Major Test-02 (05-03-2023)_NEET Dropper Hindi_Phase-04
ALKANES

1. Hydrogenation [H2/Ni, Pt, Pd] ° nBond ®TH, HY drsr
CH, =CH,—2—>CH, -CH,
2. From Alkyl halide [Zn + dil. HCI]
3. Wurtz Reaction [Na +dry ether] * X werdil H aﬂfﬁ
CH, _CI—)diH:CI CH,
4.  Decarboxylation [NaOH + CaO sodalime] e R-Xbond @I F.R. TSI 2R° &I SiIg
O/ Na + dry ether O"O %O—O
5.  Kolbe's Electrolysis/(e”)
(Same as wurtz Reaction) e COOH eI H el COONa g3l H < ai
_ CH, -COOH—EX,CH,
6.  Frankland Reaction [Zn, dry ether] @
e C4COOH C+C—C-C evennumber
7. Corey-house synthesis- d
Gil 'SR t (R-Cu + ReLi" e
o |mans-eagen (R-Cu i) )\/ Zn \/\
R2CulLi dyetrer o _~ >
[ )
8. Halogenation [Xz /hv] . X EeT31T Gilman T R RT3
CH, - CI—E&Y ,CH, —Et
9.  Aromatisation [Cr,0, / V,04 / M0,0,]773 K,

10-20 atm

10.  Isomerisation [Anhydrous AICls]

11. Combustion

12. Controlled oxidation

13. Reaction with steam

14.  Pyrolysis

'H' geTRl X' TR
R-H—2>R-X

Cr,04
NN >
V20g, M0,03

Anhyd.
/\/ A|C|3 >

CH, +20,—2-C0, +2H,0
2CH, +0, —<A2K_,2CH,0OH
CH, +0,—Y%% ,HCHO +H,0

2CH,CH; +30, —€1%02 , 5CH,COOH + 2H,0

[AH = -ve]

CH, +H,0—>CO+H,

773K
CeHyy — 11— C4Hg+ C,Hg

— C3H6+ C2H4+CH4
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

1. Hydrogenation of Alkynes
[H2+ Pd/C, Hy, + Pd/BaSQOs] Lindlar's Catalyst
T
Or H2/Ni2B

2. Birch reduction [Na + Lig.NHa/Li + Lig.NHs]
For Non-terminal alkeynes

3. Dehalogenation [Zn/CH3;COOH)]

4. Dehydration of alcohols (E1)
[H*/A (443 K), Conc.H2S04, H3PO4]

5. Dehydrohalogenation
[Alc.KOH/Alc.NaOH/NaNH:]
[RO/ROH]

6. Halogenation
e In non-polar solvent (CCls, CS;)
¢ X Interhalogen (BrCl, ICI, IBr)
¢ Xz In polar solvent
(X2 + H:O - HOX)
(X # F)

7. Addition of HX [HCI, HBr, HI]

8. Markovnikov's Rule [HX]
—ve — Less hydrogen atom

9.  Addition of water [dil. H,SO4/H*, H,O/H;0]

10. Hydroboration oxidaion (HBO)
[B,Hg / THF ,H,0, / OH |

12.  Oxymercuration Demercuration (OMDM)
[Hg(OAc), / H,0,NaBH, |

13.  Addition of HBr/ Peroxide

H H R R’
R—@%—R‘ H Ne=c”

—_— C=C Cis
. H

Pd/C / N H

Na R\
—
ligNH; 7

._éé

ZnX

oo
CH,COOH

.
< H ®
R-OH s RO Removal, g+ 4 HO
° protonation [ of H,0

H l\aRearran if poss.
Alkene

H
ol o Alc. KOH

|
G, o
X
1
X

Br
+ﬂ— Br I
¢ R-CH=CH, 55> R—ICH—CHZ
2

OH
(Bromohydrin)

e  R-CH=CH,

—— - A o o«
e  RLCH=CH, —> R-CH-CH, —> R-CH-CH,

(rearran. if poss.) X
D r\ﬁx_
. CHg—W CH3—C|:H—CH3
X
N H,0-H_
R-CH= CH—> R—CH—CH3—>R—(I:H—CH3
N OH
N W H,0I-H
R-CH=CH —> R—(:H—CH3—>R—(|:H—CH3
OH

BH
3RCH=CH, — B(CH,CH,R),

RCH,CH A'n*t—OZ'k> R-CH,~CH,~OH +H,BO,

(Anti-Markovnikov addition of H,0)

e  R-CH=CH, HTOH>R—(|3H—CH3
OH
“"HBI

—>R CH,—CH,—Br

FCH =CH,

(Free radical addition) Anti-Markovnikov addition of HB6
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

14.  Addition of sulphuric acid
[H2SOs, H'/HSO4]

15  Oxidation [dil. Alk. KMnOx4]

Baeyer's reagent

16.  Ozonolysis [0z, H20, go]
(1) Reductive ozonolysis
(o3+cc14 03;+CCl, Oy 05 )
Zn ' Me,S ’ZnH,0’Zn +HCl
(2) Oxidative ozonolysis
(o3+cc14 o3+cc14)
H,0 H,0,
* Strong oxidizing
Hot KMnO,/K,Cr,0,
Acidic KMnO,/K,Cr, 07]

& rgenty

17.  Allylic substitution

Chlorination c=C-C

Bromination

Clo/hv
t-buOCl
Cl»/500°C
NCS

Bl’z/hV
t-buOCl
Br,/500°C
NBS

ALKYNES
1. From Carbides-
c

CaCO;—2>Ca0+C0O,—=—>

caC,—122 ,CH=CH

2. From Dehydrohalogenation-
[Alc.KOH/alc.KOH, NaNH>/NaNH:]

3. Test for unsaturation-
[Bro/CCl4]

4. Kucherov Reaction
[Addition of H2O hydration]
dilH,SO,, +
dilHgSO, or
Hg?* / H,0

+ @
e R-CH :CHZL R-CH-CH, [Rearran. if poss.]
lOSOSH

R-CH-CH,

|
OSOH

\ 7 di \ / addition) |
cxc M/?—?\

N KMnO,
OH OH

vicinal

. \C=C<

O
O, \ N/
, —> /IC/“CI:\ Ozonide

(aldehyde, Icetore)

R\ R Y

/CtC\Q—>/C—O+O—C\
A HO

(ketones) (Carboxylic acids)

o CHa\ OH

c=c
o

Vs
“H

CHa

— —>CO,
OH

OH
Acetic acid Carbonic acid
t—buOCI

* Ph-CH3——22=-Ph—CH,Cl

C—O+O—C/
B BN

Br

° NB.S
Br

ALKYNES
H30"

CaC,—=——Ca(OH), + CH=CH
* 27 Hy0 (OH) Acetylene

e R-C=C-R-—223R_C_C-R
cal, [
Br Br
(Colorless)

+ 2+
o R-CeCH-LMO o cocnh = R-C-CH,

H,SO, |\[_ 71 [
OH (0]

HgSO,
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5. Hydrohalogenation (RX)

6.  Coupling reaction-

a) Linear [Cu2Cl2/NH4CI]
b)  Cyclic [Red hot tube]
c)  Oxidative [O]

7. Silver nitrate test [Tollen's Reagent]
[AgNO;s + NH,OH]
Ammoniacal silver nitrate

8. Cuprous chloride test
[Cu2Cl> + NH4OH]
Ammonical cuprous chloride

9. Baeyer's reagent [dil. alk. KMnQy]
10. Ozonolysis-
1) Reductive ozonolysis [Oz + CCl4/Zn]

2) Oxidative ozonolysis [Os; + CCls/H20]

11.  Lower to higher alkynes
[Na/A, NaNH:]

12. Lewisite Formation
[AsCl; Anhydrous AICIs]

14. Internal to Terminal

15. Terminal to Internal

Al
CH; ~CH, -C=CH——="—

Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

X
HX .
R-C=CH——— R—Cli—CH3 Geminal dihalide
X
CuCl _
2CH=CH —*2% CH=CH, CH,=CH-C=CH
NH,CI | L ] L |
Cl=CH Vinyl acetylene

3CH=CH R.H.T.
or Fe tube

2R-C=C-CH—22 yR-C=C-C=C-R

R-C=C-H—2"82 >R —C=CAg (white ppt)
4

R-C=C-H—%2C ,p_c=ccu (Red ppt)

