Grade 12

\ nation

CONVERSION SCHEMES IN ORGANIC CHEMISTRY

SCHEME — I: Conversions related to alkyl halides

RCH:CH-0H | 1" alcohol
] . "
Mg, ether ‘E'JEH‘D R’
= > R—E}hMgBrfﬁffﬂr .
NS )
{5 |R—CH:— CI.‘ — OQH| 3* alcohol
Rll
RCH:COOH| Carboxylic acid
RCH2CH:Cl [+ 2Na + CICH,CH.R S0 o [ o CH.CH.CHACH;
Alkyl halide Alkane
ale le. KOH
e kon forr—rh, LB RCHBr - CHaBr “ [ RC = CH
Alkene _7H.0 Alkyne
ag, KOH /STIK
] RCH:CHOH| 3% [RCH:CHO)| Aldehyde
Alcohol & {Ij:"f-'{, KMnOs
Eg; »| RCH>CH:NH; RCH.COOH | Carboxylic acid

Alkyl amine
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SCHEME — I1: Conversions related to aryl halides

NﬂU” dil. HCI
e.znz 300 atm @Uh @UH

Sod. phenoxide Phenol

{: :}—CI
TR @ NH:z +CuzxClz +H:0

ANH:+Cu:0 2
Aryl amine

| cueN
+
Pyridine 475 K @Lh Cubr

Cyanobenzene

\’Ij: cther @ MgBr

Phenyl magnesium
bromide

Cl 2L d h
1 ryu - @—L|+L|Er

Phenyl lithium

Arylhalide |1 G (3 4 o

Toluene

. I @ +2HC
Mi-Al NaOH

Benzene

Cl:
— @Z—CI + Cl—@—CI
Cl

o - dichlorobenzene  p - dichlorobenzene

Ha504, M
——— @E‘I + HSD]@(‘I

SO:H

o - sulphonic acid  p - sulphonic acid

@— Cl+ 2Na
O-@ e

Diphenyl




N\

nation

| RCHCH:NH:

Alkyvl amine

Grade 12
SCHEME — I11: Conversions related to alcohols
RCH; - CH,OH | —285008 o pey = cHy | —1NL o | RCH, - CHS
~ HL0
Alcohol 2 lBE Alkene Alkane
PCls
e [RCH: - 01 |MY [ RCHBY - CHOBr
halide
—EICIlNI{_: luh.:. KOH
RCH-CH:NH: RC =CH
Alkyl amine
Cu/STIK . KMnO
& | RCH-.CHO u: ! RCH-COOH
Aldehyde K:Cr:Ov  Carboxylic acid
KMnO.
it | RCHCOOH |Carboxylic acid
MH s vap )it/ Al
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SCHEME — I V: Conversion related to phenols — |

ZMNa
— 2, Ooncn

Sod. phenoxide

MNaOH
————» ONa+ H=0
Sod. phenoxide
o, @ + £n0)
Benzene
ﬁmh}fd ?nCI @NHE +H.0
615K Aniline
CH=COCT or

OH —HCI

—— Br:inC5:
r: in @DH
Br

Phenol

Br

LBF@ OH+ 3HBr

~ Br
2.4, 6 - tribromophenol

NO:

| Cone. HiSOs OH
288 - 203 K
SO:H
2 - hydroxy benzene

sulphonic acid

Cone, H:50,
————— HS
33K H50; @ OH
4 - hydroxy benzene
sulphonic acid

| (CH:CO)0 AlCH,N
2~ Q- ocoom 222
P}ndmc X

o - bromo phenol p - bromo phenol

IJ1] HMNO5
IO (S)-on +no—{(D)-on

o - nitrophenol p - nitrophenol

OH + H3EUE—©— OH

o - phenyl acetate

p - phenyl acetate
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SCHEME — V: Conversion related to phenols — 11

Cong, HNO; + N

&ENDQ—@E*UH— IH0
NO:

2,4, 6 - trinitrophenol

(Picric acid)
H;(Cl
e, @DH + H:C @
Anhyd. AICIs
CHs
o - cresol p - cresol

| NaOH (CH;CO)0 o -
i L
COz,4 - 7 atm @DH Cone. Hs0n @.ULULH' + CH:COOH

Kolbe's reaction COOH COOH
Salicylic acid Aspirin

s () on

Cwelohexanol

OH I - B {>= 0+ H.0
Crl): .
p - benzoquinone

CHCl:,MaOH
Phenol JWOKHCT OH
Reimer Tiemann k
reaction CHO
Salicylaldehyde
CCly NaOH
340 K HC
P T OH
Reimer Tiemann ] H
reaction CO0O
Salicylic acid

C'(_|1
]E F 3HCI

Ferric phcnoxlde

QNI (@) nenD)-on o
»
HaCIH O C

p - Hydroxy azobenzene
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SCHEME — VI: Conversion related to aldehydes

