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UNIT-7. SOME IMPORTANT NAME REACTIONS (part-1)
ALKANES, ALKENES & ALKYNES
COREY-HOUSE METHOD:- 2R’-Cl + Cu + Lil — R’;-CuLi
R-Cl + R’2-Culi — R—R’ + R’Cu + LiCl

QCI + (CH,=CH),Culi — <:>—CH=CH2 + LiCl + CH,CH_Cu

Noted:-This method is generally not used for preparation of unsymmetrical alkanes.

. WITTIG REACTION:- Conversion of >C=0 group into >C=CH: group using Ph3P=CH

(Witting reagent) is called W.R.

(CeHs)3P=CH: + O=<:> —> CH2=<:> + (CeHs)3P=0

CeHs\ CeH
C=0 + CHz=P(C¢Hs)s — » C=CH, + 0=P(CeHs)3
CeHs™ CeHs™
Triphenyl phosphine methylene Triphenyl phosphine oxide

MECHANISM:- PhsP = CH, —» Ph3sP—CH;

D
0 0 PPhs O —— PPhs
iy 7y | =
C

R
+ CH,—PPh; —» C——CH | —» C——CH, —» >C=CH2 + 0=PPhs
/\ R

R R R R R R
Betaine Oxaphosphetane
(not isolated)

Preparation of Witting Reagent:-

3 o PhLi ® e
PPh3+ CH3BI‘-> Ph3P—CH3 Br —b—Ph-H, LiBr Ph3P—CH2 - Ph3P=CH2
Some other Examples:-
CH2=PPhz + R-N=C=0 — R-N=C=CH: + Ph3P=0
Ph;P=CMe; + Ph;C=0 — Ph;C=CMe; + Ph3P=0
CH;=C=0 + CH2=PPh3z — CH;=C=CH; + O=PPh3

. PRILESCHAIV’S REACTION:-

0
/\
R-CH=CH-R’ + CeHsCOO2Na —» R-CH—CH-R’ + CsHsCOONa
If epoxides is treated with dil. acid or base trans-diol is obtained.
REED REACTION :-C3Hs + SOz + Cl, » C3H7SO2Cl + HCI
OXYMERCURATION-DEMERCURATION AND ALKOXY MERCURATION-DEMERCURATION :-

Hg(OAC), NaBH
CH3CH=CH, ——» CH3CH-CH2-HgOAC ——— > CH3CH-CH3+ CH3COOH + Hg
THF, H,0 I OH- |
OH OH
Noted:- In Alkoxy Mercuration-demercuration alcohol is used in place of water
CHp=CH, H8(0AQC  ch,.cH,-HgoAC N2BH¢)  CH,-CH;+ CH;COOH + Hg
THF, ROH IOR OH- (I)R

Noted:- in Oxymercuration-demercuration addition ren take tplace according to
Markonikoff rule but rearrangement product is not obtained.
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6. ISOMERIZATION:- CHs-CH,-CH,-CHp-CH;  AICl/HCL o CH-CHy-CH

CH3 Iso-Pentane
7. SABATIER AND SENDERENS REACTION:-

H2(Ni)300° H2(Ni)
CH=CH ———>» C(CH;=CH; ——» CH3-CH3

8. AROMATIZATION/ REFORMING:-

CH Noted:-by the reaction with n-octane,
A Cr,0, or V,0, xylene and ethyl benzene is obtained.
CH, CH,
£ or Mo,O
| | _EEEEROR w O s @
CH, CH, 773K
CH, 10-20 atm
/
9. KUCHEROUF REACTION:- CH=CH + Hz0 ’ CH2=CH-OH — CH3CHO
Re" of Ethyne with acetic acid:-
- Hg*? _-0COCHs A
CH=CH + 2CH3COOH —» CH3CH —» (CH3CHO + CH3C0.0.COCH3

"\ 0COCH;
n : P Hg*? _OR
Re" of Ethyne with alcohols:- CH=CH + 2ROH —» CH3CH\ OR

10.BIRCH REDUCTION:- Reduction of aromatic compound (Benzene derivatives) into 1,4-
cyclohexadienes in presence of alkali metals (Li, Na & K), lig NH3 and Ethanol is called
Birch Reduction.

& S
_—
NH, ROH

H H

v" Intermediate = Radical anion

EDG EDG

Na, NH:, i @ L NH, @ @( MNa, NH; @i
EtOH EtOH

ek i COOH COOH  EWG = COOH,

Na, NH, Ma,NHy  H,O" CHO, COOR etc.
. BOH ”
MECHANISM:-
(B) (W)

v" Most stable radlcal anion — (B), due to minimum interelectroonic repulsion.