NH4OH
OH OH OO0
dil/AIK I
RCCH——— R-lc-lc-H—> R-C-C-H
MnO, [ 0]
OH OH l
0
[
R-C-C-0OH
00
0, + CC|, Il

R-C=C-R’ T) R-CC-R’

00
o,+ccl, |1

o)
|
R-C<C-H ——— R-C-C-OH—>R-C-OH + HCO,
; |

H,0 + CO,

R-C=C-H—NA ,p_c=C Na' or
NaNH,

R'-X _ !
W)R—C=C—R

. CI-AsCl, B o

CH —— > CH-CI B-Chlorovinyl dichloro
I [ arsine (Lewisite)

CH E}:{H—AsCI2

NaNH,
CH~C=C-CH——> CH-CH,-C=CH
Na + lig NH,

—

CH;-C=C—-CH,
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Method of preparation of Benzene-
1. Cyclic coupling of Alkyne

2. From phenol (Zn dust)

3. Decarboxylation (NaOH/CaO/A)
* Properties of Benzene-

1. E.S.R
E.AR
StAr/ArS;

° Nitration
Reagent
(1) Conc. HNO3 + Conc. H2SO,
(2) NO:" BF4
(3) N20s5(NO."NO3Y)

° Halogenaion
Reagent
(1) Xz +anhy. FeXs(Cl, Br)
® 5,0 & 50
@ xZx eLlcl

Polar

° Fridel craft alkylation
Reagent
(1) R-X+anhy. AlXs

S~ O . @
(2) R-CH=CH,+ H —> R-CH-CH,
(3) R-OH+H'—>R*

° Fridel craft Acylation
Reagent

I
(1) R-C-X + Anhy. AIX,
O O

I
R+—C"3 O-C-R+ AlX,

(2)

. Sulphonation
Reagent
(1) Conc. H2SO4
(2) Oleum (H2S,07 — SOz + H,S0.)
(3) SOs

2CH.=CH—> @; CH,~C=CH—>

CH,—C=C—CH,—>

5

Ph-OH ~dust” ph—H

COOH

H  COONa H
©—0 ©—0
H

©
Se

H,SOs—— H* + HSO4~
/\ H* ®
HO— NO, —> H,0 NO,

NO? (Nitronium ion)

+ 1 — +
xéx E)(3—;» X + FeX,
(Halonium ion)

AX, )
REx —=5 R+ AIX

(Rearran. if poss.)

o)
|| < Anhy (II:++ ALX -
= TAICI,  R— :
No

rearrang.

e H,S0, —SO,+H,0

Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

Generation of electrophile

Reagent Electrophile
(1) Conc.HNO; + Conc.H,SO,4 NO,"
(2) X2 + Anhy. FeXs X*
(3) R=X + Anhy.AlX3 R*
1 i
(4) R—C-X + Anhy. AlX, R-C®
(5) Oleum (HzSzO7) SO;

Formation of Carbocation

@ @ H
O E* E
Aromatic Non-aromatic

Removal of proton
@

H
+ E

N.A. Aromatic

Carbocation

Directive influences of the group
+M +M

+M]o, p
E® E
— .
E
—_MIm M

E@
Q—
E

Addition of reaction

Cl

@ Cl,(excess) ¢l cl
>
hv
Cl Cl

Cl
Benzene hexachloride
(BHC)
Gammaxene

Lindane

Cyclohexane

Hydrogenation
Highly exothermic

@ 3H,+ Ni

%
HighTemp
Pressure

CH,

Resonance Resonance hybrid

E
Wheland Intermediate

I:ROR oc +M oc L}
-M

@ Hot alk. @
KMnO,
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04
HYDROCARBONS
REAGENT FUNCTIONS
1. | Hydrogenation [H/Ni, Pt, Pd] o | mBond dTH, HY drsl

CH, =CH,—2—>CH, -CH,

2. | From Alkyl halide [Zn + dil. HCI] o | X FTT3M, H el

Ci, - Cl—2-—CH,

3. | Wurtz Reaction [Na +dry ether] e | R{ Xbond @ F.R. TSI 2R° BT STl

Intra. Br
(J === J0-0

4. | Decarboxylation [NaOH + CaO |e | COOH Ecr3il H o3l COONa geTail H a3l

sodalime] CH, - COOH ¥, cH
3 Ca0 4
5- ! i . . L] L]
Kolbe's EIectronsm/I—fCOOH . &4 E00H GG C_C even number
(Same as wurtz Reaction)
6. | Frankland Reaction [Zn, dry ether] o| °al
Zn \./\
/J\/ dry ether A —>
7. | Corey-house synthesis-
e Gilman's Reagent (R-Cu + ReLi") o | X eI Gilman &7 R @131
RoCulLi CH, - CI—E%Y ,CH, - Et
8. | Halogenation [X2 /hv] o | 'H' EeI3T 'X' TR
RtH—25R-X
9. | Aromatisation  [Cr,0, /V,0¢ / M0,0,| Cr,04
773K, | I Voamo0;
10-20 atm
10. | Isomerisation [Anhydride AICls] Anhyd.
TS TACTT 3
11. | Combustion e | CH,+20,——CO, +2H,0 [AH = -ve]
12. | Controlled oxidation * | 2CH,+0, Cu/523 K >2CH,OH
CH, +0, —%%% ,HCHO +H,0
2CH,CH, +30, —£%229%  2CH,COOH + 2H,0
13. | Reaction with steam e| CH,+H,0—Y 5CO+H,
A
14. | Pyrolysis —» CgHptH,
773K
o | CoHyy — 1 C,Hg+ CyHg
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

REAGENT HUNCTIONS
1. Hydrogenation of Alkynes H H o+ R ~. =/ R'
[Hz+ PdIC, Hy, + Pd/BaSO4] Lindlar's R-C % C-R __2 5 ¢/ Cis
. Pd/C H/ N\ H
Reagant
T
Rosenmund
Cl-CHO
2. Birch reduction [Na + Lig.NHa/Li + Lig.NHjs] H H Na+ SN H
Terminal X ° R-CSC-R — » Ne=¢” Trans
qu.NH3 H / AN R'
3. Dehalogenation [Zn/CH3COOH)] é 4; (]:
. - é —_
CH3COOH
Zn X
4, Dehydration of alcohols (E*) R_.OTH* mc Removal, e
+ tonati f H,0 2 .
[H /A (443 K), Conc.H,S0,, H3PO4] ° protonation |1| 0 Rearran. if poss.
(Ether, 413 K) Alkene
5. Dehydrohalogenation
pl. L« Ale. KoH |
[Alc.KOH/Alc.NaOH/NaNH:] C-C-—""5 ¢c=C
. | )|( |
6. Halogenation X
. In non-polar solvent (CCls, CSy) *| | R-CH=CH, W R-CH-CH,
Interhalogen (BrCl, ICI, 1Br) )|(
e In polar solvent Br
(X2 + H,0 — HOX) + V- I
. R-CH=CH, —> R— CI:H -CH,
OH
(Bromohydrin)
7. Addition of HX [HCI, HBr, HI] - Vs e ® Ne
R-CH=CH, —> R-CH-CH; —> R-CH-CH,
(rearran. if poss.) X
8. Markovnikov's Rule [HX] ENx
CH,—CH=CH, CH,-CH-CH,
—-ve — Less hydrogen atom o [
X
0. Addition of water [dil. H2SO4/H,, H.O/H3:0* AN
LeilHS0He HOMLOTT 1 || cfiden, s R—CH—CH3MR—C|:H—CH3
OH
10. Hydroboration oxidaion (HBO)_ 3RCH=CH, —=> B(CH,CH,R),
[B,Hg / THF ,H,0, / OH | .
11. Oxidation [H20:] . R-CH=CH, H'OH" R—CH,~CH,-OH
Antimark.
12. Oxymercuration Demercuration (OMDM) . R-CH=CH, HOH™ R—CH-CH,
[Hg(OAc), / H,0,NaBH,, ] NAR. (I)H
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Major Test-02 (05 -03-2023) _NEET Dropper Hindi_Phase-04

