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%T  Saytzeff rule for preparation of Alkene.)

———e —

According to this rule :_ ,

“ The ma;jor produd: is obtained bg the elimination

of HY from that B-carbon of unsymmetr:’cal
alkyl halide which has the least no. of hgdrogen.”

The major product is most substituted / more stable
alkene called saytzeff product.
Br

unsHmmef:rical A[kgl halide

A | Ale. KOH
=Hbr

CH; —CH=CH—CH; +  CH,=CH — CH,—CH,

(ma;jor) (minor)

Saytzeff product
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ann Elimination Reaction for preparation. :
of Alkene. !

( Accordmg to this rule :- )
(14

The major product formed by the elimination
of H* from that ,B—carbon of unsymmetrical
alkyl halide which have maximum number of

hydrogen. ag

and the major product is least substituted alkene
called as Hofmann product.

:

|
CH, — CH, — CH — CH,

unsgmmetrical alkyl halide

— HF

e = S T e
(minor) (major)

(Hofmann product)
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ﬂgﬁ

E Iilzs gwen fa)r, t/re addition 0f HX to CM\;
| alkene. — wwymmm{ :

[Accardmf, to this rule : J

=y the adiltin of HX to unsgmmebial. allne., the
H” #HXgmtoantdouMebmddmmWM
gmthefﬂmfmno.@f},?dﬂoymf o

vice - vensa. ”

(Examfgfe ;_]

CH3 i S e — CH2 o Het

mmetrical,
=4 alkene

\[Abswe of eatalyst

cl
CH3 = CH = CH3 i CH‘3 —_ CHZ n ClHZ

( Markovnikov’s product)

g ,_

cl
I




@1 Anfimar/(ovnikov’s Ru(e / Peroxide Eﬁ[ecp -

f t is given for the add&fton of HX to unsymmetmcaf
afkene in presence of cal‘a{yst ( eerox.sd ) |

@ccordmg to this rule :—D

e e e e e

“ In the aafdttton of HBr to unsymmefrtca( alkene,
the +ve part (H') of HBr goes to that afoub[y bonded

carbon atom which have least number of hydrogen
99 "4 W

to form major product and vice-versa.

CExaé&(e 3

unsymmel‘r:cal
alkene
Peroxide
5'3’” Br
I
minor major

(Antimarkovnikov’s product)

¥




Q.53 _OZCWQ{?A(A g" Alkene/ oxidation gfﬂlkme wzt/z(;:ﬁ
B ozonolysis neaction of Alkene take place in tuo stops-
5“5&70—1 5 the formatwn qf ozonide .

ii) 6&/0-1'[ 5 the neaction ozonide with Zn-dust

to ?J'v'e comp .
Bx, -
C;_ y .CH_ = C/.CH3 ——— .__03 ; ?
2hs5 =l =
G et
215
. CHj
step-1 oty — cH=c + 0 — -




I this reaction, Alkene neact with mencuric
Acitate & oxidation) 74 [lowed [7 neduction with
NaBHA] (Dzmmamfabn) ‘o ?g've, e
R H () (¢Hzto00), Hg, H, 0
>C — C< ( 3 )2. 3 2 ¥ (?
R H i) NaBHy .
oH
R H 0 |
N Il H20 R vl
C =C =G > [
R \H + (CH3—c O)ZHJ Zehcooh /2 g CIZ\H
Alkene. Hj -0-Ac
o oxymercm(yf product,
‘\\0'- ok."o-(\
ot
OH
R | H
> o
c—C + Hg + C(H,C00H
Zr = TR T
H
; Aleohal .
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Pafe s
Expt. NO. ................... Page NO ]\

(9_‘7:) Sy/n add»t_'i%n Hheaction 0{ AZ}_@% = -

The Ca,fafg tic h«gdhagemﬁon a_f Alkene , in ngemce_
I Thansition metal wﬁy/yt (Pt/pd/Ni) o
3’“"& Sg’n addition Seaction.

| CHy cHy
>C F= C< + Hy ——> H—E—D
| — _
H=@&—] i
( Cit Alkene é”s
| meso / oph'caﬂ# inactive |
CH3 N! CH3 CH3
‘ " s Alkams. e b
‘ |

l == /
(d,4) pair
T oPﬁcaiL? Active

/
J_EX‘
Sy/n dihz;dﬁoxzﬂaﬂon 0«1/' Alkene

) 050

(i) NaHS0z [H.t | |
3/ 20 OH OH

Teacher’s Signature :




%! (.8 Anti addition Reaction of Alkene :- i;

Bry teact with Alkene thaough the Aot addition
peaction., (hafagemz‘wn Heaction crf Alkene ) .