H

LG 0

~—__ & H e




HALOALKANES & HALOARENES

Dry Ether
11.WURTZ REACTION:- 2RCl + 2Na — RR + 2Na(l BrQ\Br + -ZNaCl @

WURTZ-FITTIG REACTION FITTIG REACTION:-
@m +2Na+Rel YEthen @ @a +2Na 2yEthey
-2NaCl -2NaCl
Mechanism:- (a) Ionic Mechanism: 2Na — 2Na*2e; R-X+2e >R +X
X SN (1%.2°)
R+R—X —» R—R ; Na*® + X" — NaX

(1°2°%)

(a) Free Radical Mechanism: Na—» Na*e'; R—X+e ->R+X; R +R ->R—R
Noted:-(i) Wurtz reaction cannot be used to prepare pure alkanes with odd number of
carbon atoms because it is difficult to separate the mixture obtained.
(ii)The alkyl halide should be 1° or 2°. If alkyl halide is 3%, S,? and free radical coupling
is not possible due to steric hindrence so in that case elimination or disproportionation
is possible.
(iii)In the ionic mechanism, alkyl sodium (R'Na*) is strong base as well as nucleophile
which gives S,? with RX.
(iv) Ether should be dry. If moisture is present than R'forms R-H instead of R-R with H-0.
EXCERSICE NO.10:-

[. Why is Wurtz reaction not preferred for the preparation of alkanes containing odd
number of carbon atoms? Illustrate your answer by taking one example.

[I. Name the product which may be obtained when a mixture of methyl bromide and ethyl
bromide is treated with sodium metal in ether.

12.FRANKLAND REACTION:- 2RI +Zn - RR + Znl;

13.FINKELSTEIN REACTION:- R-X +Nal ~DryAcetone g . NaX (HereX = Cl& Br)
The reaction takes place by SN mechanism.
14.SWARTS REACTION:- R-X + AgF -R-F + AgX (Here X=Cl &Br)

15.DIAZOTIZATION:- Co HsNH, + NaNO» + 2HCI  23°C Co HsNoCl + NaCl + 2H,0

Mechanism:- NaNO; + HCl - HNO; + NaCl

.. (]
H—0: —N=0 + H* J2% @ O<JN 0 234 H,0+RNo
|

CuzX
16.SANDMEYERS REACTION:- Cs HsNoX + HX ———» CeHsCl+ Nz + HX (X = Cl, Br)

v" Noted:- if Cu powder is used instead of CuzX; then the reaction is called Gatterman re".
Mechanism:- BSC PART II PN 341
17.BALZ-SCHIEMANN REACTION:-

CsHsN2Cl + HBFs — C¢HsN2BF4 A; CeHsF + N2 +BF3
EXCERSICE NO.17 :-

[. How can you prepare HzN@@NHz —> F_@@
18.BART’S REACTION (HOT’S):-

2HCI
Ce¢HsN2Cl + NazAsOs3 m’ CeHsAsO3Na, —» CgHsAsOsH, + 2NaCl

NaOH
19.GOMBERG’S REACTION:- (HOT’S):- CsHsN2Cl + CeHs —  CeHs-CsHe + N2+ HCI
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20.GROVE REACTION:- ROH + Hcl AnhydrousZnCly - pey . yoH
ALCOHOL, PHENOL & ETHERS
21.Hydroboration-Oxidation:- Alcohol obtained corresponds to anti-Markownikov’s

addition of water on alkenes. CHsCH=CH,
CHsCH=CH,; + H-BH, —» CH3CH:-CH»-BH: e (CHgCHz-CHz)z-BH

lCH3CH=CHz
H20
3CHs3CH2-CH,-OH <+— (CH3CH2-CH2)3-B
H3BO 3H:0;
(i) BH3 + HsbUs
v' CHsCzCH —— ?
(ll) H20:
Noted:- In a substituted cyclic alkene, a trans alcohol is formed.
CH, HC  H
(i) BH,
(i) H,0,/OH-

trans - Methvl cvclo-nentanol
v The Hydroboration reaction was discovered by Herbert C. Brown, who awarded Noble
Prize in 1980 for the synthesis uses of the reaction.
Mechanism:-
22.BOUVEAULT-BLANC REDUCTION:-

R-C-OR +4H CHsOHNa L pey,0H + R'OH
I

0
Mechanism:-
0 O 0 O
+C2Hs;0H I |
R-C-OR’ + 4H ﬂ» Rc-or TCHsOH o choor PN RCHCbR — s ReH-0 *NA,
-Na* -C2Hs0" - Na* -C2Hs0 a*
. C2:Hs0H . N = C2Hs0OH
RCH-O =255 ReH»C 23 ReH® 2505 ReH,-0H
-C2Hs0" -Na -C2Hs0"
23.KOLBE’S REACTION.
ONa

