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PREFACE 

We are happy to place in the hands of readers, a 
text book of Dyes and Drugs for B.Sc. Il year 
(semester III). This book is written according to the 
Choice Based Credit System (CBCS) Course Structure 
prepared by Swami Ramanand Teerth Marathwada 
University, Nanded. This book is also useful for the P. G 
students. 

The students of B. Sc. II year were facing the 
problems to collect the study material in or Dyes and 
Drugs which include in the CBCS pattern syllabus. 

 Keeping in the view the needs of the students of  
B. Sc. II year (semester III). The effort is made to 
present the topics in simple and lucid language and 
explained the same with suitable examples, structures 
and figures. 

The topics in the CBCS syllabus such as 
Anesthetics, Study of Sedatives, Hypnotics and 
Anticonvulsant, Study of Tranquilizers (selective 
modifiers of CNS), Study of Analgesic and Antipyretics. 

We hope that, simple and lucid explanation of 
the curriculum will help to understand and will make the 
students perfect in organic Dyes and Drugs. 

I tried my level best to present a complete text 
book. I welcome suggestions from teachers and students 
for the further improvement of the book. 

                                       Dr. Kodgire V. V. 
                                                  N.S.B. College, Nanded. 
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Chapter One 

Anesthetics 
 

Introduction: 
The word anesthetic is derived from the 

Greek word anesthesia that means insensibility 
and hence anesthetics are defined as those drugs, 
which produce insensibility to the vital functions 
of all types of cells, especially those of the 
nervous system.  

The effect produced by an anesthetic is 
reversible. That is, the effected organs return to 
the normal state along with the decrease in 
concentration of the anesthetic. Thus, an 
anesthetic produces temporary insensibility to 
pain or feeling in the whole body or a particular 
organ, which has to undergo the surgical 
operation.  

Under anesthesia, the patient has no 
agony during the operation, and the surgeon 
works carefully, patiently and effectively. The 
advantage of anesthetics has revolutionized the 
surgery. In summary, an anesthetic should 
provide: 
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a) A safe and pleasant anesthesia for the 
patient. 

b) Sufficient relaxation so that surgery 
can be readily achieved, and 

c)  Prompt recovery of the patient to 
preoperative physiologic norm. 

Characteristics of an ideal anesthetic drug/ 
agent: 

An ideal anesthetic agent should have the 
following characteristics: 

a) It should be inert (essentially non-
metabolized). 

b) It should be potent and nonflammable. 
c) It should produce rapid and smooth 

induction. 
d) It should be non-irritating to mucous 

membranes. 
e) It should produce not only anesthesia but 

also analgesia and muscle relaxation. 
f) It should not produce severe hypotension. 
g) It should be non-toxic to brain, liver, heart 

and kidney tissues. 
h) It should not produce nausea or vomiting. 
i) It should be compatible with ancillary 

drugs used in anesthesia. 
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j) It should be economical and useable with 
available anesthetic equipment. 

k) It should be stable to soda lime, light and 
heat. 

Classification: 
As anesthetics may produce 

unconsciousness all over the body or in a  
particular organ. They may be classified into 
two groups based on their applications. 

a) General or central anesthetics. These 
depress the central nervous system to such 
an extent that all sensitivity to pain or 
feeling is lost, i.e., they produce 
unconsciousness all over the body. 

b) Local anesthetics. These do not affect the 
whole body but make only a part of the 
body insensitive to pain or feeling.  

General or central anesthetics:  
These have been further subdivided into: 

1. Volatile or gaseous central anesthetics. 
2. Non-volatile or fixed central anesthetics.  

The volatile or gaseous central anesthetics 
are administered by inhalation while then on-
volatile or fixed central anesthetics by injection 
or alimentary canal. 
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Volatile general anesthetics: 
1. Diethyl ether: 

It was the first compound to be used as an 
anesthetic by American Doctor Crawford Long 
but his result remains unpublished. In 1846, 
Morton demonstrated its use as an anesthetic in 
surgery. However, it was Sir James Simpson 
who popularized the use of ether as an anesthetic 
in surgical operations. 

Ether is prepared by Williamson's 
synthesis or from an alcohol in the presence of 
dehydrating agents. 