HBr
_CH C perOXIde R_CHz_CHZ Br
[

13. Addition of HBr/ Peroxide
[HBr/ Peroxide] Anti markovnikov's

14. Addition of sulphuric acid * ® .
. uiphuric aci R-CH =CH2L> R-CH-CH;, [Rearran. if poss.]
[H2S04, H'/HSO; ] . OSOH
R-CH-CH;
|
OSOH
15. Oxidation [dil. Alk. KMnO4]
Baeyer's reagent
16. Ozonolysis [O, O, go]
Q) Reductive ozonolysis . N\ _dil/Alk
(o3+cc14 03+CCl, 03 O ) /C ¥ C\ KMnO, /C C @
Zn ' Me,S ’Zn’Zn+HCl OH OH
vicinal dial
(2) Oxidative ozonolysis . \ 4 A 7
(o3+cc14 o3+cc14) /C € C\ /C =0+0= C\
H,0 H,0,
Ketone x
Aldehyde v
* Other reagent | o| | CHy  ,H CHy ,OH
Hot KMnO,/K,Cr,0, ] TSN A )c=0+0=c \on <2
Acidic KMnO, /K,Cr,0, OH”
Acetic acid Carbonic acid
17. Allylic substitution o
Chlorination C=C-C \C 7/ \cf/ Ozonide

/ \
Bromination @_c O--O
lZnO

C|2/hV Bl’z/hV
C C

t-buOClI t-buOClI /“ I AN
Cl,/500°C Br,/500°C
NCS NBS _
*| | Ph—CH,—20, bcul?c' Ph —CH,Cl
° Br,
NB:S
Br
ALKYNES
REAGENT FUNCTIONS
1. | From Carbides-
R c * CaCZLCa(OH)ﬁCH CH
CaCO3——Ca0+CO, —— Acetylene

caC,—22 ,CH=CH
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

2. | From Dehydrohalogenation- H H
[Alc.KOH/alc.KOH NaNH/NaNH;] | | Alc. kOH
-C-C- -C=C-
| NaNH,
X X
3. | Test for unsaturation- Br Br
Br2/CCly ||
[ . R-C=C-R —225R_C-C-R
ccl, |
Br Br
- + 2+
4. | Kucherov Refi(?tlon . R_EoE HITHO o CH == R-C-CH,
[Addition of H,0 hydration] H,SO, W 7 I
. HgSO, OH (0]
dilH,S0y,+ tautomerism
dilHgSO,
Hg%" / H,0
5. | Hydrohalogenation (RX) X
2HX | .
R—-C=CH——— R—(lj—CH3 Geminal dihalide
X
6. | Coupling reaction- 2CH=CH Eiﬁ? CH=CH,  CH,=CH-C=CH
a) Linear [CuzCl/NH4CI] ‘ (|3|ECH Vinyl  acetylene
b Cyclic [Red hot tube HT.
) yelic ] 3CH=CH — T,
or Fe tube
C) Oxidative [Oz] JR-C=C-CH—-%2 yR_Cc=C-C=C-R
7. | Silver nitrate test [Tollen's Reagent] R-C=C—-H .£_>3Nga R —C =CAg (white ppt)
[AgNO; + NH,OH] y
Ammoniacal silver nitrate
8. | Cuprous chloride test R-C=C_H ’S:COIZH »R —C=CCu (Red ppt)
[Cu,Cl, + NH4OH] !
Ammonical cuprous chloride
9. | Baeyer's reagent [dil. alk. KMnOs] OHOH O O
dil/AIK [ [
R-C=C-H——>R-C-C-H—> R-C-C-H
KMnO, | [0]
OH OH l
T
R-C-C-OH
10. | Ozonolysis-
1) Reductive ozonolysis [O3 + CCla/Zn]
0, + CC|, Il
R-C=C-R’ -CCR
Zn
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Major Test-02 (05-03- 2023) NEET Dropper Hindi_Phase-04

2) Oxidative ozonolysis [Os + CCls/H20]
0,+ CCl, II I| _é
R-C=C-H — 5 R-C-C-OH—> R-C-OH + H,CO,
2
H,0 + CO,
11. | Lower to higher alkynes R-C=C_-H_N/A .o c_c Nat
NaNH
[Na/A, NaNH] ?
—RX ,R-C=C-R'
12. | Lewisite Formation Cl_ASCI B
'CH ———=— CH-CI Chlorovinyl dichloro
[AsCls Anhydrous AlCI;] ll [ g;enes (Lewi);ite)
CH CH-AsCI,
(0
13. | British antilewisite CH-ClI .
| JCl HS I(l:HCI
— E S
|:BAL Sn/\/\OH Nel Hp— — CHas Z
ss | || T S
HO HO
: NaNH,
14. | Internal to Terminal CH~C=C—CH, CH,~CH,~C=CH
Na + lig NH,
15. | Terminal to Internal CH;—CH,-C= CHIN+>CN3CHZCEC—Na+
Al
CH; ~CH, -C=CH—=—>
CH; —C=C—CHj

REAGENT

FUNCTIONS

Method of preparation of Benzene-

1. | Cyclic coupling of Alkyne
2CH=CH— @ CH-C=CH—>
CH,-C=C-CH,—~>
2. | From phenol (Zn dust) Zn
Ph-OH dust " ph—H
3. | Decarboxylation (NaOH/CaO/A) COOH H COONa H
©—@ ©—©
* | Properties of Benzene-
1. |ESR H E
E.AR e
StAr/ArSt —
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Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

o Nitration oo H2SOs —— H + HSO4~
Reagent Sy o
1) Conc. HNOz + Conc. H»SO4 HO—NO, —> H,0#4 NO
(2) NO, + BF4+~ ® ) ) )
?) N20s(NO,* NOs") NO; (Nitronium ion)
° Halogenaion ol ., —/\ex3
Reagent xéx _ X + FeX,
1) Xz + anhy. FeX3(Cl, Br) (Halonium ion)
® 50 @50
@  xZx sl
Polar
. Fridel craft alkylation .

AIX,
RéX 5 R+ AIX

Reagent (Rearran. if poss.)

1) R-X + anhy. AlX;
()

& N0 R ®
R-CH=CH,+ H —> R-CH-CH,
(3) R-OH +H" - R*

. Fridel craft Acylation . O
Reagent = " < Anhy —é|3++ AlX,
A|C| !
No
rearrang.

|
(1) R-C-X + Anhy. AlX,

) R*—(“: -<C(_)OR +AlX,

. Sulphonation

Reagent

1) Conc. HSO4

(2) Oleum (H:S:0; - SOs; +
H>SO4)

(3) SOs

Generation of electrophile

Reagent Electrophile
(1) Conc.HNO; + Conc.H.SO,4 NO,"
(2) Xz + Anhy. FeXs X*
(3) R—-X + Anhy.AlX; R*
) 0]
4) R—I(IZ—X + Anhy. AIX, R—PJ®
(5) Oleum (HzSzO7) SO;

Formation of Carbocation

Resonance Resonance hybrid

® H
o E
E
° E
© Wheland Intermediate
Aromatic Non-aromatic

Removal of proton
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@

H

E
—( )
N.A. Aromatic

Carbocation

Directive influences of the group

+M]o, p +M +M
E® E
@ - + [ROR o +M oc LM}

_|\/| m —M E
EGD
(J—
E
Addition of reaction
Cl
@ Cl,(excess) cl Cl
e ———
hv
Cl Cl
Cl
Benzene hexachloride
(BHC)
Gammaxane
Lindane

Hydrogenation
Highly exothermic

3H,* NI, | CH, COOH
HighTemp. @ Hot alk. @

Pressure &
Cyclohexane KMnO,
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HALOALKANE AND HALOARENES

REAGENT FUNCTIONS
1. | From alcohol

J from HX [HX — H" + X7] | R @ NH' RJKO)H 2 X, rx

. Reaction with PXz , PXs5, SOX; .