NaOH, () €Oy COOH
(11) H*

24.REIMER-TIEMANN REACTION (FORMYLATION & CARBOXYLATION):-

OH OH OH OH OH
CHCI, CHO OCH; OCH
@ CHCI3 + Aq NaOY ©/ Aq NaOH @f @f CHC3 + Aq NaO} @ 3
CHO
Vanilline

Mechanism:- CIs;C—H + OH- - ClsC + HOH & CI3C —:CCly+CI

OH
5 CHO
@ OH @ :CCly (j’\ccl2 _>©/CHC1 ©/CHO HOH, @
OH-
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OTHER EXAMPLES (NEET/IIT):-

OH OH OH
COOH CHs (_A\_ CHs CHs \_K_ CH;
CCls CHCl1
1 + 3KCl + 2H,0 2 3
( )© NaOH @ (2) @ NaOH @

H

(Ring Expansion)
Mechanism:-

B

\ + cc], Proton HzO / HOH
{/e shlft
Ll CHCl;

Ring Expansion:-

Q + :CCD —»i/j\l@”((m —> @Cl +CI
S N

25.LEDERER-MANNASSE REACTION:-Phenol reacts with formaldehyde in presence of
base or acid and gives o-hydroxy benzyl alcohol and p-hydroxy benzyl alcohol. Theses
derivatives joined to each other through -CH: groups and give a linear polymer called-
Novolac which isused in paints.

OH

OH OH OH
CH,0H CH,OH HOH,C CH,OH
H+ or 2
+CH,0O T + +

CH,OH CH,OH

OH OH OH OH
n©/CH20” _HY sCH, @cm Ocnz Ocn -~

Novolac

v Novolac on heating with formaldehyde

undergoes cross linking toform an
infusible solid mass called bakelite. It is

used for makingcombs, phonograph

records, electrical switches and handles
of various utensils.

26.PHTHALEIN CONDENSATION:-

HO OH HO
5 dner PO poy
HzSO4 \@

” H HzSO4 ||

S @(\ oty OO
@c/ . )
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27.WILLIAMSON ETHER SYNTHESIS:- R-X + RONa — R-O-R + NaX

v Noted:- The reaction involves SN attack of an alkoxide ion on primary alkyl halide.So
for best yield, the alkyl halide should be primary.

:OH "Q’T% O-R
H.
T ™y , Pl gy
CH;C-ONa + CHyBr —>CH;-0-C-CH, + NaBr & O —s @R_,Q
o

CHS HZ}

v' Limitation:-In case of secondary& tertiary alkyl halides, elimination competes over
substitution. If a tertiary alkyl halide is used, an alkene is the only reaction
product and no ether is formed. It is because sodium alkoxide is a strong nucleophile
as well as a strong base. Thus elimination reaction predominates over substitution.

CH,
CH; (lJ Br + NaO CH;— CH, C CH,+NaBr + CH,OH
CH3 CH3
28.FRIEDEL-CRAFTS ALKYLATION REACTION:
CH,
CH:
i. + o, o A, © +HCI + CHCI /5 ©+ HCI

OCH,
Cl cl cl OCH

OCH, B
CH CH,
. Anhyd. AICI, 3 Anhyd. AICI,
11. © + CH,CI A ©/ @ ©+CH1C1 %@ Y
2
CH
CH,

1-Chloro-2-methylbenzene

+ Limitations of Friedel Craft alkylation:-
v Aryl halides and vinylic halides do not react (their carbocations are too hard to form)
v" Aromatic rings containing the -NHy, -NHR or -NR; group H
do not undergo Friedel Crafts alkylation because the | _
strongly basic nitrogen ties up the Lewisacid. CeHgNH, + AICl; —>= CH; N + AICI,
v" Rearrangement product is also obtained. ||_|
CHs
|CHCHzCH3 CH2CH2CH2CH3
@ CH3CHoCHCHoCl
AlCl;, 0°C ¥
65% 35%

v Since the alkyl groups are o-,p- directing, they further facilitate the substitution and
hence the reaction always leads to poly alkylation.

CHs CHs CH3 CHs
CHsC, CHsC, CHAC LHB CHs
A1C13 A1C13 A1C13
o
CHsC lAlCl3
CHs
CHs CHs
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v' Alkylation products often isomerise and disproportionate to give different products.
CH2CHs3 CHs CHs3

o CHs3
Isomerisation N
CHs

CHCHs CHCH3

2 Disproportionation =~ =~ | +

N CH»CHs;

Noted:- Alkylation may also be carried out with alkenes, alcohols, ethers and esters in
the presence of proton acids, most commonly H2SO4, H3PO4, HF/BF3. The latter is
responsible for the production of carbonium ion in the following manner.

