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Laboratory safety

Laboratory safety consider one of the most important tools used in organic chemistry. It is consider an essential and integral part in any chemistry course why?
** Most organic compounds are flammable and they are toxic and or irritant to a greater or lesser degree.
** Many organic reactions are potentially violent, so laboratory work in organic chemistry is not dangerous occupation, if the laboratory place has been provided with some simple precautions and safety rules
Important General rules 
- Know the location of emergency eye washes and safety showers.
- Never eat, drink, or smoke in the laboratory.
- Do not work alone.
- Perform no unauthorized experiments.
- Wear shoes not sandals or cloth-top sneakers.
- Confine long hair and loose clothes.
- Do not use mouth suction to fill a pipette and wash your hands before leaving the laboratory.
- Do not use a solvent to remove chemicals from skin, this will hasten the absorption of the chemical through the skin.
-Eye protection is extremely important. Safety glasses of some types  must be worn at all times. (Contact lenses should not be worn why?).

Working with flammable substance
Except for water, almost all of the liquids you will use in the lab will be flammable having law flash point (the temperature at which it will catch fire if exposed to a flame or spark). So the following rules must be followed:
1- Making the scale of the experiments as small as possible or working  in an exhaust hood when manipulating large quantities of flammable liquids.
2- Pay close attention to the  sources of ignition-open flames, sparks, and hot surfaces.
3- Adequate ventilation to prevent flammable vapors from accumulating.
4- Bulk solvents should be stored in and dispensed from safety cans.
   An organic chemistry laboratory should be equipped with fire 
   extinguisher and every one work in the lab should know how to use it.
    Certain function groups can make an organic molecule become sensitive to heat and shock, such that it will explode. One of these function groups is the peroxide group, which is particularly insidious, because it can form spontaneously when oxygen and light are present.  Ethers (e.g tetrahydrofuran, diethyl ether, and diisopropyl ether) form peroxides. 
Also, aldehydes, alkenes (cyclohexene), and vinyl compounds form peroxides. Peroxides are law-power explosives but are extremely sensitive to shock, sparks, light, heat, friction and impact. The biggest danger of peroxide impurities comes when the peroxide-forming 
compound is distilled (do not distill to dryness, why?

Working with corrosive substances
Handle strong acids, alkali, dehydrating agents, and oxidizing agents carefully so as to avoid contact with the skin and eyes and to avoid breathing the corrosive vapors that attack the respiratory tract. Concentrated sulfuric acid is both a dehydrating agent and a strong acid and will cause very sever burns. Like sulfuric acid, sodium hydroxide, phosphorous pentaoxide, and calcium oxide are powerful dehydrating agents that have great affinity to water, they will cause burns to the skin. Nitric acid and chromic also cause bad burns. Hydrofluoric acid is especially harmful, causing deep, painful, and slaw-healing wounds. Sodium and potassium hydroxides are extremely damaging to the eye, and ammonium hydroxide causes sever bronchial irritation. To avoid spattering they should always be added to water rather than water added to them.
If one or more of these substances get in contact with the skin or in the eye, the following precautions should be done:
A)Wash the affected area with very large quantities of water, using  safety shower and/ or eye-wash foundation.
B) Do not attempt to neutralize the reagent chemically.
C)Remove contaminated clothing so that thorough washing can take place.
D)When working with large quantities of these corrosive chemicals, wear protective gloves and avoid the corrosive vapors by carrying out work in a good exhaust hood.
Working with toxic substances:
Many chemicals have very specific toxic effects. For example, cyanide ion combines irreversibly with hemoglobin to form cyanomethemoglobin, which can no longer carry oxygen. Carbon tetrachloride and some other halogenated compounds cause liver and kidney failure. Benzene, toluene, aniline, nitrobenzene, phenol, and others are highly suspected teratogens. So the following rules must be followed:
1)Eating of food or consumption of beverages in the laboratory is strictly forbidden
2) Never taste materials in the laboratory.
3) Avoid skin contact by wearing protective gloves.
4) Avoid inhalation by working in a good exhaust hood.
Waste disposal-cleaning up
Spilled solids should be swept up and placed in the appropriate solid waste container. This should be done promptly because many solids are hygroscopic and become difficult to sweep up in a short time.
Spilled acids should be neutralized by using sodium carbonate or for larger spills, cement or limestone. For bases use sodium bisulfate. If the spilled material is very volatile, clear the area and let it evaporate, provided there is no chance of igniting flammable vapors.
Organic reactions usually employ a solvent and often involve the use of a strong acid, a strong base, an oxidant, a reductant, or a catalyst. None of these should be washed down the drain or placed in the wastebasket. We will place the material we finally classify as waste in containers labeled for non-hazardous solid waste, organic solvents, halogenated organic solvents, and hazardous waste of various types.
In the section entitled "cleaning up" at the end of each experiment the goal is to reduce the volume of hazardous waste, to convert hazardous waste to less hazardous waste, or to convert it to non-hazardous waste. The simplest example is concentrated sulfuric acid. As a by-product from a reaction, it is obviously hazardous. But after careful dilution with water and neutralization with sodium carbonate, the sulfuric acid becomes a dilute solution of sodium sulfate. Similarly, concentrated base can be neutralized, oxidants can be reduced, and reductants can be oxidized.
One type of hazardous waste is unique: a harmless solid that is damp with an organic solvent. Alumina from a chromatography column and calcium chloride used to dry ether are examples being solids they can’t go in the organic solvent container, and being flammable they can’t go in the non-hazardous waste container. A solution to this problem is to spread the solid out in the hood to let the solvent evaporate. You can then place the solid in the non-hazardous waste container.