(i) PXs/Red P + Xz e | 3R-O-H + PX,——> 3RX+H,PO,

(i)  PXs *| RiO LH

f i —> R-X+POX, +HX
X= OXg+X
(iiiy  SOX, *Rio iH

—> R-X+S0;+ HX

X450 X

* | Darzen's Reaction : -
Best method of R—CI

. Socl,
R-OH ——%5 R-Cl+ S0, + HCIf

2. | From Halogenation of alkanes:-

X
®*| R-H —%> RX

3. | Halogenation of alkeanes :-

X5+ CCly

X
X, |

R-CH=CH,——> R-CH-CH,
ccl, |

X

X, + H,O

° X
®/NO X#H,0 |
R-CH=CH, ——> R-CH-CH,

HO® X |

OH

4. | From Hydrohalogenation of alkenes :-

& H X © X
R-CH=CH, -*> R-CH-CH, = R—|CH—CH3

Reagent :- Nal acetone .;:O

DMSO (Dimethyl sulphoxide) ‘;Szo

X
5. | From halogen exchange:- o | Rx 2. r
(@) From swartz reaction (Preparation of alky
fluorides). X T3l E 13T}
Reagent : Inorganic fluorides.
AgFf'l', ngFfz, COFfz, SbFfs, etc.
6. | (b) Frinkelstein reaction (Preparation of alky| | e | gox—Nal , |
iodide) DMSO
X BETAT | STTRAT

MOP of Haloarenes :-

1) Electrophilic substitution reaction
Xz/FG/FGXs

2 From aniline
Diazotization (NaNO; + HCI/HNO)
0-5°C

X
XZ
—
FelFeX,
NaNO +HCI
0—5°C

BDC = Benzene diazonium chloride

Diazotization
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(@)

Br. (Cv2Br2/HBr)

Sandmeyer reaction [CuCl>/HCI] for Cl and

CuCI/HCI
_—

PhN," CT Ph-CI

PhN,” Cl ————> Ph-CN

NaCl
HCN
° N, CI Br
Cu,B,/HBr
_
(b) Gattermann reaction [Cu/HCI] . N,'CI Cl
Cu/HCI @
_
(c) Balz—Schiemann's reaction [NaBF4] * | onns ol " BF, PhI. + BE" HE
Fluoro Bromo 2 NaBF, 2 l * P
BF, + F° replace
(d) Aryl iodide [KI] . + HT o o
PhN, CFWFA) p
Halogenation [l, + OA] ® | PhoH — 2 S ph
HIOs, NIO4, HNO3 <
Important reaction :- © Ph—NOZ% pH-NH,(Aniline)
1. Sn + HCI / Fe + HCI
2. Benzonitrile —"°" Benzoic acid * . (lj
H;0
Ph-C=N——>ph_C ——>P-C-OH
| Benzoic acid
OH

Nucleophilic substitrution reaction (NSR)

Nue [S)
R—> R—Nu+X

*

Sn1 — 2 step C7,

Sn1 — Racemic

*

Sn2 — 1 step, backside, attack

ROR ot —=
SN

Sn2— Inversion

Elimination Reactions :-

E? — Alc.KOH/ NaNH,

Br B
ij Alc.KOH - ©
é +

NaNH,

Major
* E! Elimination :- o | E!
Br
>< HZO >=
—_—
A
Sal

OH

SO, 3

E'® (Elimination via conjugate base):

Alkyl Fluorides

v—F <|c:r <Br < I‘l
Worst Transiti
LG, ransition

E* and E2 — Same reagent Alc. KOH

Br F
/\)\ A, /\)\%&, AN

Alc
KOH

NN
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9. | Bulky Base in E? . Br
>—O‘ tert-butoxide © thuok
(3° alkoxide)

* Less hindered alkene is the major-Product.
Reaction with Metals: o
1. WURTZ Reaction (Na/dry ether
(Na/dry ether) *| 2R-X W R-R [alkyl halide]
R+R
2. Fittig Reaction (Na/dry ether) * | 2Ph-X —=2__, ph-ph [aryl halide]
dry ether
3. WURTZ Fittig Reaction (Na/dry ether) * | Ph-X + R— XW Ph-R
ry ether
4. Ullmann Reaction (Cu) (Same as fittig) o | ophy — 5 Ph—Ph
5. Grignard Reaction . R-MgX 50% covalent
R =X g R-MOX<J ¢ 1o e0ot ionic
* | Properties of Haloarenes .
1. NSR in Aryl halide (ArSN?) . X .
@ LOG)>X [Reasons]
2. Dow's process: . cl °on®

Na*OH (H.T-625 k) oo .o
(H.P-300atm) NaOH NaOH
* EWG - nitrohalobenzene H temp H.P

* Carbanion, ROR-stability of C~

* ROR «c nitro group i I
aC|d|c
Meisenheimer Complex: .

Meisenheimer complex

3. ESR - .
X

T

CI2
Fe/FeCI3

F
a. Chlorination- Cly/Fe/FeCls .

Cl
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b. Nitration - conc. HNOs, conc. H,SO4 o X X X
NO,
% +
Major
C. Sulphonation - HS,04/0leum/SO; . X X
SO,H
% +
SO,H
Major
d. Friedal Craft Alkylation- . X X X
anhy. AICIy/R-CH-CHy/HF/R-OH/H" o @R @
— +
anh. AICI,
R
e. Friedel craft Acylation . X o X ﬁ X
| C-R
Il %
R-C—X, Anhy. AIX. i OCHN N
Y 3
@
R—C=0, Acylivm cation 0O=C-R
ALCOHOL PHENPLS AND ETHER
Reagent Function
(1) | MOP of alcohol:-
1. From alkenes (dil H2SO4/H* H20/H30+) 4 — %d” M2504 rearrangement
Markovnikov addition H ifPOS
i i i HBO OH
2. HBO Hydrgboratlon oxu:fatlon . /\ N
\|, (B,H4/THF H,0,/OH")
Antimarkovnikov
3. OMDPM (Hg(OAC), / H,0,NaBH,) OH
Markovnikov OHOM
* Reduction reaction:-
1. Reduction of carbonyl compound. o |ty B H, HA drs af
0 OH
LaH
LiAIHi(LAH) VA AN 4
Xenone
NaBH, (SBH)
CHO ’ CH,OH
H,/Catalyst O/ N% O/
1
Aldehyde
2. By reduction of carboxylic acid and ester. e | COOH &<t CH,OH ormait
LiAlH, — strong

Avryabhatta Tower, A-51(A), Road No. 3, Behind City Mall, Indraprastha Industrial Area, Kota, Rajasthan 324005, Mo. No. +917019243492 [



Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

1 LiAIH,
R-C-OH — > R-CH,OH
* NaBH, — mild reducing agent H, / catalyst — good yield.
L Qnly with carbonyl L
Carboxylic and ester (X) et
) O
I R'OH I H,/Pt
R-C-OH———>R-C-OR'——~=——=>> R-CH,-OH+R'OH
3. By grignard reagent PhMgBr
Ester — grignard — 3° H oh
OH
2 MOP of Phenol:-
1) Dow’s process
@ (i)NaOH @
(||) H*
623K 300 atm
(2) Benzene sulphonic acid SOzH
conc NaOH
—
2304
3) Diazonium salt N,'Cl
@ NaNO, @ warm @
HCI “')0
4) Frome cumene
OH
(')Ozth )I\
(| 1) HY
Isopropyl
Benzene
(3) MOP of ether:-
(1) Dehydration of alcohol H*/0 ROR
o Hydrocarbon - 413K (con H.SO, ROH * HOR -
OH
H3PO4) — alkene /\/ 00223|:<2504 /\/O\/\
(2 Williamson ether synthesis C,Hs0"NAI
Ni®SN2 (i)g, el 5, Zj)s_OCZHS
Alc.KOH
2°,3°) —C?
&%) NaOH N CH,OH*
Alc.KOH, NaOH Br (20
/ E2 and 3°)
Properties of alcohol:-
L Acidic Nature:- * ROH+Na/O—RO™Na* +H,
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ROHZ=——=RO™ +H" * ROH +A|—>(Ro-)3A|3++H2
* ROH+Na*H™ — RO Na* +H,
* ROH™ +Na*NH,” — R"ONa*NH,

« ROH+NaOH —» R ONa®+H,0

2. Esterification:- ° C">

R-C+OH+H|OR®
- Remove
0 H* o]

5o U
R-C-OH+R'OH ————=R-C-OR'

3. Lucas test:- o | ron M fon,_r ko
Conc.HCl anhy ZnCl,. ROR - 3% ” (Turbmny)lo
* to distinguish b/w 1, 2°, 3° ROH -'¢ > h > |

In Sec. Min. No turbidity

In resonance c*
1°,2°,3° - Turbidity in sec.