+ @
CHs-CH=CH, —'» CHz-CH-CH CoHo/BFs  ¢4Hs-CH(CH3):

“HOH Co/BFy

(2]
(CH3),-CHOH —> (CH3)2- CHOHZ —— (CH3).-CH CeHs-CH(CH3)2

v Acetylene react with 2 mole of aromatic compounds and give 1,1 diarylethane.
29.FRIEDEL-CRAFTS ACYLALATION REACTION:-

COCH, COCH,

v #CH,COC] 2y ey A“h"d 210 @ + HCI ‘+[CH coho% @
cl o
v ? Anhyd. AICI
+ H,o-C-Cl —X "= CH, .

2-Chloroacetophenone 0”7 “CH,

OCH, OCH OCH,

COCH,
@ +icH coc] 2obyd: A0l @’ +
COCH,

SOME OTHER IMPORTANT EXAMPLES (NEET/IIT):

CHZ_CHZOH HlntS: O +O ............ A1C13_ CHZ_CHZOH
AICl3
=3 /\

o=ag [

CH,—CH CH.—CHz -
> @ + CI:HZ_CO\ o Anhydours ©/j
. CH,—CO ~ AlCI3 =i

HO 0
cocl
> Ph-H+cocl, Anhydours o, - pp 2Ph-H + | Anhyd. o, c—
Ph AlCl3 cocl  AlChl
| I
0 0 0
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Cl Cl

Anhyd. Anhyd.

> il A I yd.
@N\/ AlCl3 @ @N\O/ AlCl;
CH:Cl Anhvd codl Anhvd ||

> 2 nhyd. 2 nhyd.
AlCl3 AlCl3
||

» Un like, alkylation, acylation is easily controlled to produce mono substituted product.
Since as one acyl group is introduced in the ring, it is very difficult to introduce the
second acyl group in the same ring (due to deactivating effect of RCO group), for this
reason monosubstituted alkylated benzenes are generally prepared by acylation
process, rather than alkylation, in the following fanner.

COCH2CH3 CH2CH2CH3

+ CH3CH.COCI —» _LnHEl
3Lt Reductlon

v Noted:- by this reaction rearrangement product is also not obtained.
30.FRIES’S REARRANGEMENT:- Conversion of phenyl esters into hydroxyacetophenones
using anhydrous A1C13 is called F.R.

OCOR
Gy )
Major Product = High Temp Low Temp
MECHANISM:- it’s actual mechanism is still unknown but following tow mechanisms are
suggested.
TWO STEP MECHANISM -

0—AICI; 0—AICI; 0—AICl, OH

ROC— O ROC— O—A1C13
- + COR
© AlCl3 © RCO ﬁfﬂ COR @/ 3H30+

SINGLE STEP MECHANISM:-

ROC—O0: ROC— O—A1C13 C
A1C13 3H30+
COR H+
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ALDEHYDES, KETONES & CARBOXYLIC ACID
31.ALDOL CONDENSATION:- Aldehydes and ketones having at least one a-hydrogen
undergo a reaction in the presence of dilute alkali (NaOH, KOH) as catalyst to form f3-
hydroxy aldehydes (aldol) or B-hydroxy ketones (ketol), respectively.
i. Simple aldol condensation:

CHa- CH + CH-CHO Weak Basg -y, CH-CHy-CHO ﬁ CHa-CH=CH-CHO
0 OH (Aldol)
CHs CHs CHs
' Weak Base ' A

¥ CHyC +CHy-C-CH; — > CHy-CCHrCCHs —i5> CH C=CH-C-CH;

|1 |1 | |1 I
0 0 OH O 0

(ketol)

v" CONDENSATION OF CYCLOHEXANONE (FOR NEET/IIT):-

0 0 OH 0 0
I H, 1 | I I
OH A N—
+ g —> H —>
-HOH

ii. Cross aldol condensation: When aldol condensation is carried out between two
different aldehydes and / or ketones. CH3

|
CH3-CH=CH-CHO + CH3-CH2-CH=C-CHO

CH3-CHO Simple Aldol Product
+ Weak Base

CHs-CH-CHO CHs

[
CH3-CH=C-CHO + CH3-CH,-CH=CH-CHO
Cross Aldol Product

Weak Base A
v" Ce¢Hs-CH + CH3-CHO ———— CgHs- CH CH2-CHO W CsHs-CH=CH-CHO

| |
(Cinnamaldehyde)

v CHO + C-CH, _OH__ CH=CH- c
g 293 K

v’ If aryl group is present at 3 carbon, only dehydrated products is obtained.
FOR NEET/IIT
+ INTRAMOLECULAR ALDOL CONDENSATION:-if two carbonyl groups with a-hydrogen
atoms are present within the same molecule, then we get cyclic a,-unsaturated
aldehyde/ketones via the formation of cyclic--hydroxy aldehyde/ketone in presence of
basic medium.