Laboratory safety
***************













Preliminary Chemical Tests


Preliminary Examination
1- Physical properties
a- Physical state (condition)
A note is made as to whether the unknown substance is a liquid or solid. 
A) If the substance is a solid, examine a few particles on a watch glass and notice whether it is crystalline, amorphous or fine powder
B) If the substance is liquid, observe its consistency: mobile, oily or viscous.  
b- Colour
The colour of the substance is noted. The color of some compounds is due to impurities, frequently these are produced by slow oxidation of the compound by atmospheric oxygen, e.g. phenol and aniline are reddish in color but when freshly prepared are nearly colourless.
Many liquids and solids are definitely colored because of the presence of chromophoric groups in the molecule, e.g. nitro compounds, quinons,  azo compounds and compounds with extended conjugated systems are colored.

c- Odour
Many types of organic compounds have characteristic odors. It is not possible to describe the odor in a precise manner, but you should become familiar with the odors of common compounds e.g. pleasant or fruity odor (esters and ethers); pungent (formic, acetic, etc…); phenolic (phenols); odors of bitter almonds (benzaldehyde and nitrobenzene); fishy odor (amines).








ALCOHOLS 

Alcohols are considered as hydroxy derivatives of hydrocarbons or as alkyl derivatives of water.
Classification:
1) Monohydric alcohols:
Like methanol, ethanol, isopropyl alcohol and benzyl alcohol.
2) Dihydric alcohols :
Like ethylene glycol.
3) Polyhydric alcohols :
Like glycerol.
General Reactions:
1) Reaction with metal:
Alcohols react with metallic sodium or potassium with evolution of hydrogen gas and liberation of a considerable amount of heat.


2- Oxidation:
Complete Oxidation of alcohols can be done either by:
a- Potassium dichromatic and sulfuric acid or
b- Potassium permanganate in the presence of sulfuric acid.
** Primary alcohols are oxidized to aldehydes and then to carboxylic acids depending upon the reaction conditions. 
** Secondary alcohols are oxidized to ketones which resist further oxidation.
** Tertiary alcohols resist oxidation.
Procedure
1 ml potassium dichromate solution + two drops from conc H2SO4  +0 .25 ml alcohol, the orange color of the dichromate turns green. 
3- Esterification:
Alcohols react with carboxylic acids such as acetic and salicylic acid to yield ester.
Procedure
Heat 1 ml of alcohol with 0.5 gm of the carboxylic acid. Then add two drops from conc. H2SO4 gently warm for few minutes. After cooling the reaction mixture is poured into a beaker containing aqueous solution of 10 ml Na2CO3.
4- Iodoform reaction:
Alcohols containing the moiety (CH3)2CH(OH). e.g. CH3CH2OH alcohol and 
CH3-CH(OH)-CH3 (isopropyl alcohol) give iodoform reaction 
Procedure
To 0.5 ml of ethyl alcohol then add 1.5 ml from Iodine solution add drops from  of sodium hydroxide solution a dropwise manner until persistent yellow colour is produced, warm gently, in a water bath, a yellow ppt. with characteristic odour is formed.


METHYL ALCOHOL
CH3OH
Methyl alcohol is a mobile colourless liquid with characteristic alcoholic odour, it catches fire easily and bums with non luminous flame.
1- Complete oxidation
It is carried out by the use of K2Cr2O7 and conc. H2SO4 as described. 



2- Esterification
Methyl alcohol can be esterified with salicylic acid in the presence of conc. H2SO4 to give the ester methyl salicylate which has the characteristic caphor oil odour.



3- Methyl alcohol fails to give iodoform test.

2-ETHYL ALCOHOL
CH3CH2OH
Colourless mobile liquid with characteristic alcoholic odour b.p. 78.5 °C.
1- Complete oxidation of ethyl alcohol to acetic acid:
It takes place by the use of acidified potassium dichromate.
 
2- Esterificafion:
Ethyl alcohol can be esterified by the use of acetic acid to give ethyl acetate with characteristic green fruity apple-like odor.


3- Iodoform reaction;
Yellow ppt. of iodoform is obtained.

1 ml ethanol + 3 ml I2  + drops from NaOH  (dropwisely)  till straw yellow solution) 


3)GLYCEROL



It is a viscous liquid with sweet taste, very hygroscopic, miscible with water and with alcohol but not with ether.
1- Acrolin test:
Heat 0.5 ml with about 1ml Conc H2SO4 . Acrolin produced by dehydration of the glycerol, and it is detected by its characteristic and irritating odour. 



2- Borax test:
Borax dissociates in aqueous solution into the weak acid boric acid, and the strong base,  NaOH , thus borax solution is alkaline in reaction.



When glycerol is added a strong acid is formed by the interaction of boric acid and glycerol.