EX:
CHy S CHs Y CHg
| H Br——H H=T =br
Cis Alkene CH
L — )
(d,£) pair
CH CH
NG :
H \ : '
Trans Alk
ene CH3

meso / 0 Pﬁcaf 57 inactive

q _




_Pafel .. r"
EXpl. NO. i 3 -

G 9% Reduction of Alkynes with —

(@) neduction with Na - lig- NHy (Binch Reduckion).

a-N H
R—c=c—R +2[n] 4% K>C__=C<

- Trhans AlKene .

(b) neduction with H, / Pd =

R—C=C— K — /C——C,\
A’K?ML H H

Cis Alkene . |




A :
'Q 10> Diels-Alder Reaction = &
In absence of cafa%af, the 1, 4 -addition seaction |
af 1,3 - butadiene / cmy'o?afed diene with an

Alkene / A/kyne, called dz'mw}o/d(e to 34'1/4@ adduct. |

\\/\/ S

dienophile adduct
( e —)nch) (€ -—difficiem‘:)

> The Diels-Alder Reaction is a concerted mechanism,
Phoceed n .S:'rﬁle ,5&70.

Ly Diels-Aldex Reaction is wia&lj used in the S#nﬁanls
af Six membened )”""'ﬁ compounds.

Ly There are no intermediate -fm»ned dww?

the neaction.

: 4




E A&H#PWMEWI O'f Benzene => CgHg - é%

Bol.  Benzene ix a  Anomatic compoundl , its St .
A g«wzm lg Kekule. .

H E——
2 i molecude x5 —
" p = ngx'c, planes, Ccmofugateo( .
H
GNE . = -foﬂaw Huckel (4‘71-!-2) me Rule .
(4m+2)mEe = 6TMe
| (4m+2) = 6
e Ahmaﬁccmaﬂf?a
thf)ahatfm =

I) Lab method =
Sedium PRenzsate neact with AKeda

lime (_NaOH-I- Ca0) to give PBenzene .

@-‘C""”‘“ + NaOH —o—> @ + Na,CO3 .

Sediwm Benzoate Seda hmf_ Benzene

2) 3 mole of Ace;f: lene Toke on Reo-Hot cad Tube
ot (mzm—nw) a0
Ca0-Tube
5= CHE=cH > CgHg -

1000 - ]100°C

Acetglene . Benzene
(8 #
1 ®




125 Friedel - craft Alkylation of Benzene =

When Benzene Sweact with CHz-cL | in Presence ojf |
A!ij /FECﬂB (Leww ACLO{) to fﬂﬁm %(uene, .

H3
fnhy- Al
[5 S Ay B i é el

Penzene Toluene .
mechandm = |
stepT : Beaking of CHy-cL with Lewis Acid Alcly to

—ﬁ?hnv Eleci'hoﬂdle .
—a @ =
CHy=CL + Alcly ——> CHy  + Alcly
Atk% halide  L-Acd . Eledephla : _
_S_ffﬁlf : Eled';wphéle, attack on Benzene Rin? to fsm

o - C&mFleX /Cw:bom'um on -

AH % O) H H
©/ + CHy = CHy = CH3

Penzene E/ﬂC‘bWP"MIC ' o -(em F ’e)(

StepIIl : Depretonation 9f a-complex,, to fonm Toluene .
H——— @

P\ CH d
e A% ™ 4y + et

o~ complex Toluene .




Benzene meact wr‘ﬂu CHC% to 34% ﬁ:ﬁhﬂn]f methane .

H H

H
l An -Ald_g |
@ gl ot 1 > ©-<9 ;s

©

Triphenyl methane -
Q : Conversion of Benzene +to Bﬁnzyf Alcohol =

C
Benzene Chlon afo}:m

Benzene seact with H-CHO, in presence of chfz
+to 34% B&nzyf chloside , which on Hyd}-o(y/s:.s with
Base o 31% B&nz% Alcohol .

H g Zncly CH,—CL
@/ + H=C—H & HOU — 7

+ H,0
Benzene Fomalddrvdt N




% Q 14 > Activators and Deactivator group of Benzene R’éng ,

Satwiated Froup / Activatous / 0, P-—Di'recfo‘vs =

Those group which Incheases € density at ontho and
para Po&i{':'on of Benzene R:'ng ond Dirnect the
Incomng 3}wuf at o, B PoS&fwn of ng

EX': —OH , —SH , —X , —NH, , —NH-R --ocH3 etc.