0 0
0 R om 1 25 - -
> /J\/\/\/\—> /\—» /HEO A, /D
e\/ HO -HOH
CH;
(Cyclic B-hydroxy ketone)
1000 OO ot L
Yo ‘HOH
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» Condensation between aldehyde and ketone, only two products is obtained. In this case
ketone act as a carbanion and aldehyde act as a acceptor.

» REACTIVITY ORDER OF CARBONYL COMPOUNDS FOR ALDOL CONDENSATION:-
CHCI,CHO > CH3CHO > CH3CH2CHO > CH3COCH3 > etc

e Mechanism:- CH,CHO + OH- H,0 + [CH,CH=0 CH»=CH-O]
0 0o OH
|1 | |
CHy-CH + CHoCHO  CHs-CH-CHoCHO 2%  CH,-CH-CH,CHO + OH-

CH3CHO CH3CHO
CH3-CH=CH-CHO O3—H> CH3-CH=CH-CH=CH-CHO O3—H> .......... CHs5(CH(OH)CH2).CHO

32.CLAISEN-SCHMIDT CONDENSATION:- Re" & mechanism just like to aldol condensation

il. NaOH
CsHsCHO + CH3CHO dl—aO> CeHsCH-CH2CHO A» CsHsCH=CHCHO + HOH

|
OH
33.CANNIZZARO REACTION:- Aldehydes which do not havea-hydrogen atom, undergo
self-oxidation and reduction (disproportionation) reaction on treatment with
concentrated alkali. In this reaction, one molecule of the aldehyde is reducedto alcohol

while another is oxidised to carboxylic acid salt.
2HCHO + Con. NaOH —CH30H + HCOONa

2 @CHO + Conc. NaOH —— QCH OH + OCOONa

Mechanism:-
" Cﬁ H-C=0
|
| A | H
Helh/ O nc % — B s 4 o0+ CHs0 - H-C=0 + CH:0H
| Hydride | [
OH ion OH O

CROSSED CANNIZZARO REACTION:- In crossed Cannizzaro re®, the OH- attack towards
less hindrance aldehyde. i.e. Nucliophile attack towards more reactive aldehydes.
Noted:- formaldehyde are highly reactive & it react with acetaldehyde in excess amount.
The product does not have a-hydrogen which again reacts with form aldehyde and give
Cannizzaro re".

CHzOH CHzOH
HCHO
CH3-CHO + 3CH20(Excess) —> HOCH:- C CHO — HOCH:- C CH20H + HCOOr
CHzOH CHzOH
INTRAMOLECULAR CANNIZZARO REACTION:-
CeHs-C=0 on- CsHs-CHOH H-C=0 oH CH:0H
[ — > [ [ —
H-C=0 CoOr H-C=0 COONa
34.0Z0ONOLYSIS :-
CH,CH=CH % Zn/H:0
;CH=CH,+0;—CH;-CH CH, ———=—» CH;CHO + HCHO
Propene (l) _ | Ethanal Methanal

Propene ozonide

[A.K. Machiwal, PGT-CHEMISTRY, KV-MORENA] Page 11




(0]
_ 7 X H.0
CHs;-C=CH + 03 —» CHs;-C — C-H — CH3-C—C—H + H;0, — CH3-COOH + HCOOH
I \ i
0—0 O 0

35.ROSENMUND REDUCTION.

O
g
~ cl H,
Pd - BaSO,

» Alternatively, acid chlorides can be converted into aldehydes only by lithium tri-tert-
butoxy aluminium hydride [LiAIH(O-t-Bu)s] at -78°C.

CHO

0 *0-Li 0-Li 0
I I | I
R-C-Cl + LiAIH(O-t-Bu)3 - R-C-Cl + AI'H(O-t-Bu)s = R-C-Cl + Al(0-t-Bu)s - R-C-H + LiCl
|
H

36.STEPHEN REACTION:- RCN+ 24 SM/HCL pey=ng —HOH . pcHO + NHs

37.ETARD REACTION:-

CH, CH(OCrOHCl,), ) CHO
©/ + Cro,Cl, —=ey ©/ e ©/

Toluene Chromium complex Benzaldehyde

Noted:- in this case, the side chain containing group higher than -CHs group, the end
carbon atom of the chain is oxidized by Cr0:Cl:to -CHO group.
38.GATTERMANN - KOCH REACTION:- (Mechanism: just like Fridal craft re")

CHO
CO, HCI CucCl ® ®
' ©/ CO + HCl + AlCl; ——— [H-C=0 = H-C=0] + AlCls"
Anhyd. AICl,/CucCl