4. Dehydration:- °
(1) VIAE Q/\ QLA rearrangement
Conc H.SO4/H*A
(2 VIA E» o OH
Dehydrating agent - P,05/A N
P.Os/A >

POCIs/A Major
Al,Os/A
(3)  VIAEh o We
hO./A Thori id ThO,/A AN
ThO, orium oxide A, N Major
Minor carbanion
OH 1° more
stable
5. DARZEN'S REATION °
a) VIA Syl (Intra.molecular) * | ROH SOCL, p ¢ +80,M+ Helt
* Retention. [Retention]
b VIASK2 * | RoH22Eks R i [inversion]
. Pyridine + SOCI, @
. Inversion N
6. With PX3 ° ROH _>PCI3 R—CI
PCI, R_Cl
7. Oxidation: [MOA] [SOA]
[HOA] — PCC, POC, CrOs + . lon — Aldehyde | o lon — Acid
Acetone, ° RCH,OH — R-| o R-CH,OH — R-
CHO COOH
° 2° — Ketone ° 2° — Ketone
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Collin's . R-CH-OH — | R-CH-OH —
reagent o o)
I I
Cr03+2i O ]. curzec RCR R-CR
N
[SOA] —> KMnO#/H*, HO + KMnOs, . 3 CuAg PN cusooec S
300°C°~ /o
K2Cr,07/H+, =g
Cr,0; +H,50, H,Cr,04 * For allylic or Benzylic alcohol (MnO>)
Jone's reagent o R—-CH =CH-CH,OH —M% y R_CH=CH-
CHO
. ph-CH,OH —""%_; ph—-CHO
° N OH —> X

Properties of Phenol
1. NITRATION:-
1) With dil HNO3 [Low temperature 298K

OH OH OH
O/P] _ NO,
* Steam distillation . dil. HNO, +
NO,

(Intra H bond)

(Inter H 2bond)
o B. Point P>0
* Volatility P<O

) With Conc. HNO:3 [Picric acid]

yield — Poor
i Conc HNO

(Plcrlc aC|d)
* Now days H,S,07 — SO3H OH
1) Sulphonation from SO,H
nitrodisulphide : __HS0, _
Conc H,SO, .
e
(Phenol) SOH % T
OH =
NO, NO, |©
NO,
2. HALOGENATION: OH OH OH
(1) Mono bromination Br
Br,, CS,, CHCls, CCls . Br,Co, +
. CHCI,
Solvent — low polarity CCl,
Br.
(Major)
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2 Tri bromination
Brz, H,O (Bromine water)

OH OH
Br. Br
Br,
. —
H,0
OHCO

ACIDIC NATURE:
phOH = phO™ + H*

* | phOH —™/2_, phO™ Na* +H;

* | phOH —N_5 phO"Na* +H,

NaNH,

® | phOH —=2 5 phONa* + NH3

* | phOH —"_, phONa* +H;

NaHOOH

® | phOH =222 5, phO"Na*+ H,CO, X

more acidic

ESTERI FICATION:

) 0]
I I
e | RC-OH + H-Oph —— R—-C-O-ph

I I
e | R-CCI + H-Oph—> R-C-O—ph + HCI

Il Il
e | R-C-OCOR + H-Oph——> R-C~O-ph + RCOOH

anhydride
ASPIRIN FORMATION: COOH COOH @ i
* Acetylation of salicylic acid - aspirin OH % ) O-C-CH,
0 + CH~C-0CoR-H> + RCOOH
[CH~C] acetyl . ~
Salicylic acid o-acetyl salicylic acid

o-hydoxy benzoic acid

KOLBE'S REACTION:

OH
COOH
|) NaOH
||) CGO,
i) H

H geT1aTl — 3if2T COOH oiTrait

[Aspirin]

phe noxide

O

Avryabhatta Tower, A-51(A), Road No. 3, Behind City Mall, Indraprastha Industrial Area, Kota, Rajasthan 324005, Mo. No. +917019243492




Major Test 02 (05-03- 2023) NEET Dropper Hindi_Phase-04

—O’ COO
0O=C=0,
[ ]

COOH

0- salicylic acid

7. REIMOR TIEMANN REACTION: . OH
Intermediate — Benzal chloride
CCIS
KOH (minor)
(phenal) (major)
Important: . OH
phOH + CCIs/HOH —> salicylic aldehyde CHO
+ CCIL/KOH—>
phOH + CCL/HOH —> salicylic acid o| OH OH
COCH
CCl,
— >
KOH
8. Oxidation of phenol with Zn dust . ph—O—H _aZu%)ph_H
9. Oxidation of phenol o 0
Na Cr,0,
H 50,
Parabenzoquinone
10. Test of Phenol:

Q) FeClg Test

* | 6 phoH £Cks [Fe/(Oph),I+ HCI + 3H
[\Wilet]

(i) Br water test

OH OH
Br. Br
Q)%
H,O
@White ppt.
Br
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11. Coupling reaction . NCI OH
ESR. [p-hydroxy azo benzene]
ESR,
Couple bangs
(orange d e)’ﬁ| (p-hydroxy
ge ady azobenzene)
12. Elb’s reaction . OH OH
H>S206/HOH hydroxyquinol
K,S,0,
KOH >
(hydroxyquinol)
OH
PROPERTIES OF ETHER
1. Reaction with HX . R—O—R X S R_X + ROH
10 and 2° alkyl — S,2 oS
Nucleophilic attack
on less hindered alkyl
3% and Reso — Sl * | ph-CH-O-CH, 222> ph-CH,—I + CH-OH
Anhydrous Hx — Sn2
lon HX — Sn1
2. Hydrolysis of ether . )\ )\
Do 25 A oH * o
. HO . '\
g f \
HO/ OH
3. Electrophilic substitution reaction:
Q) Halogenation  [X»/Fe]-para  major ||e OCH, OCH, OCH,
always
X
X,
X
(major)
(i) Friedel craft reaction: . OCH OCH OCH
. Alkylation (RCI/AICIs) ’ ’ ’ R
RCI
AICT. +
R
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. Acylation .
(R—g—CI/Anhy. AlCl,)
O=C-R
. Nitration (Conc. HNOs/H,SOy) ||e OCH
conc HNO,
conc. H, SO
4. Reaction with PCls e | CH3-O-C,Hs &) CHsCl + POClI; + C,HsCl
5. Reaction with cyclic ether .
OCH,
° Nu
(Anisole)

1. VIA Eicb
ThO,/A Thorium oxide

5. DARZEN'S REATION
a) VIA S\l (Intramolecular)
*  Retention.
b) VIA S\2
e  Pyridine + SOCI;
e Inversion

6. With P X3
7. Oxidation:
[HOA] — PCC, POC, CrOs+ Acetone,
Collin's
reagent

CrO3+2i Q). cuizeec
N

[SOA] - KMNnO4/H", HO + KMnQOs, K,Cr,07/H+,
€103 +H,50, | cr0,
Jone's reagent

Properties of Phenol
1. NITRATION:-
(1) With dil HNOs [Low temperature 298K O/P]
*  Steam distillation
With Conc. HNOs [Picric acid]
yield — Poor

@)
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* Now days H,S,0; — SOzH
(1) Sulphonation from nitrodisulphide

Function:
R : AN
i /\/ ThO,/A N Majo:\v
Minor carbanion
OH 1° more
stable
. ROH ks R g +S0,T+ HCIT
[Retention]
. ROH %R—CI [Inversion]
©
N
° ROH LI3>R—CI
PCl,

R-CI

[MOA]

lon — Aldehyde
RCH,OH —» R-CHO

2° — Ketone
0]

I
R-CH,—~OH — R-C-R

[SOA]

lon — Acid
R-CH,OH — R-COOH

2° — Ketone
0]

I
R-CH,-OH —» R-C-R
o CUu/Ag _ B\ Cu/300°C
3 300°C /% OH =
E

For allylic or Benzylic alcohol (MnO>)

R-CH =CH-CH,OH 9%, R_CH=CH-CHO
ph—CH,OH —™"% 5 hh—CHO
M

OH OH OH
NO,
dil.HNO, .\
NO,
NO

(Intra H bond)
(Inter H bond)

B. Point P >0
Volatility P<O
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OH OH
NO, NO,
Conc. HNO,
NO,"
. N 2,
(Picric acid)
OH OH
SO,H
H.S.0, |
Conc. H,SO, .
5|2
(Phenol) SOH g T
OH g
NO, NO, |©
b
NO,

2. HALOGENATION:
(1) Mono bromination
Br,, CS,, CHC|3, CCl,
Solvent — low polarity
(2) Tri bromination
Br2, H2O (Bromine water)

3. ACIDIC NATURE:
phOH = phO™ + H*
4, ESTERI FICATION:

5. ASPIRIN FORMATION:
* Acetylation of salicylic acid - aspirin
O

Il
[CH,~C] acetyl

6. KOLBE'S REACTION'

OH
COOH
|) NaOH
||) CGo,
i) H

H geT1aTl — 3iT2T COOH oTrait

7. REIMOR TIEMANN REACTION:
Intermediate — Benzal chloride
Important:
phOH + CCls/HOH — salicylic aldehyde
phOH + CCIl./HOH — salicylic acid
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BrZ,CO
CHCI

(Major)

OH
[ i ] HZO [ i ]
+ M power white ppt.