Unsaturated group [ Deactivators / mefa Dinectons =

Those g)zouf? which decheases the e den«si{y at outho
and pana  position of Benzene Rm Theredore
the hemammg max e dens:{'j at mefa Pos:'hon to

Dinect the Tncommg 3&0030 at meta Pos:{'zon of

R!H
J j :
, I
EX': —CHO, —COOH , —C—R , —C—NH, ,—S03H,

i —NO, , —C=N e GLEN E
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o — /
1 |Q.15> Birch Reduction / Reduction with Na - lig. NHz \(/]
— b\
When benzene is reduced with Na -lig-NHz to give 1,4 - dihydrobenzene. ¢
This reaction is called as Birch Reduction . .
A N
Ex:D) Na-Lig. NH3 _ i .
e i
. H — H
. Benzene . 1,4 - dihydrobenzene  °
Ty 0-CHs Na-ligNHy i 0-CHy !
| @ + 2[H] CHsOH HQH : ﬂ/r
| ) COOH Co0H
iy Na-lig NHs
© R CoH5OH
H H*

i =K X X




OBP @ .16) Oxidation Reaction a{ Benzene = ﬂqo

(a) oxidation with Acidic Kmnoyz =
When Benzene (s oxidised with KMnOg / Ht to 3:‘1/&,
maleic Acid -

+

KMnO4 /H™ CH — CooH
@ + 4[o) > i + 20, +H,0
Air

CH - CooH
maleic Acid .

Benzene

( b) oxidation with V,05 =

When Benzene is oxidised with \/205-){0 ?fve,
maleic Anh%dn'd& :

o
Il
CH —C

> ] ;‘o + 2€0, +2H,0




& 18> Ha[o(?m}m Reaction af Toluene =

CH3
Fe,Cl_; @/ @
L
- “"‘) s-alknalalins
C/:Zarm'vlm
W) CHP_—Cﬂ CHCL:,_
> cly [V
ccty | Reflux Ll
CC(.4_
- Hcl
Banzyﬁ chloride Benzal di
chloride

Cly hy
ccl4
CC£3

Benzo Tricfllc?ﬂ'df :




AV
s

EADE VO, & o mrivsinmsis s

_ -ﬁ 2 a;n_ite. the ﬁfgelpaaatt_'an_ il propenties g}f_)D y fie

| it is prepared by the condensation reaction of two
molecule of chlorobenzene with chloral , in presence

Q.
sok'= DDT. [ Dichlonodiphenyl Trichlorocthane : =

4_60?1—6 . _(—{1_5'04 R

DDT.

lusesd > = .=

-— e |

(p, p'-dichlonodiphenyll Trichlonoethane -) |

() it 5 used as Inseclisides .
i) DDT i5 not Bio

degnadab(_ wle .
- ﬂ} (t 8 Toxic 749& --.&'w'ry _beirﬁd .

Teacher’s Signature :
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[ % A A

|20 write the prepanation and properties of BHC

L : Benzene Hexa chloride (BHC) =

zfzéPMﬁqﬂt&CkaﬁonofW mﬁwm

of Sun Light (h) . in which (48 o1f the Benzene one

Bmm%mmmmm

H

TI/l\f rad, 20

T

b

CéHé/BCHM CéH6d6/BHC / 666

BHC 15 used as PBEB P%tta.d% . In ﬁqr;acffw;&

under the ﬁa&_namm,_jmmexm / Y are




Q.21" Explain  SN'~ mechamism with Example >

&2’1 > sn'- reaction / unimoleculor nucleophilic sub. Reaction.|

 The hydfxolgf,s:.s 07-6 # - Bqu,f Buormide cwith agu:. NaOH ,

involves oo steps —

__|Stepl: The Aié?l halide lonise 2o 5:,&. 3 (f) planer
Carboca _

CHS . CH3

N slow |

B > CH3—C@ ——
CHa 1 Dissociation

CH3 . CH3

31 Alkyl halide - 3) carbocation (planer Geo.)

StepIl . The nucleophile aftack on The plamer carbocation

_:f!zom both side to jwe, Racimic mixture (R+S) |

'CH CH _CH
3\® é_) :fwsf \7, / 3

C ——CH3 OH + HoO—C !ruHCHS— —

/ 7 CH}\ JC \
CHs &/ nucprh: le CHy CHy

Carbocation . e = 4

_ Racimic mixture

L> Tn The SN'-teaction, Racimisation Take place .

Ly  3°(¢) Alkyl halide j"”’ an'- Reaction .

Ly nate (1) X [Alkf{’ halide ] -

Teacher’s Slgnatum




[ EXDL NOL ... oo cornsessssants Page No.................. ]‘
@,}; SN i Reaction / Bimolecular. Nuc:lwﬁ/d(fc Substitution R;j:

| Nucleophile A H

é"’ Tn the SN>- Reaction , the aftack af nudeoth‘!e. and
The ejection a?f’ The Halide ion Take P(ac.e —Sx‘mu_/%aneoues?
m This Situation , #m Transition Stafe is ﬁymd .

Exp- Hydm%zsz‘s af CHy —Br with NaoH (ag;) .

. H H. H
N
S > Syt s [ roer

/4//_71 Halide Transition ,Sfa}e.

- / .