39.Gattermann Synthesis:- HC=N + HCl - CI-CH=NH %_» *CH=NHc

-AlCly

OH OH OH
CH=N CHO
HCl H20
+ HCON —» — + NHs
AlCl3

**HAUBEN-HOESSCH :-

OH OH
(i) CH3CN/HCI/AICI3
(ii) H20
HO OH HO OH
COCH;

40.Tischenko Reaction ):-

Al(OCzHs)3
CH3CHO + CH3CHO TC]> CH3COOCz2Hs
3
. N Zn-Hg N
41.CLEMMENSEN REDUCTION:- Reducing agent ; Zn-Hg/HCI =0 =gz > CH, + HO

FAILURES:-
v' ltis failed with acid sensitive compounds. Eg.
i. RCOOR’ = Undergo hydrolysis
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ii. R-CONH; + HCl - R-CONH3Cl
v" Yield of product is low in high m.w. having species.
42.WOLFF-KISHNER REDUCTION:- Reducing agent; NH,NH>

N . NHNH, N KOH/ethylene glycol _ e
/C—O T} /,(,—NNH2 = > /(JII.,, + N,

Noted:-in presence of ethylene glycol, the reaction is also known as Huang-Minlon re".
43.HELL VOLHARD ZELINSKY REACTION:- a-Halogenation of carboxylic acid.
R-CH,COOH + X, Re4P/M2Q ¢ cHCOOH (X = Clo/Bra)
|

X
44.KOLBE’S ELECTROLYTIC METHOD:-

2CHsCOONa + 2HOH Electrolysis -y CHs +2C0, + 2NaOH + H,
v" Mechanism;-
0

1) 2CH,COO Na' = 2CH,-C-O 1+2Na’
0 O
|l I )
i) At anode: 2CH,-C-O —2%,2CH,-C-O:—>2CH,+2CO,T

H.C + CH, —— ILC-CH,1T
iiij At cathode : H,0+e" > OH+H - method & 2H 5H, T

< Preparation of Alkenes:- By electrolysis of sodium salts of dicarboxylic acids.
CH2-COONa  Electrolysis ~ CH2-COO" + Na*
|

! —_—
CH>-COONa CH2-COO" + Na*
Sodium succinate

At anode:-

CHz-COO" 5,  CHz-COO* CHy CH,
[ Sy — | — I
CH2-COO CH.-C00-~ "2€02 oy, CH,

< Preparation of Alkynes:-By electrolysis of sodium salts of maleic acids. (self)
45.HUNSDIECKER REACTION:- R-COOAg + Br, » RBr + CO; + AgBr

R-COOAg + Cl—»RCl + CO; + AgCl

Noted:-HgO is also used in place of silver salt.

HgO/Brz/A
cl COOH ——— Br

The yield of halide decreases in the order: 1° > 2° > 3°

Yield of alkyl chloride is less than alkyl bromide.

Mechanism is through free radical formation.

Iodides cannot be prepared by this method since iodine forms esters instead of alkyl
halide (Birnbaum-Simonini reaction):-

2R-COOAg + 1> RCOOR + CO; + 2Aglc

ANEA NI NN
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. . Con. H2S0.4
46.Estrification:- RCOOH + ROH —— » RCOOR’ + HOH

Mechanism:-
e OI—[
// H' (;/ R-OH
R— = R 4 — Z,o—
OH “on on i

Tetrahedral intermediate

Proton
transfer

Carboxylic acid

%

) OH :OH
Y _H* / -HOH Q)|
R— C\ -— R—C\ p— ] R—(If—()—R'
O-R O-R GoH
Ester Protonated ester H

> Base Catalysed hydrolysis of Ester (Saponification):-
0: <>O O. 0:
Il Il
T L R U Y S

/ 7T\ . "\ -\
\ R "OR :0OH R :OH R :0:

47.Acetylation:-The introduction of acetyl (CH3CO) group in alcohols orphenols is known
as acetylation. Acetylation of salicylic acidproduces aspirin.

COOH COOH
OH o OCOCH;,
+ (CH,C0),0— + CHELON
Salicylic acid Acetylsalicylic acid
(Aspirin)
Co, A
200 Atm

AMINES
48.GABRIEL PHTHALIMIDE SYNTHESIS:-

@[COOH A @CO\O NH; @CO\ KOH @CO\
cooy -HOH co” -HOH co -HOH - ‘
COOH

Noted:- Aromatic primary amines cannot be prepared by this method because aryl
halides do not undergo nucleophilic substitution with the anion formed by phthalimide.

49.HOFMANN'S BROMAMIDE REN:- RCONH; + Br, + 4KOH - RNH; + K2CO3 + 2KBr + 2H20
EXCERSICE NO.52:-

I. Write structures and IUPAC names of
(i) The amide which gives propanamine by Hoffmann bromamidereaction.(ii) the amine
produced by the Hoffmann degradation of benzamide.