C2H5Br+ NaOC2H              C2H5O C2H5 + NaBr 

2 C2H5OH                   C2H5O C2H5 

Anesthetic ether contains from 96 to 98 
per cent of diethyl oxide while the remainder 
consists ot alcohol and water. Further, it should 
be free from aldehyde and peroxides. 
Advantages: 

• Ether is a safe anesthetic.  
• Its principal site-action is the central 

nervous system. 
• It is inexpensive 
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• When stored properly it is comparatively 
stable. 

Disadvantages:  
• Ether boils at a low temperature 
• It is difficult to administer in tropical 

temperatures. 
• Its vapors are flammable and somewhat 

irritating to mucous membrane. 
• The blood solubility of ether is high 
• Induction period is slow and often stormy. 

2. Divinyl ether:  
It is also called as vinethene. Scientist 

Major and Ruigh (1936) prepared divinylether 
from ethylene chlorohydrins as- 
 

2 CICH2CH2OH  CICH2CH20-
CH2CH2CI H2C=CH2-O-CH2=CH2 
Advantages: 

• It is seven times more potent than ether 
with a speedy recovery. 

• Its use is limited to minor operations of 
short duration when quick induction and 
speedy recovery are required.  

• It is especially useful for dental 
procedures. 
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Disadvantages: 
• The main disadvantage of divinyl ether is 

its deterioration of liver. 
• Repeated administrations or prolonged 

anesthesia with this may lead to hepatic 
damage. 

• Divinyl ether is inflammable. 
3. Methyl n-propyl ether: 

It is also called as methopryl. It is 
prepared by sodiummethoxide with n-propyl 
chloride. 

CH3CH2CH2CI + CH3ONa  
CH3CH2CH2-O-CH3 

Advantages: 
• This has been found to be more, powerful 

and less irritating than ethyl ether. 
• It has less objectionable side effects than 

the ether. 
4. Ethylene.  

In 1923, it was used as a general 
anesthetic. It is prepared by dehydration of 
alcohol. 

C2H5OH C2H4 
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Advantages: 
• Ethylene causes a rapid and pleasant 

induction of unconsciousness with quick 
recovery. 

• Ethylene anesthesia has little effect upon 
ration, circulation, liver, kidneys, or other 
systems or organs of a body. 

Disadvantages: 
• The use of ethylene has declined 

markedly over recent years. 
•  It is used for minor Surgery, which does 

not require deep anesthesia, and for 
analgesia in obstetrics.  

• With oxygen, it forms explosive mixtures. 
Therefore, it does not prove to be a good 
general anesthetic. 

5. Cyclopropane: 
It is prepared by the action of metal such as 
sodium, magnesium or zinc on l,5 di-
chloropropanewhich is prepared by the careful 
chlorination of propane. 
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Advantages:  
• Among the hydrocarbons as anesthetics, 

cyclopropane is the most potent. 
• Its use dose not results into undesirable 

side effects.  
• It is widely used in elderly-patients, in 

those with shock owing to trauma or 
hemorrhage, for all types of major surgery 
relaxation of large muscles in thoracic 
surgery 

• It is used in patients with respiratory 
diseases. 

• It is also used in patients with severe 
metabolic disturbances. 

Disadvantages: 
• It does not produce profound degrees of 

abdominal relaxation as are afforded by 
ether. 

• The sensitization of the heart tissue to 
epinephrine and certain other 
sympathomimetic amines is a distinct 
danger.  

• It is explosive with oxygen. 
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6. Nitrous oxide: 
It was the first anesthetics used. It is 

prepared by heating ammonium nitrite up to 
200°C. It is purified and liquefied. 

NH4NO3 N2O + 2H2O 
Advantages: 

• Nitrous oxide is administered along with 
oxygen. 

•  This induction period is short and not 
unpleasant. 

•  Recovery occurs almost immediately 
when anesthetic mask is removed.  

• The principal uses of nitrous oxide as an 
anesthetic are as follows: 
i) To induce anesthesia to be followed by 

ether, halothane or methoxyflurane. 
ii)   For short dental operations. 
iii)  To supplement anesthesia with 

thiopental sodium. 
iv) To provide a state of unconsciousness 

due to surgery under spinal anesthesia. 
Disadvantages: 

• The light anesthesia produced by nitrous 
oxide limits its field of usefulness and is 
its principal disadvantage. 
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7. Chloroform:  
It is among the most widely used general 

anesthetics. It is prepared from bleaching 
powder and ethyl alcohol or acetone. 