. —— R |
/ i

HO—_C”N”’H + BY
N

-~ H
product ( Alcohal) .

e

| vale () o [ kgl Holide ] [ udeophle]

=5 Tn SN’- Reaction , Inversion aif Canf;‘iwmﬁon Take place .
- 1°(P) AU% Halidle 5;;«1 SN Reaction .

L&, == - = N




P};e/bmff,on # cklmwfb&m X’ Thetr P&o/ber‘btbe_/.&—

-_ =

f . CHELS /_Ch(oﬂzqfahm - I ——

 Lab method > _ ) ]
 StepI: CHz=CH)—OH - (_)_ > (Hy—=CHO + Hy _|||
)°( P) Alcohsl o= Atdd-#.da - |

| B | -~ = o
Sfep-lf |
CHz —CHO + 3cd, ———> Cdy—cHo + 3HUL ]
Acetaldehyde Chlonal. -
N |
SEepliL; |
Chlonal  Base dalmofo-'»m-_SQ(f J.
‘?wpenﬂ.% = ‘ =1

oxtdation Reawan 9 ch[o'wfo-‘;m 15 Mow oxidized with |

Ain (0,) , m Presence "iﬁ Sun %M(W)“u
to 319'{’— CMbOH% chtoude/ ghaﬁene._gab ﬁ

cP_ ’
|
~Ghcly—t 07— Jﬁ <|:=c£ }—- cocl, + HCE—
chtoﬂrofinm Ath, __CE Phasaene 30»_,

chlmza;fohm 15 Stoved in Dank Brown bottles +o Pazei/enf H

1
|
Cely—CHO + NaOH ——>  CHl, + HCOoNa
|
|

| The The foﬁma&m aﬁ ﬁho%mz jws it s }uﬁhl; poigonous . |\

|
_L__gM Teacher’s Signature : ’
O\~ J




;" Dale ... A\ ‘4
[ EXDE IO sisssissivsisomimsness Page NO. .......cion ]

8%

+ @ -+ CHC{_; + 3 NaOH ﬁ @/ 3“‘““—"'2“20

2 CanbgllArmire. Reaction = ny

% ~ Reimen — Tiemann Reaction =
phmoﬂ is seact with CHly amd NaoH ((Base) to give

Salicylaldebyde

ok

P;,a,m,{ ch(crr?@nm Base SMW

OH OH
e (00K
+ Ccly + 4NaoH — + 4Nacl +3H,0
Base
pherol  CanbonTetra Saﬂcgb‘c Acid -
chloride

Aniline  neact @;r‘ﬂu_gﬁlawfo'm and NaoH <o 34@7

@ + CHly + 3 NaoH —— @ + 3NaCl +3Hy0

bad smell _comp. called th?,f ___LS_OCgamaﬁe

NH,

. Aniline. CMOT%&"W! Pt Phw?f. J.(,Socyamm

7 J




e Il

vingl  chloride = CH.Q"'CH €= CH;—cH

P___ o - (n-m) com Jggatwn

The (L atom_:ﬂ—w»;c)@_c_ldo‘ude, s aelaty Inest |

| and Mhdm Substctu,ﬁm_&&cﬁm due to

Pa«s&u Same.

bmd_cﬁmagteajf_écigbmd_. |

B _CH_?== CH + NaOH —> X (No Reaction) ,

Al halide oﬂ
~g

CHa= CH — CH-, Fno (n-7 Contugaml

__M not Interact with 7 - bond in A%_ML

AU halide are meone seactive becauwse the

Teacher’s Signature :




2/? Victor - meger” Jest =

| This Test is wsed to Distinguish bl 1, 2°4 3° Alcohsl..

1°(P) Alcohsl

R—-CH, —OH

\LP/Iz.

| R—cH, T

2°(s) Alcohsl
E)CH —OH
l P/1,

5)6_}-;— i

3°(t) Alcohsl .
g 7€ oM
Koo

lP/I,_

R
>C-=1
§>

| AgNO,
adad

/43 NO,

| pgno,
v 7

v

l H N'Oz_

g}C"No‘z ]

lHNaz,

No Reaction .




S

:‘, _ Date ""’
RN —— Page No. ...........
| 9'/3 _Qghggbwgmabbw Keaction ?’ Alcohol
Cu/300C
R—ci—on S4B5 o e 4ty
1°(P) Alcohol A[de/?d&
R & vl
K>CH’0H “/30‘7 J R>c-—c> + h
: g™ T =
2°(3) Alcohal oo
CH} 5
| Cu/zov ¢ CI:M}'
Chy—C ol > Chy—C=Ch, +M,0
Ch
3 Alkene. .
3°(4) Alcohal