RCH.CHO Clemmensen Reduction > | RCH- — CHs
Zn (Hg) + HCI
Aldehyde or Alkane

Wolff Kishner Reduction
NH: - NH:+ KOH + glyeol
cone. Ha50y
Ha/Mi - _ Fa . .
* RCH: - CH.OH| ——————* | RCH = CH: |Alkane
Alcohol Br
i ra 1r i ra
PCls # —
= [{{JH Br —IL'FIIzHr
| |
KMn(y 1 | —
= RCH:-2COOH
RCH.CHoC1| ARV ale. KOH
halide \
—HCIlNH; RC=CH
Alkyne

RCH:CH:NH:|Alkyne amine
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SCHEME — VI: Conversion related to carboxylic acids

PCls or PCly or SOCI:

RCH: COOH » ROCH-COC! | Acid chloride
Carboxylic acid LNH]
NH-
™ RCH: CONH:| Acid amide
Cone. H280: Ester Hoffimann
Bromamide
reaction
Ca0 + NaOH[ A
™| RCH-CH- RCH: NH:
Alkancg Amine
LiAlH4 or B2Hg
* RCH-CH:OH
Alcohol
Clemmensen Reduction
Zn{Hg) + HC]
- Ha C'H-
Or RCH-2CHs
Wolff Kishner Reduction Alkane

Or
HI/"Rﬂd p

NH:f{Ni

NH>— NH; + KOH + glycol

Ouinoline

= | RCH:CHO

Aldehyde
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SCHEME — VII: Conversion related to alkyl amines

4R1
RCH: NH: —»  R4CH:NI
Amine Tetra alkey]
AMITONINm
iodide
R'COCI | |ReH, NHCOR!
Amide
8] 0
N o
R—C—0—C—R I < | Rrcoow

* RCH:NH—C—R’

Acid amide

Carboxylic acid

0
|

{O)—c—cl

Y

1
I
RCHNH— C—0)

Amide

R'CHO

Y

RCH= NR'

Schill's base

CHCl:+ 3KOH(alc.)
— - - & | RCHaNC |+ 3KCl+ 3H:0
Carbylamine reaction
I[sacyanide
HNO:
» | RCH-0OH
Alocohol
5
» |[RCH-NH— C—5H Tﬂ- RCH:;—N=(C=§
cat
Dithioalkyl carbamic Alkyl
acid isothiocyanate
0]
Il (9]
Cl—C—Cl I
# | R—CH;—NH—C—NH—CH:—R

Symim. disubstituted area

0 -
alk.[m:flrnuf RCH:NHOH L‘R_C;H:_N=Uﬂ.@

Hvdroxv] Nitroso Notro compound
amine compound
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SCHEME — VIII: Conversion related to aryl amines

Hjﬂ/ﬁ -
——— = Ar— (OH| Phenol
CuCN
Ar— CN| Cyanobenzene
KI, 2\
Ar— 1 | Todobenzene
HBF4
Ar— F | Fluorobenzene
Cu:Br:
NaNO: + HCI — ————®| Ar — Br | Bromobenzene
ArNH2 0_5C = ArN. Cu-Cls Ch b
Aryl R Diazonium Ar— Cl| LITORUENZClE
amine Chloride HBF ]
NaNL;: Ar—NO:| Nitrobenzene
M Ar— H | Benzene

Q— R
> @O N=N<D—R
Azodve
NaSH

| Ar— SH| Thiophenol

ASCENDING SERIES
(1) By Wurtz Reaction

Dy ether

R-X+2Na+X~-R R~ R+ 2NaX

Diry ether

R-X+2INa+ X -R R —R'+2NaX

(2) By Using Cyanide
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2]
HMN O - Ma in C:H«OH M
ROH -+———— RCH-NH- = — REN
A {Reduction)
(Roeduction) | HxMi
HzMi H:OvH' N
RCHO > RCOOH <+——"—— RCONH:

{Reduction)

(3) By using Grignard's Reagent

HCHO

RCHO

OMgX
|
H—Cl‘—H

R

OMgX

» R—C—H

RMgX

0]

Il
R'—C—R"

RI

OMgX

R ==t — i

'RI

(4) By using Sodium Alkylnides

OH
) |
H'/H.0 I
— MgXOH H— (|‘_H
R
OH
y |
H'/H.0 .
— MgXOH . (|‘ H
R
OH
\ |
H'/H.0 o
TMeXOH R— C|.—R
Rl

R—X+NaC=(C—R——»R—C=C—R+NaX

This reaction is used for terminal alkynes.

(1% alcohol)

(2° alcohol)

{37 alcohol)
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DESCENT OF SERIES

(1) Hoffmann Bromamide reaction

HMO- alkaline KMnCy
= RCH:0H
(O]
RCH:NH- RCOOH
'y
Br/K(OH RCONH: ¢ MNH:/ A
Hoffmann

bromamide degradation

(2) Decarboxylation reaction

Clahuo RCH-CI &p RCH-0OH

RCHs- alkaling KMn(y
RH [O]
T Cal) + NaOH MWaOH

RCOONa 4—————RCOOH