Procedure:
To an aqueous cold 1% solution of borax add 2 drops of ph.ph., a pink colour is formed, on adding glycerol the colour will faid, gentle warming causes the colour to reappear (pink color ).
3- Oxidation of glycerol gives oxalic acid, which is tested by the addition of CaCl2.



BENZYL ALCOHOL




It is a colourless oily liquid, immiscible with water, with faint odour of bitter almond.
1- Partial Oxidation to benzaldeyde:
To 0.5 ml of benzyl alcohol add 5 ml dil. HNO3. Heat gently, a characteristic bitter almond odour of benzaldehyde is detected.
1- Oxidation of Benzyl alcohol to benzoic acid; 
It is achieved by alkaline potassium permanganate.
3. Action of conc. H2SO4 
It gives with dirty white gelatinous ppt.
4- Esterification :

With acetic acid              jasmine odour of benzyl acetate. 
5)Allyl alcohol :-                                

      
a) unsaturation test by Br2 /OH :-

take 0.25 ml from allyl alcohol in test tube then add 2 drops from bromine and observe the disappear the color of bromine (orange)


 






6) amyl alcohol:-



a) Effect of conc H2SO4 :-
take 0.25 ml from amyl alcohol in test tube , add to it 0.25 ml from conc H2SO4 then but tbe in water bath for 15 min from beginning of boiling and observe appear of brown color.
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  ALDEHYDES
R.CHO
Physical properties:
** Formaldehyde (HCHO):  
It is a gas and has a characterteristic pungent odour.
                                                                                               
** Acetaldehyde(CH3CHO)
It is a liquid, b.p.210C generally used in aqueous solution, which has a characteristic disagreeable odour.
                                                                                             
** Chloral hydrate (CCl3CHO.H2O ).
It is found in the form of stable hydrate CCl3CHO.H2O. chloral hydrate has a characteristic odour. The hydrate is readily soluble in water.
** Benzaldehyde and salicylaldehyde 
They are both liquids insoluble in water. Benzaldehyde has a characteristic odour of bitter almond, while salicylaldehyde has a faint but also characteristic odour resembling that of phenol, salicylaldehyde stains the skin yellow. 

General reactions;
1. Reduction of amm. AgNO3:
Place about 4 ml ammonium silver nitrate  solution in a clean test tube, then add 2-3 drops of formalin or acetaldehyde, then place the tube on a water bath, a silver mirror is formed.
** With aromatic aldehydes (insoluble in water) it is advisable to shake the tube  vigorously from time to time to break up the oily globules of the aldehyde.


2- Reduction of Fehling's solution:
1 ml of the aldehyde except (benzaldhyde) +  mixture of equal volumes of  Fehling's A + Fehling's B, boil the mixture, a brick  red ppt. of cuprous oxide is formed.


** Aqueous solutions of  aldehydes  are almost acidic owing to atmospheric oxidation, and therefore frequently fail to reduce Fehling's solution, since the alkali of the latter is neutralized by the acid present

3)Schiff's reagent:
Formaldehyde and acetaldehyde restore the purple color very quickly to Schiff’s reagent, while chloral hydrate does not. Benzaldehyde and salicyaldhyde  restores the color very slowly

4) Addition of sodium bisulphite:
The  sod. bisulphite product of formaldehyde and acetaldehyde are not easily separated while in case of chloral hydrate and benzaldehyde the addition compound easily separates.


Procedure :-
In clean test tube take 0.25ml of an aldhyde  with about 0.5 ml saturated NaHSO3 then put it in water bath for 5 min from beginning of boiling  , and a white ppt is formed (rapidly on cooling).
5) condensation reaction
Aldehydes react with phenylhydrazine to give phenylhydrazone.



Procedure :-
To 0.5 g from sodium acetate and 0.5g of phenyl hydrazine HCl , then add 0.5 ml from any aldhyde then add 2ml from dist water put test tube in water bath for 15 min from beginning of boiling, yellow color or ppt will formed.
Special tests for formaldehyde:
a)Resorcinol’stest :-
Add 0.5 ml from formaldehyde to saturated solution from resorcinol then add drops of conc H2SO4 (0.5 )ml and observe formation of violet ring in buttom of white ppt
b) Action of 50% NaOH solution:-
a) Aldol condensation:
Aliphatic aldehydes with the exception of formaldehyde when treated with 50% NaOH solution give yellow to brown  resin.
Special tests for Acetaldehyde:
a) aldol condensation reaction
Procerdure
Warm 1 ml of acetaldehyde with 3 ml of 50% NaOH aqueous solution a brown  resin, having a characteristic odour of bad apple, is formed.
 b) Iodoform test: 
Acetaldehyde gives iodoform reaction since it contains (CH3CO)
group.
2- Sodium nitroprusside test:
To 0.5 ml of acetaldehyde add 1 ml of freshly prepared aqueous solution of sod. nitroprusside, then add 0.5 ml NaOH solution in excess a red colour is produced. 
Special tests for Chloralhydrate:
When warmed with 50% NaOH, it gives oily droplets with characteristic odour of chloroform.
Procedure:-
Take 0.25 g from Chloralhydrate then add 2 ml from 20% NaOH and put tube in water bath for 5 min from beginning of boiling and observe emission of chloroform odeur and formation of oil drops that is disappear by increasing boiling . 