N ROH 4H
50.MENDIUS REACTION :- RCN —2tROHI+4H] - HoNH,

51.HAFFMANN’S MUSTARD OIL REACTION :-
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R-NH; + CS;+ HgCl, — R-NCS + HgS + 2HCl
52.CARBYLAMINE REACTION/ ISOCYANIDE TEST:-
RNH: + CHCI3 + 3KOH — RNC + 3KCI + 3H;0
Noted:- foul smelling substances Isocyanide is obtained. Secondary and tertiary amines
do not show this reaction. This reaction is used as a test for primary amines.

53.AMMONOLYSIS (HOFMANN’S MEHTOD):- R e
|
R-Cl + NH; — R-NH, RC¢, R.NH-R RC, r_N_—R RC JR_N_RL\CI-
-HCl -HCl -HCl P|{ -HCl lR

The mixture of amines can be seprated by fractional distillation method.
Noted:- alcohol also give ammonolysis ren but in this case quaternary salt is not

obtained. OH OH
] R-OH
R-OH+NH; — R-NH; ~9% R.NH-R ~——» R—N—R
-HOH -HOH -HOH | + NH3 ZnCli
R 300°
54.ACYLATION:- Replacement of active hydrogen by Acyl (CH3CO) group.
CH, H CH,
- |1 Base, (‘;1{:— |‘ E L
v CoHeN-H (",—Cl — > GHAN-CGl — CHyN-C-CH, + H-CI
H Go i 02 :

H
| Base '
v CH,—N: + CH,—C—Cl] ——> Czﬂs—.TJ —C—CH, +H—C1
| I I
C,H, = C.H; O

CH.—N—H + CH,— |c|t—o— (‘:‘—CHS —> CH,— Il\l —C— CH, + CH,COOH
| I
H O 0 H O
55.BENZOYLATION:- C¢HsCOCl + HNHR — CsHsCONHR + HCl
56.SCHOTTEN-BAUMAN'’S REACTION :-
CeHsCOCl + HNHC¢Hs — C¢HsCONHC¢Hs + HCI
CeHsCOC! + HOCsHs — CsHsCOOCsHs + HCl
57.COUPLING REACTION:-

@—N=NC1 P-Hydroxyazobenzene (Orange dye) @ OH- @—N=N @
- — >
<D e OO O ©

-napthalol
P-aminoazobenzene (Yellow dye) p-napthalo Red azo compound
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SOME IMPORTANT CHEMICAL TEST
1. VICTOR MEYER TEST:-To distinguish betweenprimary, secondary & tertiary Alcohols.

Primary Alcohols Secondary Alcohols Tertiary Alcohols
R—CH,OH R~ R
1P+, r—CHOH R>COH
R—CHal I P+] R
1 AgNO; §> CHI R 4 P+L
R—CH:NO: | AgNO> R>C—l
1 0=N-OH R e R
R—C—NO; R 2 R l AgNO;
N-OH (nitrolic a) R\Iégﬁao RC-NO;
1 NaOH R z Rl 0-N.OH
R—C—NO; N=0 ,
1'\1' ON (Pseudo nitrolic acid which (No Reaction, Colourless)
-ONa ) .
Sodium nitrolate (Red) give blue colour with NaOH

2. LUCASTTEST:-To distinguish betweenprimary, secondary & tertiary Alcohols.
v' Reagent:-Lucas regent-HCl/Anhydrous ZnCl;(Groove’s process)
v' Test:- (i) Primaryalcohol + Lucas regent : No Turbidity at room temperature.

ZnCl;

R-CH;0H + HCI ——=» (No Turbidity)
(ii)Secondaryalcohol +Lucas regent : Turbidity after some time (5-10 min).
R R

| |
R-CHOH + HCl 2%, R cHel (Turbidity after some time (5-10 min)

(iii) Tertiaryalcohol +Lucas regent : Turbidity at once (immediately)

R R
| |
R-C-OH + Hcl ZnClz | R c.cl (Turbidity at once (immediately)
| |
R R

3. IODOFORM TEST:-Alcohols containing CH3CH(OH)- linkage or Aldehydes & Ketones
containing —COCH:zlinkage on reaction I;/NaOH gives Yellow ppt of CHI.

v" Reagent:-I,/NaOH
CH3-CH2 + I2 + NaOH — CHI3 + HCOONa + Nal + H20

|
OH (Yellow ppt)
CH3-CH-CH3 + I + NaOH — CHI3 + CH3COONa + Nal + H20
|

OH (Yellow ppt)
Mechanism:-
0 0

Il I
R—C—CH; 24 R—C— CBrs Y2%H, CHBr; + RCOONa

» This oxidation does not affect a carbon-carbon double bond, if present in the molecule.