AR




E—

=

e, 29
&/Aa’d cat d Reavrangement 072 col. .
o et ¥
Pinacol — Pinacolone /Qea,rm.r?zment =
. CH CH
sk i T yt
CHy—C—C—CHy ——5
OH OH
StepI : fmmaﬁ‘m of more gtable carbocation -
CHS CH3 CH3 CHs CH3 ?Hj
|
0 <>@OH OH
Pi nacoﬁ Carbocation .
Sfef?l[ : Rea,rmrﬁzmmt of 3}-01»]9 / 1,2.-3;,;7517-7 #W
CHa (Hs CH
| | I,2—Shffﬁng- |3 ®
C”s—g)—‘li—c“s > cus-?—-cl—c“s
OH
CH OH
Corbocation 5
e

CH3
I
CHy O

: Pinacolone . :




2% 20 k(S
2 Boiling point of Alcohol are much higher
G 8 P ;

Than those 0:73 COYrexsloondt‘?? Alkone. . mfj?
ﬁ}’ﬂna O0—H bond in Alcohsl 15 ‘ﬂu'gfdg polas_ (g.—-f;)
because OXygen atom I8 eled*ronegoﬁw_.
Therefore, The polaxity of 0—H Bond give rise to
The fonce of Attraction b/w paﬁ:‘wug +vwe H-atom
m one Alcohal and pahtfaﬂa -ve  oxygem n an

other Alcohal molecwle . These -Fohce, 033 Attraction
s called ar hgdhogem chob‘y-g.

Hence | due to ‘fohma;hbn ojf H-—Bondirﬁ n Alcohal }’Aaé
—ﬁuighmf' Boib“ng point . Because a g‘zeﬁvf deal o:fz
I Enefngy 15 )zeqm)ze,d to ovesncome These Attractinve

5- 5t %Hﬂ&on@ﬁ-

R— O—H: - CID— R
3*H
Alkone which Have no, -oH ghoup - Hence oo not

u,ndevgo ‘ﬂydhogm Bondi?g . We)zefohe, bave fLow
Bo”iﬂg Point .

%

force .

ok




N Q.32. | Discuss the organometallic compounds with suitable examples.

_Introduction : | Examples : |

b}gammetal&'c compounds are compounds which contain | @- Alkyl metal compound : ‘
at least one direct bond between a carbon atom of an CH;MgBr
organic group and a metal atom. (Methyl magnesium bromide )
General Characteristics : (Gragrard reagert)
| e They contain a carbon-metal bond . ©-"Aryl metal compound :

' @ 77133 show both organic and metallic character.

e Most[g formed with electropositive metals.
© They are used as reagents in organic sgnthesis. (Phenyllithium )

' ©-'Metal carbonyl :
| ‘ Fe(CO)s
(i) o -Bonded organometallic compounds o]
(direct C-M o bond, e.g. alkyl and aryl metal (Iron pentacarbonyl)

L

compounds ). @ - TT-complex_compound, :
(éc) TC-Bonded organometallic compounds ©— Cr(CO),
(where metal is bonded to T -electrons of unsaturated

systems, e.g. alkenes, arenes, etc.). (Benzene chromium tricar. 50”50

00000




QO@
@32_ . ;- Describe the Kolbe reaction in Jofuenol with mechanism. |
i

When ,ohenol (s treated with sodium hgdroxide and carbon dioxide at about 125°C under

pressure, it gives sodium sa,[c'cg[a,fe. This reaction is called Kolbe reaction.

Overall Reaction : OH
OH 12 50C COONG—
# el & S5 (pressure) -
Phenol Sodium Sa.[icy[a.te,
Mechamsmj (0-hydroxybenzoate )
(i) Formation of phenoxide ion : | (&) | Electrophilic attack of CO; ;.
OH 0~ Nat ;J o Na+ OH _ "
| . C00 Na
+ NaOH —> © + HO | ©’/o\-=‘é+=%
Phenol Sodium. phenoxide 2 Sodium salicylate
Protonation:, o~ Nat OH s
CoONa" + H,0 —> i + NaOH

Sodium salicylate
(0-hydroxybenzoate )

L o1




O @Ce 35)

\_Q_B;B}[ Give the method of preparation and usage of glycerol.

Introduction : CH, — OH
Glycerol (glycerine) is a trihydric alcohol having three —OH CI H—OH
groups. Its chemical name is propane-1,2,3~triol and its
molecular formula is C3Hg0;. CH, — OH

D\d e af 5 537 J Giycem[

@  From natural fats and oils ( Hgdrolg.sis)a
Glycerol is obtained as a by-product in the hydrolysis of fats and oils
(triglycerides) with steam or dilute alkali.

—

CHy =0 =C0=R CH,—OH
|
CH=0=CO0=R ., 345 —2T . CH—OH + 3RCOOH
| #7 dil. NaOH "~ | (Fatty acids)
CHy— 10— CO-R CH,— OH J
(Fats or oils) Gfgcem{
(Triglyceride)

(3) | From acrolein (via oxidation) : |
Glgceml can be prepared bg the oxidation of acrolein with a suitable
ox.fdising agent such as hgdrogen peroxide.