Special test for benzaldehyde :
Canizaro reaction :-
Place 0.5 ml of benzaldehyde and 2 ml of 20% NaOH solution in a test tube, warm very gently in water bath  and stir the mixture well cool then and add 1ml conc HCl  then put tube in ice bath so observe a white ppt. of benzoic acid is obtained on cooling.
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Identification of Organic Compounds
ALIPHATIC CARBOXYLIC ACIDS
Aliphatic carboxylic acids are either solids, or liquids. 
They contain the strongly acidic - COOH group.
- Examples of liquid acids are:  formic and acetic acids.
- Examples of solid acids are: tartaric, oxalic, citric and succinic acids.
General Reactions:
(1) Solubility in water:
The above-mentioned aliphatic carboxylic acids are soluble in water. Their aqueous solutions are distinctly acidic to litmus paper.
(2) Sodium carbonate (sodium bicarbonate) test  
(acidity test):
They decompose Na2CO3 or NaHCO3 and the sodium salt of the corresponding acid is formed with occurance of effervescence . 
-The warm aqueous Na2CO3 solution (5-10%) is treated with few crystals (or few drops) of the acid. A strong effervescence will occur. 



(4) Ferric chloride test:
(a) Neutralization of the acid:
In clean test tube about 0.5 gm of the acid dissolved in 3 ml dist water, add slight excess of ammonia solution, till the solution become just alkaline to the litmus paper. boil until the odour of NH3 is completely disappear, and then cool.
N.B
Excess acidity prevents the formation of the required compounds and  excess alkalinity leads to the formation of the brownish precipitate of ferric hydroxide that interferes with the results.
(c) FeCl3 test:
Equal volumes of neutral FeCl3 solution and the neutral acid solution are mixed together and the colour formed is recorded.
Acetic acid
CH3COOH
Acetic acid is a liquid with characteristic vinegar-like odour. Acetic acid and acetates respond to the following reactions:

FeCl 3 test:
 The neutralized acetic acid gives a reddish brown colour with neutral FeCl3 solution, due to the formation of ferric acetate (CH3COO)3Fe, if this solution is diluted with water and heated, the basic ferric acetate is precipitated, as brown-coloured precipitate.


Reduction of KMnO4/ H2SO4
Dissolve 0.0.25 ml of N.S from acetic acid  (or 2-3 drops of acetic acid solution), add drops from  KMnO4 that it acidifed with drop from Conc H2SO4; immediate not disappear color of permanganate(violet).
Formic Acid
HCOOH
It is a Colourless mobile liquid (b.p. 100°C) with characteristic pungent odour. Formic acid and formates give the following reactions:
FeCl3:
Take 0.25 ml FeCl3 solution, is added to 0.25 from neutal solution from formic acid , gives a reddish colour, and after heating  gives a brownish precipitate. 
Reduction of KMnO4/ H2SO4
Dissolve 0.0.25 ml of N.S from formic acid  (or 2-3 drops of formic acid solution), add drops from  KMnO4 that it acidifed with drop from Conc H2SO4; immediate disappear color of permanganate(violet).


Oxalic Acid

                             
 (1)FeCl3 :-
 Take 0.25 ml FeCl3 solution, is added to 0.25 from neutal solution from oxalic  acid give negative result .
 (2) CaCl2:
Add 2 ml of CaCl2 solution to a neutral oxalate solution(0.25) ml ; an immediate white precipitate of calcium oxalate is formed on cold, and is insoluble in acetic acid, but readily dissolves in dilute mineral acids.


(4) KMnO4:
Add 1 ml of Conc H2SO4 solution to 1 ml of oxalic acid or an oxalate solution. Warm gently, and add a dilute KMnO4 solution, drop by drop, decolorisation of the solution was observed. 


Succinic acid



Succinic acid is a colourless crystalline solid, melts at 185°C. 
(1) FeCl3:
When a neutral succinate solution (0.25)ml  is treated with a 3 drops from neutral FeCl3, a heavy buff precipitate is formed, which upon treatment with dilute mineral acids, the precipitate is completely dissolve and give a clear solution.

(2) CaCl2:   
Add 2 ml of calcium chloride solution to 0.25 ml of neutral succinate solution, no precipitate is formed on cold, but on boiling, a white precipitate of calcium succinate separates out. This precipitate is soluble in acetic acid.
3)Fluorscene test :
small amount of unknown  dry ppt (0.25)g  in a clean dry test tube +  add twice amount of Resorcinol (0.5)g  + conc. H2SO4 (1-2 drops),  heat on direct flame till complete melting and boiling  pour drop or two drop from the test tube

Citric acid



Citric acid is a colourless crystalline solid, melts at 75-80°C with decomposition. Citric acid and citrates respond to the following reactions:
(1) FeCl3:
Neutral FeCl3 solution gives a  negative result with neutral citrate solution.