H CH, H CH,
\C—C/ cn, —2%, \C—C/ ON CHCl
= : = Na + 2
A Moz rd b
H,C C H.C C
\ \
0 0

4. NEUTRAL FERRIC CHLORIDE TEST:-Phenol react with Neutral FeCl; to form a complex
of Violet colour.
3CsHsOH FeClz (Neutral)— (C¢Hs0)3Fe + 3HCI
Ferric Phenate (Violet colour)
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5. TOLLENS TEST:- On warming an aldehyde with freshly prepared ammonical silver
nitrate solution (Tollen’s regent: [Ag(NH2z)]*OH) a bright silver mirror [Ag] is produced
due to the formation of silver metal.
2AgNO3 + 4NH40H — 2[Ag(NHz2)]OH + 2NH4NO3

\)
AgzO + 2NHs + H;0
RCHO + Ag:0 —» RCOOH + 2Ag!l
IMPORTANT NOTE:- Ketones do not give this test. It also do not oxidize the C=C bond.
So it is used to oxidized to unsaturated aldehyde to unsaturated acid.
FEHLING TEST:- Only aliphatic aldehydes give this test.
Fehling’s Reagent:-Fehling solution A is aqueous copper sulphate and Fehling solution
B is alkaline sodium potassium tartarate (Rochelle salt)
v' Test:-on heating analdehyde with Fehling’s reagent, (equal amount of Fehling solution
A & Fehling solution B) a reddish brown precipitate of [Cu:0] is obtained.
RCHO + 2Cu*? + 50H" -» RCOO- + Cuz0 + 3H20
(Red ppt)
Important note:- Aromatic Aldehydes & Ketones do not give this test.
7. BENEDICT’S TEST:- Just like to Fehling test. But it have sodium potassium citrate in
place of sodium potassium tartarate. It also give red ppt of Cuz:0 with aldehyde.
8. SODIUM BICARBONET TEST:- Carboxylic acid give CO; effervescence with NaHCO3
RCOOH + NaHCOs; — RCOONa + H,0 + CO2(g) bubbled
9. TEST FOR METHANOIC ACID (FORMIC ACID):- Methanoicacid also gives Tollen's test

o

& Fehling test.
HCOOH + Ag20 — 2Agl + CO2 + H20 HCOOH + 2CuO - Cuz0 + CO2 + H:20
(silver mirror) (Red ppt)

10.HEINSBERG TEST:-To distinguish betweenprimary, secondary & tertiary amines.

v" Reagent:-benzenesulphonyl chloride (CsHsSO-.Cl)Hinsberg’s reagent.

v' Test:- (i) Primary amine reacts with Hinsberg’s reagent to give N-ethylbenzene
sulphonyl amide which is soluble in alkali because the hydrogen attached to nitrogen in
sulphonamide is strongly acidic.

i 0

Qﬁ—(ﬂ + H—N—C,H,—> @—ﬁ—,\l—czﬂs + HCI
| | I
0 H O H

N-Ethylbenzenesulphonamide
(soluble in alkali)
(ii) Secondary amine reacts with Hinsberg’s reagent to give N,N-diethylbenzene
sulphonyl amide which is insoluble in alkali because ,N,N-diethylbenzene sulphonyl
amide does not have any hydrogen atom attached to nitrogen atom.

i ?
{3+ evcn—s nod Y boncn s no
I I

- GH, O CH,
N,N-Diethylbenzenesulphonamide

v Tertiary amine do not reacts with Hinsberg’s reagent.c
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11.AZ0 DYE TEST:- Aniline & its derivative give this test.
Test:-Aniline on reaction with NaNO2 + HCl at 0 to 5°C gives BDC which forms a brilliant
orange dye with f-napthol in sodium hydroxide.

O —
CsHs-NH2 + NaNO; + HCl OtO_SC, CeHsN,Cl B-napthol

12.MULLIKEN-BARKER'’S TEST:- Test for nitro benzene.
1}]02 II\IH-OH N=0

@ + Zn+NHsCl > @ AgNOs + NH.OH @ + H0+Agd
(Black ppt)

13.SODIUM BISULPHITE TEST:- Aldehydes/ketones give white crystalline addition
products.
Noted:- the reaction is reversible, the addition products can be decomposed by mineral
acids or aqueous alkaline to give back the original aldehydes or ketones. Therefore, the
reaction is can be used in the purification and separation of aldehydes and ketones from
other non-carbonyl compounds.
Noted:- Compounds such as diethyl ketone, acetophenone, benzophenone, etc. do not
undergo this reaction. This may be probably due to steric hindrance of the bulky groups
present around the carbonyl group.

Orange Azo dye
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