All organic chemistry in schemes

) Preparation of Paraffin Hydrocarbons
Reactions of Paraffin Hydrocarbons
From alkyl From lower From sodium From lower

halides alkyl halides salts sodium salts
CEHH CgHsBr C-HgBr C3H5'COON=1 CHS'DDDNH.
]
1|0, 3|Cl, L4red or 2| Na 3| Soda- 5 | elect.
Grignard lime
¥ 1
CO, ++ H,O C,H.CI
Combustion Alkyl
products ha;jgg _CtHa
Alkenes
Freparation of Ethylenic Hydrocarbons
The double bond is reactive and readily becomes converted by  From From From ~ From
addition reactions into single bonds, e.g. by reaction with halogens, alcohols alkyl halides acetylenes dibasic acids
halogen hydrides and hydrogen. C,H,OH C,H:Br C,H, {CH,-CO0) 2~
2| —H,O 3| KOH 4 | Ho(Mi) 5 |elect.
B M H\ 7 H : ale. :
C:C —- Cc—-C
H + M B | [ !
Br—Br Br Br C,H,
Reactions of Ethylenic Hydrocarbons
CHa:CHa
I
2 [HBr 4| HOCI 6] H,50, 8|0y
1| Br, 3| Hy 5| KMnO, 7| HO 9 | (Press)
(Press)
C,HBr CH,0OH-CH,C1 | CH,CH,050,0H t'.l‘.H,-(}-CH,
CH,Br-CH,Br CH,CH;, (CH,OH), — C,H,OH {CHy),
Dihalide Alkyl halide Paraffin f:yﬂdm"u— Glycol Alcohol Ozonide Polymer
rin
Triple-bonded Hydrocarbons
Prepanamion.  From unsaturated dihalide
CH.CI-{CH.E‘I
| CH:CH
REeacTions
i) Bry 2|HBr 3|H, 4(HS80, 3 & | AgNO,
(Hg**) CuyCly
CH.:CHBr CHyCHO A
CH.-CHBr, ' oo
CHEr:CHBr CHyCH, {CH)jp
CHB'*'CHHI" CH:CHH

Polyhalides Halides Hydrocarbons  Aldehwdes Polymers  Acetylides



FPreparation of Alkyl Halides

From alcohols From ethylenes From paraffins
C,H,0H C,H, C,H,
1| PCl; 2| HI, ete. 31 Cly
PBr,, etc. Brs
J'
CgHu‘CI[BI’J}
Reactions of Alkyl Halides
C,H.Cl
|
1| Na-H,0 3|KOH 5| NH, 7| AECN 7| AENO, 11 | Mg
aq.
2| Na 4| KOH 6| KCN & |C,H,ONa 10| CH,-COOAg
alc,
C,H;C,H, CH.CH, C,H.CN C,H,0C,H, CH,COOC,H,
Higher paraffin Ethylene Nitrile Ether Ester
(but see 4)
CH,CH, C,H;0OH C,H;NH, C,HNC CH,-NO, CH MgCl
Paraffin Alcohaol Amine Isonitrile Mitro compound Grignard reagent
Preparation of Alcohols
From halides From aldehvdes From
and ketones Grignand
reagents
C’Hg] CH ;'CHG c;H |M3.Br
From esters From primary
amines
CHJ 'ciﬂ[“::H:, CEHENHE
1|KOH 2| KOH 3|Na-H.0 4 |HNO, 5|0,
. | ad. [
CHLOH
Reactions af Alcohols
C,H,OH
1| Na 2| PCl, 3| CH4COOH 5| H S50, & | oxid. 7| CH4CHO
4 |CH,COCl
]
C,H;Cl C,H;0C,H; CHzCH, CH,-CH(OC,Hj),
Halide Ether Ethylene Acetal
C,;H;ONa CH,COOC,Hy CH,CHO
Alkoxide Ester Aldehyde
CH,-COOH