(2) CaCl2:
Add 2 ml from CaCl2 solution to a neutral solution of a citrate. (.25) ml No precipitate is formed on the cold, but on boiling, a white precipitate of calcium citrate is produced, this precipitate is insoluble in acetic acid.                 
(4) Denige's test:       
A concentrated solution of citrate or citric acid is treated with HgSO4 then dil. H2SO4 was added and boil. Few drops of KMnO4 solution was added gradually, and note that a decolorisation occurs with the formation of a heavy white precipitate immediately. 
Tartaric acid



Tartaric acid is a colourless crystalline solid, it is odourless, and melts at 169°C. Tartaric acid and tartarates respond to the following reactions:
(1) FeCl3:
Neutral FeCl3 solution gives a  negative result with neutral tartarate  solution.
 (2) CaCl2:
When a neutral solution of a tartarate 0.25 ml  is treated with CaCl2 solution 2ml, a precipitate of calcium tartarate is separated on the cold, after stirring and scratching the side of the tube.
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Aromatic Carboxylic Acids
Benzoic acid, phthalic acid, cinnamic acid, salicylic acid are representative examples of aromatic carboxylic acids. All these mentioned acids are colourless or white crystalline solids.
General Reactions;
(1) Solubility in water:
All aromatic carboxylic acids, are water insoluble, phthallic acid is more soluble in water, than other aromatic carboxylic acids.
 (2) Acidity test by Na2CO3:
Add1ml from solution of  Na2CO 3 to a few crystals of the acid 0.25 g that is dissolved in 1ml from alcoholic solution , and note the strong effervescence that occurs.
(3) Heating with soda-lime:
0.1 g of the acid was heated with 0.1 g of soda lime on the direct flame, and observe the results:
(a) Benzoic acid :
 It gives benzene, detected by odour and by burning with a very smoky flame.
(b) Salicylic Acid:
It gives phenol, detected by odour and by violet coloration with ferric chloride solution.

(c) Phthalic Acid:
It gives benzene, but requires longer heating than benzoic acid.
(d) Cinnamic Acid:
It gives styrene, (characteristic odour) and usually benzene odour.

(4) FeCl3:
Add neutral FeCl3 solution to the cold neutralized solution of the acid and record the colour of the precipitate formed.

Benzoic acid


1- FeCl3 test: 
Add to suspension solution from benzoic acid 3 drops from  
FeCl3 solution and it give negative result.

2)Sublimation test:
In dry test tube take 2 crystal from dry ppt and expose the bottom of the tube to flam for 5-10 second and then leave it to cool and observe  needle crystal 

Salicylic acid



1-  FeCl3 test: 
Add to suspension solution from Salicylic acid  3 drops from  
FeCl3 solution and observe violet color
2- Phthalein formation.
Fuse together carefully in a dry test tube a few crystals of phthalic acid or phthalate  0.25 g and 0.5 g salicylic acid moistened with 2 drops of conc. H2SO4  heat on direct flame till complete melting and boiling  pour drop or two drop from the test tube content onto a beaker containing  NaOH (10-15) ml and observe pink color .










Phthalic Acid



                                                                            
1- FeCl3  test:     
Add to suspension solution from benzoic acid 3 drops from  
FeCl3 solution and it give negative result.
2- Phthalein reaction:
small amount of phthalic acid  (0.25)g  in a clean dry test tube +  add twice amount of phenol (0.5)g  + conc. H2SO4 (1-2 drops),  heat on direct flame till complete melting and boiling  pour drop or two drop from the test tube content onto a beaker containing  NaOH (10-15) ml and observe the pink color .





3. Fluorescein reaction.
Resorcinol is used instead of phenol. A reddish solution having an intense green fluorescence is produced.






Cinnamic acid





 (c) unsaturation test by Br2 / H2O.
Dissolve about 0.2 g of cinnamic acid (or a cinnamate) in 5 ml of Na2CO3 solution. Add bromine-water drop by drop, and note the rapid separation of bromo-styrene, C6H5CH=CHBr, as a colorless oil, having a pleasant characteristic odour.
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KETONE
RCOR
Acetone, CH3COCH3, bp. 65°C.
It is miscible with water, has a characteristic odour.
Acetophenone,  C6H5COCH3.
It is liquid immiscible with water. 
Benzophenone, C6H5COC6H5, mp. 48°C. 
It is solid insoluble in water.
General Reactions:
1- Bisulphite addition compound:	
Shake 0.5 ml or 0.5 g from of any ketone with 0.5 ml of saturated solution of sodium bisulphite then put it in water bath for 5 min from beginning of boiling  , and a white ppt is formed (rapidly on cooling).
** Acetophenone and Benzophenone having the CO group directly joined to the benzene ring, do not respond to the test.
2- Schiff’s Reagent:
Add 1 ml of Schiff’s reagent to about 1 ml of acetone and note the very slow formation of a purple colour. 
** Neither acetophenone more Benzophenone reacts in this way.


3. Phenylhydrazones (Condensation reaction ) :    
** The Phenylhydrazone of acetone has a low m.p. and it is difficult to isolate. 
To 0.5 g from sodium acetate and 0.5g of phenyl hydrazine HCl , then add 0.5 ml from any aldhyde then add 2ml from dist water put test tube in water bath for 15 min from beginning of boiling, yellow color or ppt will formed.