CaOCl2 + H2O Ca(OH)2  +  Cl2 
C2H5OH   +  Cl2 CH3CHO   +  2HCl 
CH3CHO  +  Cl2  CCl3CHO  +  3HCl 

2CCl3CHO  +Ca(OH)2 CHCl3  +  
(HCOO)2Ca 

Chloroform for anesthetic purposes is 
protected from light and air. Otherwise, it 
decomposes into toxic phosgene. Due to its 
decomposition, it is kept full in amber colored 
bottles. 
Advantages: 

• Chloroform is used for obstetrical 
aesthesia as it produces good analgesia.  

• Its induction is prompt 
• The Vaporous are hot flammable and the 

condition is not very unpleasant to the 
patient. 

Disadvantages: 
• Chloroform is cardio toxic. 
• It is hepatotoxic.  
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• Its rapid decomposition by air, light or 
moisture into phosgene (COC12), a 
poisonous gas is a cause of concern. 

8. Fluothane: 
Chemically, it is 2-bromo-2-chloro-1,1,1-

trifloroethane. It is also called as halothane. 

 
Raventos, was introduced fluothane as an 

anesthetic agent. It is the most widely used 
anesthetic agent at present. It is used in almost 
every type of surgical procedure. 
Anesthesiologists like it because of the ease with 
which they can lighten or deepen the anesthetic 
level. 
Advantages: 

• The main advantage of halothane is its 
lack of flammability and effectiveness. 

• It is nearly four times more active than 
ether. 

• Therapeutic index is twice that of ether. 
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Disadvantages:  
• Fluothane or Halothane causes respiratory 

depression. 
• It causes cardiovascular depression. 
• It produces incomplete muscle relaxation. 
• It produces poor analgesia. 
• It is potential hepatotoxic with low 

margin of safety. 
9. Trilene:  

It is also called as trichloroethylene. It is 
prepared by the alkaline decomposition of 
1,1,2,2-tetrachloroethane. 

 
It is a clear, colorless, mobile liquid. It has 

a characteristic odor which resembles that of 
chloroform. Its anesthetic use is especially 
recommended for dental extractions, orthopedic 
treatment, cystoscopy, and similar short surgical 
procedures. 
Advantages: 

• Its anesthetic use is also for inducing an 
analgesic state in the relief of pain in 
migraine, 
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• It produces relief in pain angina pectoris. 
• It also produces relief of pain during 

childbirth. 
Disadvantages: 

• It is not a satisfactory agent for use as a 
general anesthetic.  

• It cannot be used in a closed system 
because it reacts with soda lime.  

• It produces poor muscle relaxation 
• It produces disturbances in cardiac 

rhythm.  
• It may be hepatotoxic  
• It is difficult to vaporize. 

10. Viadril:  
It is a steroid hormone which was 

introduced as an anesthetic by Rudelet, 
al.(1955). It is prepared by the, reduction of 11-
deoxycorticosterone in the, presenceof 
palladium followed by treatment with succinic 
anhydride and sodium hydroxide. 
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Its aqueous solution is injected to complete 
anesthesia. Today, this is not generally used. 
Non-Volatile general anesthetics: 
Among them the most important are as follows: 
1. Avertin:  

It is a solution of tribromoethanol in 
amylene hydrate. Tribromoethanol is prepared 
by the reduction of bromal with 
aluminiumisopropoxide. 

 
Advantages: 

• It is administered rectally.  
• It is generally used for producing short 

sleep and then the full surgical anesthesia 
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is completed by one of the volatile 
anesthetics discussed earlier. 

• It is rarely used these days due to its 
unpredictable and irregular absorption 
rectally.  