Acid



Preparation af Primary Amines

From Reactions of Primary Amines
From From nitro From
alkyl halides amides compounds,  amino-acids
ete. C,H;NH,
CH,CHNH,
CyH,Br C,HyCONH,  C,HNO, COOH | |
+
1| NH,4 2| Bry 3 | red. 4| BaO 1|H 2| HNO, 3| CHClI, 4| CH,-COCI
+KOH +KOH
l CyH,NHs+ C,H,OH CyHNC  CHyCONHC, H,
CoH NH, | Amine salt Aleohol Carbylamine  Acyl derivative
Preparation of Aldehydes
From primary From acid From dihalides
alcohols chlorides, etc.
C,H,OH CH,-COCl CH,CHCl,
1| oxid. 2| red. 3|H,0
|
CH,CHO
Reactions of Aldehydes
CH;CHO
|
1)oxid. 2{red. 3|PCl; 4 |add. 5| cond.
C¢H;NH-NH,
NH, NaHSO; {HCN |NH,OH [N,H,
|
C,H,O0H CH;:CHOHNH, | CH,CHOH:CN | CH4CH:NH-NH,
Alcohol Aldehyde--ammonia Cyanhydrin Hydrazone
CH,-COOH CH;-CHCl, CH,CHOH-SO,Na CH,CH:NOH CH,;CH:NH-NHC:H;
Acid Dichloride Bisulphite compound Phenyl hydrazone
8] R-Mgl 7| C;H;OH 6| poly.
HCl NaOH NaOH
CH,-CH(OC,Hj), (C,H,0);  Resin
Acetal
CH,-CH(OH)R CH,CHOH-CH,CHO
Alcohol Aldol

Preparation of Ketones

From secondary
alcohols

From acids

From acetoacetic ester

derivatives

CH,CHOH-CH,; (CH,COO),Ca CH,CO-CH,-COOC,H;

1| oxud.

2| heat

3|H,O

I
cHs'CO'CHS




Reactions of Ketones

CHa'CO'CHs
|

2ired. 3|PCly 5 |cond. 8 | RMgl

NaHSO, |NH,OH |NH,NH, |NHyNHCH;

(CH,),CCl, (CH,),C(OH)SO Na (CH,),C:N'NH, (CH,),C(OH)R
Dihalide Bisulphite compound Hydrazone Tertiary alcohol
CH4aCHOH-CH, (CH,), C(OH)CN (CH,),C:NOH (CH;),C:N-NHCH,
Secondary alcohol Cyanhydrin Oxime Phenyl hydrazone

Preparation of Acids

From alcohols From Fromacetoaceticand From From
and aldehydes nitriles malonic esters Grignard trihalides
reagents

C,H,0H CH,CN CHyCO-CH,COOH CHsMgl  CHyCCl,

1] oxid. 2 {H,0 3| H,O 41CO, 5|H,0
i
| CHyCOOH |
Reactions of Acids
CH,yCOOH
|
1|1 0OH- 3| PCl, 5 | LiAIH, 7| CH;COONa 9 | elect.
+
2 | C,H;OH 4| RCOCI 6| heat NaOH 8| heat
+ {CH;-C0O0),Ca CH,COONH,
RCOONa
CH,COOC,H; (CH,C0),0 {CH,),CO CH;-CONH,
Ester Acid anhydride Ketone Amide
CH, COO~- CH,COCl C.H;OH CH, C:H,
Salt formation Acid chloride Alcohol Paraffin Higher paraffin

Interconversion of Derivatives of Acids
Acid chloride or anhydride
CH,-COCIN
(©HyEO)0 "\

/
/" CHzCOOH
A LN
// / Acid
“ \u
CH3-C00C2H5——-- ——-—-—3-CH3-CONH2 ———CH,;CN
Ester Amide Nitrile

Carbohydrates



O H OH HO H H OCH CH,;0 H
H N N \, AOCHs Oy
C *C *C *C *C
é \\ \\ \\ \\
|HOH N AN O AN
CHOH CHOH \ HOH \ CHOH ANy CHOH ANy
| -
CHOH .~ CHOH O = CHOH ©O éHOH o C|H0H o
|
CHOH CllHOH S/ (|3HOH // (:IHOH // CHOH//
e
(]3H20H CH~” CIH s (|:H/ H”
|
CH,0OH CH,OH CH,OH CH,OH
Glucose «-Glucose B-Glucose - Methyl B-
(straight~chain) glucosides
CH,OH HOCH,
/ ‘—“ O\{ 01-[/
K< OH ‘ |\ CH;OH |\ oH ) ]
OH™ / OH OH
‘—'*\ _ /CHOH
OH /
HOCHz o “N—o
CH.OH
<- glucose -» <« fructose — <« glucose —» <« glucose —
Sucrose (non-reducing) Maltose (reducing group*)
HOCH.
— AN
} )&HOH
HOCH, \(|)H
(TH/ ‘ AN ‘ ‘ (‘)H
1 OH
<- galactose — < glucose —
Lactose (reducing group®)
Reactions of Benzene Hydrocarbons
CeHg CgH;CH,y
Substitution . Side-chain reactions
Addition
1/Cly 2| H,S0, 3|HNO, 41 AlCl, 1|{Cl, 2|H, 3[{0; 1|oxid. 2|Cl,
CH,CI CH,-COCl
C;H;SO,OH CsH;-CH, CgHClg (CHO), C;H,-CH,CI etc.
Sulphonic acid Homologue Hexachloro- Disruption of Side-chain halide
cyclohexane nucleus
CGHSCI CGHENOE Can'CO'CHa CGH5'COOH
Halogen Nitro compound Ketone Cyclohexane Aromatic acid