Special tests

1. Iodoform reaction:

1 ml ethanol + 3 ml I2  + drops from NaOH  (dropwisely)  till straw yellow solution) 2. Sodium nitroprusside test:
To 0.5 ml of acetaldehyde add 1 ml of freshly prepared aqueous solution of sod. nitroprusside, then add 0.5 ml NaOH solution in excess a red colour is produced. 
Ketones containing CH3CO  group give a red colouration with sod. nitroprusside and NaOH, this is not given by benzophenone.









Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	




















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	




















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	




















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	




















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	




















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	





















PHENOLS
Phenols are aromatic compounds in which the hydroxyl group is directly linked to the aromatic nucleus in contrast to the aromatic alcohols in which the hydroxyl group is linked to the side chain. Phenols differ from alcohols in being acidic in nature and therefore they are soluble in dil. NaOH solution giving sodium phenates, which are stable in water, in contrast to sodium alkoxides which are unstable in water. The acidity of phenol is so weak that the original phenols can be regenerated from sodium phenoxides by even CO2 that is why phenols are soluble in NaOH and do not dissolve in Na2CO3 solution, this differentiates phenols from acids and activated phenols.
Phenols are classified into:
1- Monohydric phenols: 

 
2- Dihydric phenols: 


3- Polyhydric phenols:


Physical properties:
All phenols are solids except m-o-.p-cresol, which is liquid. All are colourless when pure but frequently slightly coloured due to atmospheric oxidation. All have characteristic odour of "carbolic acid". Phenol, cresols and resorcinol have a caustic effect on the skin.
Chemical Properties:
1- Action of FeCl3 solution:
To a very dilute aqueous solution of phenol or to the phenol itself, add one-two drops  from  FeCl3 solution.
** Phenol, resorcinol, o-, m- and p-cresols give a violet or blue colour.


** Catechol gives a green colour which rapidly darkens
** Hydroquinone undergoes oxidation; it gives bright green ppt, pyrogalol give reddish brown color  


** α- And β-naphthols give green color.
3- Phthalein test: 
** When phenol is fused with phthalic anhydride in the presence of conc. H2SO4,  phenolphthalein is formed. The latter gives a pink colour in alkaline medium and is decolorized on acidification.
** With resorcinol, fluorescein is formed which gives an intense green fluorescence in  alkaline medium. 
Procedure:
In a dry test tube place about 0.5 gm of the phenol and 0.25 g phthalic anhydride (or acid), moisten with 2 drops (not more) of conc. H2SO4 and gently fuse together for about 1-2 minutes., heat on direct flame till complete melting and boiling  pour drop or two drop from the test tube content onto a beaker containing  NaOH (10-15) ml, characteristic colouration is produced as follows:
** Phenol; red (phenophthalin).
** Catechol; usually blue (alizarin) or -ve.
** Resorcinol;  reddish green fluorescent solution (fluorescein)
** o-cresol give purple color
** m-cresol give bluish violet color
** p-cresol give –ve
** α-naphthol and β-naphthol  give green color
4- Azo-dye formation:
test tube (1) Put (0.25)g  aniline or P-Toludine + 0.5 ml  conc HCl 
test tube(2)   add 0.5 ml NaNO2 
test tube (3)  Put  0.5 g  from any phenol +  0.5  ml NaOH 
 then dissolve tube 1,2) by exposed to direct flame , cool in ice bath  then add (2) on (1) drop   by drop with shaking , then add product on test tube (3) drop by drop with shaking and  observe Coloured solution or ppt. of azo-dyes are obtained.
** α-naphthol gives brownish red ppt .
** β-naphthol gives scarlet red ppt.
.


Coupling occurs at the para position to the hydroxy group, but if it’s occupied coupling occurs at the ortho position.
6. Action of bromine water:
Most phenols except those with strong reducing properties give insoluble bromo derivative when treated with bromine water. 
Procedure
To a concentrated aqueous solution of phenol or to the phenol itself add bromine water gradually with shaking. At first the bromine is decolorized and then on adding excess a white or yellowish white ppt. of a bromo derivative is produced with most phenols. On gradually adding bromine water to a solution of hydroquinone a deep red colouration is produced, followed by the separation of yellow ppt 
** 1- & 2-naphthol decolorize bromine water 
     compound occurs.
     to the difficulty of distinguishing the bromo compound from the original phenol.


7- Chloroform test:
Certain phenols give coloration with chloroform and alkali.


Procedure
Dissolve about 0.2 gm of the phenol in 1 ml of 30% NaOH solution, add 1 ml of chloroform, and heat gently with shaking, characteristic coloration are produced in the aqueous layer.
So :- 
*o,m cresol give red color 
*catichol give green color
*resorcinol give red fluorescene
*α,β naphthol give dark blue color
*phenol  p-cresol, hydroquninone , pyrogalol give (-ve)
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AROMATIC AMINES
These are basic nitrogenous compounds in which the nitrogen atom is attached to one or more aryl groups.
1- Primary amines:


2- Secondary amines:-


3-Tertiary amines;-


Physical properties:
Aromatic amines are weak bases, even weaker than ammonia, but the basic property of aniline is increased to a great extent by the introduction of one or two alkyl groups as in mono-and dimethylanilines which are moderately strong bases.  The basic property of aniline is markedly decreased by the introduction of a second or third phenyl groups; thus triphenylamine is almost neutral molecule and insoluble even in conc. hydrochloric acid. Aromatic amines form stable salts with inorganic and organic acids, which are water soluble. These salts are acidic reacting with basic reagents liberating amines. Amines have low water solubilities, but they are soluble to varying extents in solutions of mineral acids. They are colorless when freshly prepared, but they acquire dark colors on aging due to atmospheric oxidation to colored products. As aliphatic amines they possess more or less the same characteristic fishy odour.

