulose farms cell wall of bacteria and plants.

*Raw materials for industries like textiles, paper, lacquers and brewerics,

< 2- CH,CH,CH,CH,CH,CH
aStacians 393K: 2-3atm bia | CHCH,CH,CH.CH.CH,
HO GH=N-OH
(CHOH), ston |GHOH),
1,0H | cH,oH
CHO e
Cyclic Structures (FHOH), q ~0H
H,OH H.OH (CHOH),
1) o0 HCN | CHLOH
1M N
Qi COOll
o Br.Wate ti‘llOHl
D ﬂ..u.ip- r,Water n
Glugapyr;'i}r;m Glutopy an)t_)se *|CH,OH
Structure of Fructose ) ‘lIO 'E)
3. HOH.C Won MoK - anhvdrde (".IJI-{J—(E]—C}[)L
\ /oy i\t oromon CH,-0-LcH,
Furan MW OH H D.D}I
o~D—{-}- D= idati F
fructofuranose I oh s Lol (CHOH),
COOH
(l) Disaccharides : Linkage between 2 monosaccharldes— Glycosidic linka pe (Sucrose, maltose)

(Il Polysaccharides : Large number of monosaccharides units joined by glycosidic linkages. e.g.
(a) Starch - Pulymer of t=glucose with two componenis amylose and amylopectin

Globular proteins specific for particular
reaction and for particular substrate.
Mechanism : Reduces the magnitude
of activation energy

~

A sequence of bases on DNA is unique for a person and information regarding this is

called DNA fingerprinting. It is same for every cell and cannot be altered by any

known treatment. DNA fingerprinting is now used

(i} in furensic laboratories (or identificalion of criminals.

{ii) to determine paternity of an individual,

(iii) o identify the dead bodies in any accident by comparing the DNA's of parents or
children.

(iv) Lo identify racial groups to rewrite biological evolution,
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