OHCO

. phOH —M/2 5 hhO~ Na* +H,
. phOH —™H 5 phO™Na* +H;

NaNH,

. phOH —2 5 phONa" + NHj3

NaOH

. phOH —== phONa" +H;
. phOH —NaHOOH , hhO"Na*+ H,CO, X
more acidic

Il Il
o R—C-OH + H-Oph —— R—-C-O-ph
I Il
o R-C-Cl + H-Oph—— R-C-O—ph + HCI

Il Il
e  R-C-OCOR + H-Oph——> R-C-O—ph + RCOOH

anhydride
COOH COOH §
OH %) —CH,
. + CH-C-OcorR-H + RCOOH
Salicylic acid o-acetyl salicylic acid
o-hydoxy benzoic acid
[Aspirin]
o @l— Na'OH —> @
phenOX|de
O
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o} o O OH
0=C=0 &—O‘ COO
. — =
Jr
OH
COOH
o- salicylic acid
OH
CCI3
[ ]
KOH (minor)
(phenal) (major)
OH
CHO
. + CCL/KOH—>
OH OH

Reactant

Oxidation of phenol with Zn dust
9. Oxidation of phenol
10.  Test of Phenol:
(i) FeClgTest
(it) Br water test
11.  Coupling reaction
ESR. [p-hydroxy azo benzene]
Couple bangs
12. Elb's reaction
H>S206/HOH hydroxyquinol
PROPERTIES OF ETHER

(1) Reaction with HX
1°and 2° alkyl -

Nucleophilic attack
on less hindered alkyl
3°and Reso — Sn1
Anhydrous Hx — Sn2
lon HX — Sn1
(2) Hydrolysis of ether
(3) Electrophilic substitution reaction:
(i) Halogenation [X»/Fe]-para major always
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(if) Friedel craft reaction:
e Alkylation (RCI/AICI5)

e Acylation (R—g—CI/Anhy. AICI,)

e Nitration (Conc. HNO3/H2SO4)
(4) Reaction with PCls

(5) Reaction with cyclic ether
QCH,

)

(Anipole)

Functions
ph—O—H £ ph-H

Na Cr,0,
° THsSO,

Parabenzoquinone

e 6 phoH-FeCk; [Fe/(Oph),J + 3HCI + 3H

[\Woilet]
OH OH
Br. Br
Br,
. @ %
@White ppt.
Br
N*CI

N
(orange dye) || (P-hydroxy

azobenzene)
OH OH
K.,S,0,
b KOH
(hydroxyquinol)
OH
X
° R—O—R W R-X+ ROH
H
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pmcm4}CHC“““pm0H|+cw{m

) //\\'/L\'___>//\\OH HO/JL\
)
) HO/ \OH

OCH, OCH, OCH,
X
X,
o =3 +

X
(major)

G

OCH, ocH, § ocH,
(0] C-R R
. g
anhy.AICI, +
O=C-R
OCH
. conc HNO,
conc. H, SO

° CH:-O-CoHs ——=5 PCl5 CH3C| + POCI; + C,HsCl

NV,
<N
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MOP of Carbonyl Compound
1. By oxidation of alcohols:

MOA —PCC, PDC, Cu, Os >=O, 2Py

Cu/Ag 300°C
* Allylic benzylic—— MnO4

2. By dehydrogenation of alcohols:-
Cu/Ag 300°C

3. Form hydrocarbons:-
(a) ozonolysis (Reductive):-
O3 + CCl4/Zn/Me,S
(b) Kucherov reaction:-
Hg?*/H,0/dil. HgSO4/dil. H,SO,

MOP of Aldehydes
1. Rosenmund reaction:-
H,+Pd/BaS0O,

2. Stephen's reduction:-
SnCl, + HCI/Steam/H;0"

3. DIBAL-H:-
* di isobutyl aluminium hydride/HsO*
* mild reducing agent.

4. From hydrocarbons:-
(1) Etard reaction:-
CFOQC|2/CSQ or CC|4
(2) Side chain oxidation:-
2Cly/hv — ag. HOH(SN?) x 2 times
1Cl, — alcohol
2Cl, — aldehyde
3Cl, — acid

(3) Alternate of Etard:-
@)

Il
CH;-C-OCOCH,/C,0,
(4) Gatterman Koch reaction
CO + HCI/Anhy. AICls
MOP OF KETONES

1. From acyl chloride
Cadmium Chloride (CdCl.)

2. Grignard reagent
Reaction with cyanide

3. Friedel Crafts acylation

1° R—-CH-OH —M92_, R_CHO (aldehyde)
g0 RCHR —MOA, R-LR
[

OH
R

| L
3° R-C-R —M94 5 No oxidation
OH

Cu/A
>OH —sc \>—
Alkene

(ketone)

03 + CC|4
>O=§=O< ZnH,0/MeS }O + O<
e Hg2+
R C_CH—HZO—> R_CCF —>R_C_C|—g
Tautomerlsm
0] O
H2+Pd

i
R-CICI —giss, > R-C-H

BaSOy4

* DM - ClI hatao, — OH lagao.

R\ R’
Alkynes R—C%C R —2 €= C< cis
H

H.H
R-C$N —2> R-CH§NH
imime
OH
— rcH{
| Sow

R-CHO +NH,

/_\H+ R H+
R—C\E}\l — R—(|3=N — R-CH=NH

R-CHO

Ester—— Aldehyde
O

Il
R-C-OR" —> R-CHO+R'OH

+0
Cr0,Cl
Ph—CH; — 272> PhCH[OCs(OH)CL,],
Chromium complex
/OH
> PhCH | —>PhCHO
OIH
+ HO—(I3H—CI
Cl

Major Test-02 (05-03-2023)_NEET Dropper Hindi_Phase-04
Organic Chemistry

+ NH,
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Properties of Carbonyl compound
1( Nuclophilic addition reactions:-

Reactivity:- ROR « 1
S-H

ROR « Electrophilicity, — M, — |
ot 1

Aldehyde > ketones
+M’ 4+l

Eg of NAR:-
1. Addition of hydrogen cycnide (HCN):-
@) OH

Il I
DM:- CH,-C-H—> CH; Clt H Racemic mix

CN
Aand L

2. Addition of sodium hydrogen sulphide (NaHSO3)

OH
CH, CHCl, cH{
a. KOH

1 Non
2cl, .
v 2HCN SN2

Benzal
CH, o] CH(OCOCH,)

Chloride
Il CHO
CH,—C-OCH,
—_— _
CrQ,

Benzal
diacetate

CO+HCI—A% , cHO

R-CiCl R
Cd —» RC-R
R ketone

O=0

C-R
—>‘C‘C| B-B (no compound)
Anhy AICl,

3 Nu . l\llu
S0t Hu b on
sz alkoxide

(sp))

/@N CN CN

~
C—OH
~ XA HO cyanohydrln

R-CN—"%" yR - COOH

~ LY HSONa . _~OH
>C=0—— ¢
<~ \SO,Na

All aldehyde + methyl ketone [R_ﬁ_cﬂ
o]
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1.

Addition of Alcohol

(ROH)

Direct method:

2 mole ROH
OR
H +
“c=o H OR_H, N
Ve H OR 7 "NOR

I 2cHOH  PhN OCH
—

acetal
H” Noc,H,

Hydrolysis of hemi acetal, acetal, ketal, hemi acetal
All will become carbonyl again.

Addition of ammonia and its derivatives.

N~ _ N
/C =0+HN-Z—> /C—N—Z

Reduction Reactions

Reduction by LAH, SBH and

hydrogenation.

Catalytic

Clemmenson’s Reduction
[Zn(Hg)con HCI] acidic zinc amulgum.