substitution




Comparison of Reactions of Hydrocarbons

Aliphatic Aromatic
Reactant
Paraffins Ethylenes Acetylenes Benzene Homeologues
Hydrogen no action addition addition addition addition
Chlorine; bromine substitution addition addition addition or nuclear or side-chain
substitution substitution
Todine no action addition addition no action no action
Hydrogen halide no action addition addition no action no action
Permanganate no action decolorization decolorization no action acid formed
Ozone no action addition addition addition addition
Sulphuric acid no action addition addition sulphonation sulphonation
Nitric acid no action no action complex action nitration nitration
Reactions of Amines and Diazo Compounds
CoHNH,
1| H+ 2| CH4;COCl 3|Cl, 5 | CHCl, 6 | CH,4l 7| HNO,
HNO,4 + KOH
H,SO,
C H;NHCOCH;, CzH;NC C;H;N,OH
Acyl derivative Carbylamine Diazo compound
CH,NH} CgH,Brj, etc. C¢H;NHCH,
Salt formation Nuclear substitution Secondary amine, etc_
1| H,O 2| red. 3| KI 4 5 [red. 6| C,H;OH,
ete.
Cu,Cl, Cuy(CN),
CﬂHﬂ CeHacl CeHﬁNH'NHz
Hydrocarbon Chloro derivative Hydrazine
C.H,OH CeH;l CH;,CN CgH;N,C;HOH
Phenol Iodo derivative Cyano derivative Azo compound
Reactions of Phenols
C:H;OH
OH- 3| CH,I s |Br, 7| CHN,OH 9| HNO, 1 | CHCY,
H,S0,
HNO,
2 {CsHy COCI 4| PCl; 6| red. 8 | C.H,(CO),0 10| CO,
CgH; COOCH; CsH;Cl CgH, C:H,OH-COOH
Ester Aromatic halide Hydrocarbon Phthalein Hydroxy acid
CH,0K CsH;OCH, CgH,BrsOH, etc. CeH;N,CcH,OH NOCH,OH CH,OH-CHO
Phenate Ether Nuclear substitution Azo compound Nitrosophenol

Hydroxy aldehyde



Interconversion of Aromatic Compounds

Benzene
¥
HNO, H,S0O, CH,;-COCI CH;Br Cl,
Y ¥ v
CcH;NO, C;H4;SO,0H C¢H;CO-CH, C;H,-CH, C,H;Cl
/ Cl,
red.
v ¥ red. l ] l
C.H;NH, C.H,-CCl, CH;CHCI, CH;CH.Cl
l HEO l HEO
NaOH Y
HNO. . .
L CoHy C,H, CiHy CHO < CiHy CH;0H
CgH;N,OH — C,H,OH
KCN oxid.
Cu,Cl, Cus(CN),
Y
CeH,CI
Y YF
CH,CN — C4H,-COOH

RECOGNITION OF SOME COMMON FUNCTIONAL GROUPS

GRroOUP
Aliphatic
C:.Cor C:C

C—Cl (Br, 1)
CH,0H
CHOH

C,HOH or
(CH;);CHOH

Cc—0—-C
—NH,

>NH

CO or CHO
CO or CHO
CHO

COOH
COCl or (CO),0
Ester

Aromatic
Primary amine

Phenol

Reagent

Bromine water or pot.
permanganate

Hydrolysis with pot.
hydroxide

Oxidation by dichromate +
dil. sulphuric acid

Oxidation by dichromate -+
dil. sulphuric acid

Iodine + sodium hydroxide

Hydrogen iodide

Chloroform 4 pot. hydroxide
Nitrous acid
Acetyl chloride

Nitrous acid
Acetyl chloride

Hydroxylamine
Phenyl hydrazine

Silver salt; Fehling’s
solution

Phosphorus pentachloride
Primary amine
Potassium hydroxide

Nitrous acid
then phenol and alkali

Diazo compound + alkali

Result
Decolorized

Alcohol
Aldehyde
Ketone

Iodoform

Alkyl halide

Carbylamine
Nitrogen + alcohol
Substituted amide

Nitrosamine (yellow oil)
Substituted amide

Oxime
Phenyl hydrazone
Reduction

Acid chloride
Substituted amide
Alcohol + salt of acid

Diazo compound
Azo compound

Azo compound
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