CH,— OH

CHZZCH—CHO [0] ) éH_OH

Acrolein (e.g. H,0,) CISHZ o

- . Glycerol
Uses of Glycerol :

In the manufacture of nitroglycerine (used in explosives).
As a humectant in cosmetics, creams and lotions (keeps skin moist).
In the preparation of alkyd resins and plastics.

As a solvent for drugs, dyes, flavours and essential oils.

In the manufacture of glycerol mono- and di-esters (emulsifiers)
used in food and pharmaceutical products.

As an antafreeze in automobile radiators.

o~

® 986

O L Jof X O

G




000

Introduction :

(®) O\ )
g3
? Q.34. 1 Explain the Zeisel’s method. | R
- | Formula : |
Zeisel's method is used for the estimation of methoxy (~OCH;) groups |
present in organic compounds such as ethers, esters, etc. In this method, ) | 1o Of methoxg group =

the comp is heated with hydriodic acid (HI) and the methoxy group
is converted into methyl iodide (CH3I), which is passed into alconolic

silver nitrate solution to form a yellow precipitate of silver iodide (Agl).
From the amount of Agl, the number of methoxy groups can be calculated.

Reaction : |
(D) [Cleavage of methoxy group with HI :
R-0-CH; + HI — R-OH + CHI
(Methoxy compound) L (Methyl iodide)
@ Formation of silver iodide : |
CH;I + AgNO; ——— CHzNO; + Agl
(Yellow precipitate)
| Example : |
Anisole ( meth%enzene) gives methyl iodide on treatment with HI,

which forms recipitate with AgNO, .
ben, s precep vt Y

wt.of Agl x mw.of compound

mw.ongJ x wt.of campoundJ

l

(Yellow precipitate)

@ + HI —— @ + CH,I CH;I + AgNO; —— CH3NO; + Agl',l,
_ (Methyl iodide) §




C0® (
? ac Whatmepoxd&sgeveonemethadofthe&r
o e ke & preparatwn Also, its uses.

Q

Epoxides are three - membered cgc&c ethers in which an i
oxygen atom is linked to two adjacent carbon atoms |
forming o triangular ring. They are also called alkylere |/ "\
oxides or oxiranes. The simplest epoxide is ethylene |
oxide (oxirane). Epcmdes are /ugﬁfg reacé.f,ve due to i

i Y T G P (Ouare)
[ Method of Preparation :]

@ [Epoxidation of alkenes (using peroxy acids) :]
Alkenes react with a peroxy acid such as }oemxga,ceidc acid (CH3CO00H)

b form. an epoide.
CHy=CH, + CH;CO00H — CH/ N\, + CHsCOOH
Ethene (Peronyacetic acid) j ”ZW ax:de (Acetic acid)
hirans)
Uses of Epoxides : .

@ Et/vg[e.rw oxide is used in the ma.wﬁchu’e of eth?fene g(gcm’ which

is used as an anﬁcﬁeeze

@ Epmdesareusedmt/wpreparaﬁonofaﬁwﬁoﬂs diols and other
corganic compounds.

@ Propylene oxide is used to make o{goﬁs which are used in
o{gureé/zane p[a.sﬁc;s fowns resins.

oxides are used as intermediates in the sgnthe.sw of pharmaceuﬁccals,
aitexgeni;s and surfaze -active agents.
ﬂiene oxide is used as a sterdwmg agent ﬁyr medical eguipment

ﬁmd pmducts
%«‘ voe o

(Epoids (Gt s
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£ 56 [ Explin the hre banana bnds in cyclopopanc. &
_Ihtroduction ;
Coslememine 140 e bhvmemmibredl dop v i e dond ¢
a,ng[e is onlg 60°. In order to reduce the angle strain, the C—C bonds
do not remain as normal strcu'g/tf o-bonds. Instead, the side-wise

overl, the bent o-orbitals on adjacent carbon atoms gives rise to
g 4 g
three banana bonds. These are called banana bonds because the

| overlapping electron clud. i ike o banana, bent above and. below the C<———>¢

C-C axis. Thus, cgclopropane contains three banana bonds, one

I between each pair of adjacent carbon atoms. Three banana bonds ’
| ¢ . in cyclopropane. |

_Features of banana bonds : | |
| (1) There are three banana bonds in cyclopropane, one between H

‘ 7 each pair of carbon atoms.

|
@ 7716{(71 are formed bla.; side-wise over[ap of bent o-orbitals C
on adjacent carbon atoms. / \
. @ The electron cloud of each bond is bent above and below e, ol
’ the line Joining the tweo carbon atoms, giving a banana shape. ’ /C gy C\H