(Section-I) ORGANIC CHEMISTRY

1.

Reaction with 1 mole ROH

\6“ _ROH', c OH
TH d

OR

Aldehyde hemi acetal

\C+ ROH R\ ,

H” \OR Hemi acetal

Ketone — Hemi ketal

R\C 5 R\ Hemi ketal
R” R “NoR

Reaction with 2 mole ROH

c-o ROH C—OH HOC \C—OR
/ H | H |
OR OR
Aldehyde hemi acetal acetal
Ketone hemi ketal ketal

R__OH Mo R
D QL SRy BT

H” “oRr H
Hemi acetal Carbonyl
CH;
CH3—H—CH3 NANH, L =N = ek,
CHY
hydrazone
A~ _LAH,
H
O OH

Ph—CHO —SBH_ ph _ CH,OH

0] OH
—_—

M» \CHZ alkane
Conc. HCI 7~

=0
7

0
Zn(Hg)

—_—
conc HCI

H \/_ C
reaction
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Wolff-Kishner reduction

OH ) )
NH>—-N HZ/EOH glycol (basic medium)

Oxidation Reaction

TOLLEN’S TEST:
* Aliphatic and aromatic aldehyde

AgNO; + NH4sOH (Ammoniacal silver nitrate)
FEHLING TEST:

* Aliphatic aldehyde:
Fehling A

aq CuSOq4

Fehling B:

(Rochell’s salt)
BENDICT’S TEST:
* Aliphatic aldehyde:

aq CuSO, + Sodium nitrate
CH,COONa

HO-C-COONa
CH,COONa
HALOFORM TEST:
(i) X2 + OH (NaOH/HOH)
(if) NaOX or HOX
Carbanion intermediate
ROR « stability of e
ROR Cl,=Br; =1,
POPOFF’S RULE:
Oxidation of ketone KMnOa/Ahightra

e 2° alcohol —— ketone
e Ketone —— carboxylic acid

Nal (sodium K tartals)

_ /I:OH
: . (ONH,OH [

i on > >CH2 (alkene)

N -NH, — >C=N—NHZ—>>CH2

hydrazine hydrazine

o] 0]
PRR-H _.’Si Agl+ REO
slivery white ppt

I o N
R-C-H 2, cu0) +RCO

Reddish
Brown PPT

RCHO R, R-COO + Cu,0

* Reddish brown

Cu2+
alkaline hydrolysis
1
NaOH
R—(E—CHB — R—?—CXS — R-COONa
+
Haloform

2° Alcohol — ketone

R_CH-CH, O _, R-c-CH
—GH-CH, igo A e
OH 0

1° Alcohol — Acetal dehyde
CH3sCH—-OH —HOA , cHscHO
ethanol acetaldehyde

KMo,
N T”» CH,~CH,-OH + CH.COOH
0 |

CH,COOH
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6. STRONG OXIDISING REAGENT

ALDOL CONDENSATION

1. Aldol Condensation :-
*  Carbonyl Compounds having aH

*  Reagent — dil NaOH/HOH or Na,CO3/H,CO3

dil

Carbonylaﬁompound o

B hydroxycarbonyl

compound

. B hydroxy Carbonyl Compound —2- a, B,
unsaturated carbonyl compound

2. Cross-aldol condensation:-
*  2self+2ions=4

3. Intramolecular aldol condensation
Il Il
CH;,-C—-CH,-CH,-C-H

* 6>5>7>4ring
NAR Ald > Ket.

4. Cannizzaro Reaction :-
*  Opp. of aldol
*  Reg. — Aldenyde (not having aH)
Ketone — Hydride Shift
Reagent — conc.KOH/NaOH
50% KOH/NaOH

Major Test-02 (05-03-2023)_NEET Dropper Hindi_Phase-04
(Section-I) PHYSICS

1°—— Acid, 2° —— Ketone
3°—— reaction.

v
’ 10 %) /\COOH
CH;0OH —— COOH reaction
20
OH @)

1.  2CHsCHO — 2 _,

B«

OH
B-hydroxycarbonyl

CH3\ dil
° C=0+H-CH,CHO o
/ aOH
H

CHS\H/OH
H”" SCHHO

2. 2CH3CHO— CH;—CH=CH-CHO
Crotonaldehyde

C=0 + CH-CHO —2
H/ H/ dil Ba

CH
"c=cH-cHo
H

crotonaldehyde

0
|
CH,~CHO + CH,-CCH,

o Acetaldehyde acetone

dil. OH
A

Total no of structural product (4)

* 2 self
CH H
"0 CHCcHO s TN

C=CH-CHO
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* 2 ions
5. Cross Cannizzaro: - CH (|Z|)
CH 3\
Conc KOH. 3\ H\CH —Q—CHS c=0oH-CCH,

6. Intramolecular Cannizzaro: - / / \

50%

H - CHO —— H - COOH

7. Electrophilic Substitution Reaction :-

*  Aromatic aldehyle and ketone. H-CHO —* 5 H_CH,OH
KOH

° H _CTO + ph CHO —conc. KOH

CARBOXYLIC ACID e
Method of preparation of carboxylic acid H-COOR + pH CH,OH

CHO COOH

| 50%
CHo "% ~ CH,0H

. COONa
1. From oxide of OH, aldehyde, Ketones COOH
NaOH
SOA: - KMnO4#/H*, not KMnO4/H,Cr,07/HICr,0; + COOH CH, OH
H.SO4
g—OH J:l\
CrOs + H20 — H, Cr204/con HNOs. ) @ - @
V.V LN 0
acidity /
CH,OH CH;
CHO
- CHO
2. From oxidation of alkylated benzene:
conc. HNOg
*  Atleast 1 Benzylic H. ¢ con 1,50, NO,
-M

*  Reagent Alc KI\+/InO4/KMnO|_4|+— KOH meta dine

. 1° alcohol — Acid

COOH ° Ald. —— Acid

. Ketone —— Acid (popoa)

. — Terephthalic acid OH COOH
alk+KMnO
)
COOH
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OH
COOH . /\/H AgOs -
. — Phthalic acid o Tolibn's Test 0
COOH
[Salt—+>Acid]
H
COOH
alk KMnO4
COOH
. Isophthalic acid COOH
COOH @5/\/ KMnO4 @
COOH COOH ”
*  COOH cooH Helithelic acid e R-C=N 28— R-C-NH, (electron)
HYOH™ amide
COOH COOH .\
e R-C=N—" RCOOH (acid)
3. From hydrolysis of acid derivatives:-
(0] O
(a) Nitrile | - I
. R-C-Cl —& 3 R—C-OH
(b) Acid chloride
O 0]

i | I
(c) Anhydride . RJ;_Q_J; R — 3y R—C-OH 4+ R—-C-OH




Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

S. Reagent Functions
No.
d) Ester (|3| o ;
e) Amldes ° R—C—OR3_>R—C—OH+R'OH
i C
e R-C- NHZM R-C-OH
* Compound Ldm) RCOOH
. HO
Alkaline
OH/H,0
R-COO
9. From Grignard reagent :- o ﬁ
ROMgXx O=C=0,p_¢_0° MgX —» RCOOH
Properties of Carboxylic acid
1) Acidic Strength : COOH  COOH COCH
e Acidic Strength : * 15253
«c—-M -] o i oc i +
+M +1 M > 4]
2 Reaction with PCls, PCls, SOCI, :- OH Cl
) 3, PCls, 2 /\n/ socl, /\n/
—OH - Cl 0 0
3) Anhydride formation:- (ﬁ b & ﬁ ﬁ
R-C-OH————> R-C-0-C-R
PzOs/COﬂC. H,SO4 cone. H,S0,
4) Esterification :- ﬁ . (|3|
R-C-OH ——————> R-C-OR'+H,0
+
HOR'
5) | Reaction with Ammonia :- o g
R-C-OH+NH, ——> R-C-0°NH,’
Al H,0
i
R-C—-NH,
DM : - OH hatao, NH; lagao
1 i
R-C-OH+H-NH,—/— > R-C-NH,
6) HVz Reaction :- Red P — X3/H,O R —CH. — COOH MR—CH— COOH
. ’ (QHO I
Hell volhard zeheinskey.
Acid having a-H DM : - H hatao, X lagao.
7) Kolbe's Electrolysis :- R— coon_2eo R o R
8) | Decarboxylation :- R— coonNaoH o
CaO
NaOH, CaO NaOH*
R - COONa W R-H
. COOH COCH
9) ESR :- —~ °NO,
Conc. HNOg3, conc H,SO4 conc. HNO,
-M conc. H,SO,
meta NO,
REAGENT LAH / B2Hs
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HUNSDIECHER REACTION :-

Br» / CC|4
DM- COOAg hatao, Br lagao

SIMONINI REACTION :-

I
I,,R—C—OAg

SCHOTTEN BAUMAN REACTION:-

Py @ (Basic)

HEATING EFFECT :-
[—keto acid

Dicarboxylic acid.