A- PRIMARY AROMATIC AMINES:
The majority are liquids except p-toluidine, and α -naphthylamines. All are very sparingly soluble in water, but dissolve rapidly in mineral acids (except the naphthylamines which are only moderately soluble in acids). They form colorless crystalline salts which are soluble in water, and their aqueous solutions usually have an acid reaction, owing to hydrolysis, and give the reactions of both amine and acid from which they are derived.
Reactions:
1-Azo-dye test ( Action of nitrous acid (Diazotiztion)):
Primary aromatic amines differ from primary aliphatic amines in their reaction with nitrous acid; whereas the latter yield the corresponding alcohols without the formation of intermediate products, primary aromatic amine yield diazonium salts, their exact mode of formation is not known, but a possible route is through the phenyl nitrosonium ion.


Diazonium compounds are very soluble in water and on warming they are extremely unstable. The excess of the acid maintains a proper condition of acidity required to stabilize the diazonium salt solution by reducing the secondary changes to a minimum, e.g. the interaction of some of the diazonium salt with unchanged amine to form a diazoamino compound,a reaction which occurs readily in neutral solutions.
          N.B           
The reaction mixture must be kept thoroughly cold during the process to maintain the stability of diazonium salt.
Procedure:-
1- test tube (1) Put (0.25)g   primary amine (base) + 0.5 ml  conc HCl 
2- test tube(2)   add 0.5 ml NaNO2 
3- test tube (3)  Put  0.5 g  B-naphthol +  0.5  ml NaOH 
 then dissolve tube 1,2) by exposed to direct flame , cool in ice bath  then add (2) on (1) drop   by drop with shaking , then add product on test tube (3) drop by drop with shaking and  observe
 all amines give red color except Di-phenyl amine give (-ve)

2- Color reaction with ferric chloride:
The amine is dissolved in Conc hydrochloric acid heat then cool  followed by addition of  drops  from  ferric chloride solution, observe the color on cold and after heating;
 ** Aniline give pale green color 
*  o-toluidine and m-toluidine give a green color.
** p-toluidine gives -ve.
** 1-naphthylamine gives a blue color.
*Di-phenyl amine give green color

B- Secondary Aromatic Amines:
Physical properties:
They are colorless when freshly prepared, but usually acquire known colors upon aging. All are insoluble in H2O. Alkylanilines have well marked basic properties. Diphenylamine being feebly basic is insoluble in dilute mineral acids.
Reactions:
-Colored oxidation products:-                           
Add dry ppt .25 g + .25 ml conc H2SO4  shake well until  it dissolve add only one drop of  conc HNO3 and observe the result as discussed from table 
    diphenylamine solution: an intense purple blue coloration is produced.
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B) AMIDES
     RCONH2

 
(C) IMIDES
       (RCO)2NH


Physical Properties
(A) Ammonium salts.
All are colourless solids readily soluble in cold water.

(B) Amides
All are colourless solids except formamide, HCONH2 a liquid which decomposes on boiling at atmospheric pressure. Formamide, acetamide, urea are readily soluble in water; thiourea is moderately soluble, benzamide, and salicylamide are almost insoluble in cold water; salicylamide is readily soluble in cold NaOH solution. All are odourless, acetamide, however, has an odour of mice unless it has been purified by recrystallisation. 

(C)Imides.
            They are colourless solids, succinimide is readily soluble, and phthalimide sparingly soluble, in cold water.
 (B) GENERAL REACTIONS FOR AMIDES & IMIDES
1- Boiling with aqueous 50%or conc  NaOH solution yield ammonia and the sodium salt of the  corresponding acid.


SPECIAL REACTIONS.
Formamide
Boil 1 ml of formamide in a test tube and note that ammonia is freely evolved.
Carbon monoxide is also produced, but cannot usually be ignited in the presence of  the ammonia
Urea
1- Biuret reaction on hot :
Place 0.2 g of urea in a dry test tube, heat very gently just above the mp. and note the  production of ammonia. After 1-2 minutes the liquid suddenly solidifies with the formation of biuret. Dissolve the solid residue in a few ml of warm 10% NaOH solution, cool and add 1 drop of very dilute copper sulphate solution. A purple coloration is obtained.



Salicvlamide
Ferric chloride coloration:
To a trace of the solid add ferric chloride solution and shake, an intense violet coloration is produce, owing to the presence of the phenolic group.
Phthalimide
1- Phthalein reaction:
Fuse together very gently in a dry test tube 0.1 g of phthalimide, 0.1 g of phenol and 2 drops of conc. H2SO4, cool and add water and then NaOH solution in excess. A red coloration is produced which is decolorized by acids. 
2- Fluorescein reaction:
Repeat the above test, but use resorcinol instead of phenol and fuse very gently. A green fluorescent solution is produced on the addition of NaOH solution.








Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	



















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	



















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	



















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	



















Unknown (   )
Physical properties:
1- Colour:
2- Condition:
3- Solubility:
4- Effect on litmus paper:
	Test
	Observation
	Results

	













	
	



















CARBOHYDRATES
Reactions & Characterization:
Mono- and di-saccharides are colourless solids; freely soluble in water, practically insoluble in ether and other organic solvents; neutral in reaction. Polysaccharides possess similar properties, but they are generally insoluble in water because of their high molecular weight. All carbohydrates are decomposed on heating and therefore have no definite mp. 
GENERAL REACTIONS :
1-  Certain carbohydrates give yellow color when boiled with sodium hydroxide. 
3- They are respond to Molisch's test.
1- Action of sodium hydroxide solution
Boil about 0.2 g of glucose with 5 ml of 10%NaOH solution, the mixture turns yellow then brown resin , and emits the odour of caramel. Fructose, maltose, and lactose behave similarly. Sucrose and ordinary starch do not give colour.
3- Molisch's test 
This is a general test for carbohydrates.
Procedure
0.5 g from Mixture in a test tube  then add 1 ml from dist water  then 2 ml of of alcoholic α-naphthol  then drops from conc. sulphuric acid is added on the walls of the test tube drop by drop. a violet ring appears at the common surface (junction) of the two liquids and distribute with stirring ; the colour quickly changes upon standing or shaking to dark purple. Allow the mixture to stand for 2 minutes; then dilute with 5 ml of water, a dull-violet color will appear immediately
 SPECIAL REACTIONS:

1-Reduction of Fehling's solution:
All carbohydrates except sucrose and starch can reduce Fehling's solution.

Procedure
In clean test tube take an equal volumes of Fehling's A and Fehling's B then add 0.5  ml  from sugar except sucrose and starch and boiled for 1 minute 
2- Osazone Formation: 
Certain sugars may be identified by the length of time required to form osazone upon treatment with phenylhydrazine under standard experimental conditions.
** Monosaccharides give ppt. at 100°c within 15 minutes on hot.
** Disaccharides (maltose & lactose) give ppt. after heating at l00oC for 20 minutes and then cooling since they are soluble in hot water.
N.B
With sucrose an osazone may separate after about 30 minutes due to gradual hydrolysis into glucose and fructose, but no osazone is produced on cooling after heating for 10-15 minutes.

Procedure
Place 0.5 g sugar  + 0.5 g of phenyl hydrazine . HC1 +  0.5 g of sodium acetate + 2 ml of water in a test tube. Place the test tube in a boiling water bath for 15 min from beginning of boiling. Observe the result as shown in table if there is no yellow ppt formed at hot leave tube for 1-2 h out of water bath. 
. Observe the time when the osazone first separates and the resulting osazone should be examined under the microscope. 

a) GIucosazone & Fructosazone
These are identical and occur as fine yellow needles aggregated in the form of sheaves, these needles are insoluble in hot water.

b) Maltosazone
 It is appears as yellow crystalline, long narrow plates, freely soluble in hot water.
c) Lactosazone
It is appears as dense yellow clusters or " Shamsi disk”  crystals, moderately soluble in hot water.
3- Rapid Furfural Test:
If conc. HC1 is used instead of conc. sulfuric acid, in Molish's test a violet colour is produced at different rates according to the carbohydrate used.
Procedure
Take 0.5 g from solid mixture, then add 1 ml of conc. HC1 and boil the solution with expose wet paper acetate aniline and observe if color of paper is turned into red color so it is fructose , if color of paper is not  turned into red color so it is glucose .
1- Glucose
It is white small crystals, soluble in water, its mp. 146°C.
1- On heating with Fehling's solution it gives a brick red ppt.
.2- It forms osazone on hot within 15 minute.
2- Fructose
N.B 
1- It reduces Fehling's solution on warming.
2- It gives with phenylhydrazine the same ozazone as glucose.
3- Sucrose (cane sugar)
  It is a disaccharide of glucose and fructose. 
N.B
 Fructose gives a pale colour which will be changed into bluish after few hours.
2- It does not react with phenylhydrazine.
3- It does not reduce Fehling's solution.                                                                                                                     
4- If warmed with 12% hydrochloric acid and a few crystals of resorcinol a deep red    
    colour is produced owing to the liberation of fructose.

4- Maltose (malt sugar)
It is a disaccharide of glucose. Maltose crystallizes with one molecule of water into colourless needles, it is soluble in water almost insoluble in absolute alcohol.
1- It reduces Fehling's solution.
2- It gives an osazone in the form of yellow plates or broad needles.

Starch
It is a white powder, insoluble in cold water, soluble in boiling water forming a gelatinous mucilage from which does not separate on cooling.
(1) It does not reduce amm. AgNO3 and Fehling's solution, and does not form an 
     osazone.
(2) Starch iodide colouration
Take suspension solution from ppt (in soluble sugar) then add 1-2 drops of iodine solution. A deep blue colour is produced.
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