@ These bonds are weaker than normal C—C o-bonds and are
responsible for the high ring strain and high reactivity of Structure of cyclopropane

cgclqoropme . (C3Hg) g:‘
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0 | Explam the Baeyer strain theor stabili 0
Masr o y for stabiliy

Baeyer strain theory was given by Adolf von Baeyer (1885) to explain
tf;eitabditg cf c CM , Accogrfd[ng 57; this tﬁe%rg, cgdoaf.éan,es £e
| assumed to be pgnar rings and the carbon atoms are sp® hybridised
with a normal tetrahedral bond angle L?C 109.5°. However, in a planar
ring the C-C-C bonda.ngle (s di])‘;zren from 109.5°, which to
‘ cmgle strain or Baeyer strain. The greater the deviation ﬁ‘m 109.5°, ‘
the greater is the strain and the lower (s the stability of the cycloalkane.

| [_Baeger strawn : J
The extra strain present in cycloalkanes due to deviation ? the
C—C-C bond angle from the normal tetrahedral angle (109.5°) is
called Baeyer strain or angle strain.

:Ca,lcula.tiorn ofBa.eger.strain:: ’

The strain canbecaladafedﬁvmt&edevﬁatﬁonoféﬁebmdangle

| in a regular polygon from the tetrahedral angle (109.5°). / \

bhe, intormal

bt <o e Bk prd angle 5 (¢
. n—2)x180° | Planar structure
el b = CDRT |
n s o e e i (assumed by Baeyer)
_Table : Baeyer strain in cycloalkanes |
R Structure | Internal bond | Deviation from | Baeger strain |  Stability |
size (n) | (planar ring) angle (*) 109.5° (°) &
3 Z 60° 49 5° 495° | Least stable
4 90° 19.5° 19.5° Less stable
5 Q 108° i35 15° More stable
6 D 120° 10.5° 10.5° Stable
1|l 7 O 128.6° 19.1° 19.1° Lsis stable
8 O 135° 25.5° 25.5° Less stable
- Conclusion :

According to Baeyer strain theory, cycloalkanes with bond angles close
.l, to 109.5° have less strain and are more stable. Thus, cyclopropane (highest
O, Strain) is least stable, cyclohexane (minimum strain) is most stable among 0

the .simple cycloalkanes.
ok = o




Explain the aromatic, antiaromatic and

'J{ non-aromatic with example.
_ Aromatic compounds :

S, G g e ey i [ S C%m){ A eyl planar

compounds having (4n + 2) m-electrons (n =

2

in accordance with Hickel’s rule. They are extra stable | comp
due to delocalisation of n—ezfecfmnshfﬁound the ring. i wuf{ 4n;_2) n-electrons
| is aromatic. ]
e,k s A T
Benzene (6 m-electrons) Cydopentadtengl(é ndef.;cmajﬁm Iy a’ohﬁhalmz Gon e
(J 0,
Benzene Cyclopentadienyl anion Naphthalene

LAntiarorrmtic compound.s :J
Antiaromatic compounds are cgc&'c, planar, ﬁx[lg
compounds having 4n m-electrons (n =1, 2, 3,

are unusual[g unstable due to delocalisation of m-electrons,

which leads to destabilisation of the ring.

4n -electrons
| s antiaromatic.
R &

| wi
|

. (A cyelic, planar, |

( . Ci ' cation G ‘ anion
 plobntatlont (& el #C‘(’g‘-’;‘fj;’zﬁm ) 9"‘”( gy <
9 :
Cgcfabutadim Cgcbpenfadiang[ cation ng[oﬁeptaﬁmgé anion

| Non-aromatic compounds : |

Condltons for aromaticty:

|

Non-aromatic compounds do not satisty the conditions of | Cucli |

aromaticily. The#% be non-planar orf%wt fully cc:rry'uézafz,l % Pﬁ i

or may not have the reguired number of m-electrons. Such i @ F s |

compounds do not show the special s dﬁtg of aromatic i ity eougiga |

compounds (O i o

 Examples :
Cyclohexane (not fully conjugated) Cyclooctatetraene (non-planar) 1,3-Butadiene (acgdu:)
O © CH, = CH — CH = CH,
ngoﬁexarw Cgcloocfafeframe 1, 3-Butadiene




ge[Q..B’QH Which would have a higher boiling point and why? ]‘)%

H (I:Hs
|
(n-Pentane) H CH 3
) 2,2-Dimethylpropane
[Answer : J Pastons. ;o
® n-Pentane (CH;CH,CH,CH,CH;) has a higher boiling point than 2,2-dimethylpropane
(neopentane).
° Bom’n% point depends mainly on the strength of intermolecular forces (London dispersion
forces).
® n-Pentane is a straight-chain (unbranched) molecule, so it has a larger surface area
and closer contact between molecules. This leads to stronger London dispersion forces and
therefore a /’ugfwf boding point.
® 2,2-Dimethylpropane (neopentane) is a highly branched molecule, which has a more
compact shape and smaller surface area. Therefore, the intermolecular forces are weaker,

resulting in a lower boéling point.

| Conclusion :
n-Pentane has a higher 60%&1@ point because it has a larger surface area and stronger
London dispersion forces compared to the more compact 2, —danethglpropane.