__—COOH
General formula (CH.), 2
COOH
n= 0 1 2 3 4 5
O M S G A p
Oxalic Malic Succinic Glutamic
Adipic acid pamelic acid
COOH _ COOH
H,
COOH ~COOH
CH,— COOH CH,— COOH COOH
| cHl ).
CH,—COOH CH,—COOH COOH
COOH
(CH).T
~COOH

n=0 CO, COy H.0
n=1 CO;

n=23 HO

n=45 CO;, H.0

FUNCTION

R-C-OH —=" 5 R—CH,-OH
g B,H;

\/\/\/ LAH
—

OH
B.H;
H
I OH
()
[l Br,
R-C-OAg———> R-Br
CCl,
0]
(0] [l 0]
[l I, R-C-Ag [l
R-C-0Ag > R-1 » R-C-OR+A(gI

0
Il Py I
Ph0H+C|-c—@ﬁ> ph-0-c <0 >
@)

N +HCI

H

o) 0 0

[l ] Warm Il
R-C-CH,- C-OH M __, R_C-CH,
GOOH CO+CO,+H0
COOH

COOH
CH, - COOH+ CO,

cH, < COOH

)

|_ [
e —[ >

O=
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MOP Of AMINES:-
(1)  Reduction of nitro compounds:

Sn/HCI or Fe/HCI
H, +Pd/OH

(2)  Ammonolysis of alkyl halide:-

(3) Reduction of nitrile:-
LAH/| Na(Ag) + EtOH /H, + Ni

(4)  Reduction of amide:-
LAH
(5) GABRIEL PHTHALIMIDE SYNTHESIS:-

e Aliphatic iamine

(6) HOFFMAN BROMAMIDE DEGRADATION
REACTION:-

@)

[Br2/HOH] | || | chupa do

4 mole HOH
PROPERTIES OF AMINES:-
(1) Basic strength :-

Availability of .p.onN T | SIB-BS | 1°and 0

S1B -BS T 2°and 3°

BSxc+M «

(2) Alkylation:-
(3)  Acylation:- only time

Py — to neutralize HCI
SNat

NO, NH,

Sn/HCI

Fe /HCI
H, +Pd / ~OH

NO. hatao, NH. lagao.

R-X
NH > R-NH. R
3 1° -N 2—>x HzN /

SN? lR X
-R-X
R NX <—RN

LAH
R-C=N—— > R-CH,-NH,

Na(Ag)+ EtOH
H, + Ni

CN hatoa, CH2 NH: lagao

0
I LAH
R-C—NH,———> R—CH,—NH,

C = O hatao, CH; lagao

0
' COOH
N-H —DHOH @[ + R-NH,
2) R - X(1°)SN’
3) HOH COOH

Salt of

phthalimide phthalic acid

R-X —— R-NH,
X hatao NH, Lagao

h—o

_ Br,

—O

|
R-C=NH, +Br, + 4HON—>R NH,+ 2HBr

+H,CO, + 2H,0
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Alternate pattern:-

0 i
R-C-N-Br—>R-C=N—>R -N-Br
NITRENE

0
T ]
R—NH.+ R -C—Cl=Y5> R - NH- LR

acid cloride ﬁ
R -C-Cl

No reaction

R-NH-H-CI-C-R
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Carbyl amine test

Isocyanide test

Aliphatic and 1° aromatic amine
Reimer tiemann reaction
intermediate CCl, (dcc)

Reaction with nitrous acid

1° aromatic amine (diazotionsation)
2° aromatic amine / Aliphatic

3° aromatic
NaNO, + HCI + - N .
R-NH,—g—* R-N, C[ ——>R' —R-OH
1° aliphatic 2 reagent
unstable if pos.
Aliphatic 3°:-

N0’

R,;Ns"———— R,N'-NO

Hinsberg test
Il ) ,
Ph—I —Cl| Hingberg’s Reagent

Benzene sulphonyl chloride

ESR

(i) Bromination

Br, + Cs; — Tribromo
Br, +H,O — Tribromo
Phenol — monobromo
Phenol-Tribromo

O
R'—(Ili— +CI° R—((IZI—NHR+HCI@>@

HN-H_/ NHCI
I
H

I I
RNH-H" R-C-Cl— R-C-NHR + HCI

() 0
. I
RNH-H R-C-OCOR— R-C-NHR + RCOOH
CHCI,
R-NH,—55—> R-NC
amine isocyanide
2HOH

NaNO, + HCl—HNO, + NaCl

NaNO,+HCI

PhN, CI*
HNO,

Ph-NH,
i
th—ﬁl?’“—%’@ PhEN-N=0—»Ph-N-N=0
b bn

Nitrosomonas
R\N _R R\N _R
6
@ NO
O/P directing
1° amine

I I
R-NH,—» R-NH-S-ph—» R-N-S—ph
o aq KOH

Cl—ﬁ—ph (N-alky! sulphoamide)  (soluble)

2° amine

|
RZNH—>R—||\J—ﬁ-phM> No reaction

(insoluble)
Cl-S—ph RO

I (N-N dialkyl sulphoamide)
0]
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NH, NH,
Br. Br
—_— Tribromo
Br
NH, NH,
Br. Br
—_— Tribromo
Br

Nitration :- NO,"
To get monobromide in aniline:-

Case | :- for monobromination:-
(0]

I
CH,-C—CI, Br* H;0"

NH,
;

Case Il :- For mononitration

NH,

0
“ + +
CH4-C—Cl, NO," H,0

NH,
NO,
Sulphonation :-

* H»S04, Acid Base — Zooithrtion / Bipolanion.
NH, NH,

103

* MOP of Diazonium salt :-

NH,

w

NaNO _
Ph—NH, —>st05 PhN, +HSO,

* Reducing Reaction:-
aq H,PO,//\
0]

*

H
* alcohol — aldehyde.

Arynhhnffn Tower A-51 (A) Road No_3 Behind (‘ify Mall Indrnlnrncfhn In
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H OH

Ao [O] -Hy0
H ——> H ——> /N

Formation of nitrobenzene:-
NaBF; / NaNO; / CuA

NOZ ©/ + @
NO.

NO,
51%
0 0

2%

Bulky S0 para r

NH- é-u NH—(l,l—CH3 NH,
) @)

CH3—C —Cl H,0"
aud chloride
NH—H—Cl E—c H,

Acetamilide
@ CHg- H Cl NO," @

NO,

H,0"

NH,
NH, NHHSO4 NH, Base

NO,
H,S0,
H
453 473K
OzH Acid O3~

Zwitor ion/ Bipolar

* Ph—NH, 2, ph— NjCI-
BDC

*  Ph-NjCIm —S2Ck/HCl ,pp_c

*  phNjClIm —2282/H8 ,pp_py

*  phNjCIT —SCNHEN |, pp_CN

*  phNjCIm —H29 , phoH

*  PhNjCIm —<“MB" , phBr

Aryabhatta Tower, A-51(A), Road No. 3, Behind City Mall, Indraprastha Industrial Area, Kota, Rajasthan 324005, Mo. No. +917019243492  [45]



Major Test-02 (05-03-2023) NEET Dropper Hindi_Phase-04

*

*

PhN;CI-
PhN;CI-

—H S phl

Cu/Hcl
T

Ph-ClI
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PO
PhN",CI” %aq:'-lg > HiPO; * pH-H+N;

NN
ph-n*clr L O G + s

NaBF NaNO,~
PhN*,CI- i PhN*,+BF,~ )

Cu/A

Ph-NO,+N,+NaF+BF,

PhN'CI + H@OH
1 l

)
ph_N:N@

p-hydroxyoxobenzene
(orange red)

)
PhN+ZC|7+ H‘@;NHZ—> Ph=N :N@ NHZ

p-amino
(yellow dyl)
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