5‘[ Q.40. ’ How will you show that ortho-cresol is less acidic than phenol? T’i?

 Answer : |

The acidity of phenolic compounds depends on the stability of their conjugate base (phenoxide ion).
A compound is more acidic if its conjugate base is more stable.
The structures of phenol and ortho-cresol are :

Phenol Ortho-cresol (2-methylphenol)
OH OH

O o

Phenol Ortho-cresol

LO In phenol, the phenoxide ion formed after loss of a proton from the -OH group is stabilised by
resonance over the aromatic ring, which makes phenol more acidic.
® In ortho-cresol, the presence of a methg[ ggw,o (-CH;) at the ortho position exerts a +1 effect

(electron donating effect). This increases electron density on the ring and destabilises the
phenoxide ion, making it less stable.

® Since the conjugate base of ortho-cresol is less stable than that of phenol, ortho-cresol is less acidic
than phenol.

ﬁ Conclusion : |

Ortho-cresol is less acidic than phenol because the electron donating (+1) effect of the methyl decreases
g{‘tfw stability of its phenoxide ion, whereas the phenoxide ion. of phenol is more stable due to r%. |




f@.#. H Expia.m Corey-House s

ik

(Giman reagent) with an alkyl halide. It was developed by Elias J. Corey and Howard E. House.

5.
 Introduction : |
} Coreg—/-/ouse .sgn)fhes&s is a method for the formation of /ugher alkanes bg coup&'ng an organocuprate

R-X ——»

| General reaction : |
2l Gl Bl o

atacks the carbon atom of the alkyl halide, leading to the formation of a new C-C bond.
Formation. of organocuprate (Gilman reagent)

20 + G —— Bul o+ L
(Step 2) Couplng with aly. hlie
RGdi + R'-X ———s R-R & ROw + LY

m

(CHy),Culi + CHJ ———» CHy—CHy + CHyCu + Lil

(Gilman reagent) (alkyl halide) (higher alkane)
[ Mechanism : }
The reaction. proceeds through nucleophilic substitution. The alkyl group from the

RCu +  LiX E
_Key features : | i
® Ulsed for the synthesis of
symmetrical and unsymmetrical
higher alkanes.

® The reaction gives good. yields.

® he alkyl halide can be primary
or secondary (tertiary halides
do not give good. resulfs).

® [t is a useful method for
C-C bond formation.

3‘; (Gilman reagent)  (methyl iodide) (ethare)
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 Introduction :
Terminal (R-C=C-H) are weakly acidic. They can lose the terminal ogen to form an acelylide ion
(R-C=C"). Tke#additgdshéghertﬁanf/mtofa&emsanda&amMeto%{fMUolvmentq"m

sp-hybridised carbon. | |
| Reason for acidity : | "[Fonnaﬁaanacetgﬁdeion:] |

?ﬁﬁw@%mama@uaammm R-C=C-H + NaNH, —— R-C=C"Na" + NH,
sp-hybridised carbon (50% s-character), which is more | (terminal alkyne) (sodium acetylide)
electronegative than sp2 (33% s-character) or sp> (25% = =
s-character) carbon. The greater s-character holds the Comparison of aadzfy (a,oproxbna.te pKa values) J
electron pair closer to the nucleus, stabilising the negative N
charge of the conjugate base. Compound Structure pK, (approx.)

Stable conjugate base : Alkane R =CH; (sp°) ~ 50 ‘
The conjugate base (acetylide ion) R-C=C" is more stable Alkene R-CH=CH, (sp%) - 44
due to the high s-character of the sp carbon. - C

Terminal alkyne | R-C=C-H (sp) ~ 25

Comparison with alkenes and alkanes : < =

In alkenes (sp?) and alkanes (sp®), the conj bases are || .
much less stagle, 50 ﬁwgarefa.f[ess mﬂg@t@ @k'
HC=CH + NaNH, —— HC=C"Na* + NH,

Resonance is not involved : ‘ |
. The aﬂ‘d‘fé‘ s mwdy due to the Wfﬁkﬁmﬁm eﬁ[ect, not resonance. (acetylere) (sodium. acetylide)

Conclusion : | Terminal alkynes are acidic because the terminal hydrogen is bonded to an sp-hybridised carbon with 50%
y‘ s-character, which stabilises the conjugate base (acetylide ion). Therefore, terminal alkynes are more acidic than alkenes and alkanes. g