• It may also produce hepatotoxicity. 
• It also causes circulatory and respiratory 

depression.  
• For these reasons it has been 

supplemented by thiopental sodium. 
2. Pentothal sodium (thiopental sodium): 

It is one of the widely used non-volatile 
general anesthetic agents. It is prepared heating 
diethyl 2-ethyl-2-(pentan-2-yl) malonate with 
thiourea in the presence of sodium ethoxide 
gives pentothal sodium. 
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Properties: 
• It is a sterile white to yellowish white 

powder.  
• It is unstable in solution. 
• The substance is made available in the dry 

state in sealed ampules.  
• It is dissolved in distilled water just prior 

to use. 
• It is administered intravenously and to 

some extent rectally (containing a green 
dye) for the following surgical 
procedures. 

i. Orthopedic operations and 
manipulations. 

ii. Genitourinary procedures-
cystoscopies and transurethal 
resections. 

iii.  Obstetric repair procedures. 
iv. Dilatation and curettage. 

Advantages: 
• It is used as anesthetic in many 

procedures of-surgery.  
• It is also used to produce muscular 

relaxation in the shock treatment of 
mentally depressed patients. 
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• It is also used to control the convulsions 
in tetanus. 

• It is also used in dental surgery for the 
extraction of teeth. 

Disadvantages: 
• This anesthetic is not recommended for 

operations requiring long anesthesia. This 
is not used in the following cases: 

i. Patierf & navfcg potential 
respiratory block or depressed 
respiration. 

ii. Children under the age of 10 years. 
iii.  Patients having advanced 

myocardial disease. 
iv.  Patients having impending shock 

or having hemorrhaged. 
Local Anesthetic 
Introduction 

Substances applied topically or by 
localized injection or infiltration to dull or block 
pain sensation are known as local anesthetics. 
This, when applied directly to the peripheral 
nervous tissue, blocks nerve conduction and 
abolishes all sensations in the part supplied by 
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the nerves. It tends to block both the generation 
and the Conduction of the nerve impulses. 
Ideal characteristics of local anesthetics drug:  

The basics of a local anesthetic are as 
follows: 

a) It should not be irritating. 
b) It should not be painful. 
c) It should product anesthesia without 

causing the damage of nerve cells. 
d) Its toxicity should be low. 
e) The duration of anesthetic effect should 

be sufficient for carrying out the 
operation. 

f) It should be stable. 
g) It should be sterilized without difficulty. 

Classification: 
Local anesthetics may be classified as- 

A. Natural local anesthetics. Example: 
Cocaine. 

B. Synthetic local anesthetics. 
Synthetic compounds which may be 

discussed under the following categories: 
i. Piperidine or tropane derivatives. 
ii. m and p-amino benzoic acid 

derivatives. 
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iii.  Stovaine and alypine. 
iv. Amide and quinoline derivatives. 
v. Isoqunoline derivatives. 

vi. Miscellaneous compounds. 
1. Piperidine or tropane derivatives.  

The important among these are α- eucaine 
and ß eucaine. 
a) α-Eucaine: 

It is prepared by condensing three 
molecules of acetone with ammoniato give 
triacetoneamine. The N-methyl derivative of 
which on treatment with HCN is converted in 
cyanohydrin. Its benzoylation followed by the 
alcoholysis of the cyano group yields α- eucaine. 
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Advantages: 
• It is a cheap substitute for cocaine. 
•  It is less toxic than cocaine. 
•  Its solution is more stable to boiling 

water; therefore, its solution can be 
sterilized by boiling. 

Disadvantages: 
• The main drawback is that it is painful 

and irritant when injected.  
• It is rapidly replaced by β-eucaine. 

b) Orthocaine: 
It is also known as orthoform-New or 

Orthoform. Chemically, it is methyl 3-amino-4-
hydroxybenzoate. It is prepared by esterification 
of p- hydroxybenzoic acid with methyl alcohol. 
Further, ester on nitration gives 3-nitro- 4-
hydroxybenzoate which is reduced to yield 
orthocaine. 
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Advantages: 
• Orthocaine occurs as a fine white 

crystalline powder that is-tasteless and 
odorless. 

•  It is insoluble in water but soluble in 
organic solvents.  

• It is used as a dusting powder for painful 
wounds. 

Disadvantages: 
• Its use as an anesthetic is restricted 

principally to powders and ointments 
because of its low order of solubility. 

•  It is ineffective on unbroken skin. 
c) Benzocaine: 

It is also called as anesthesin, orthesin and 
parathesin. Chemically it isethyl ester of p-
aminobenzoic acid. It is prepared from p-
toludine. 
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Properties and uses: 
• It occurs as a white, odorless, crystalline, 

powder. 
• It is stable in air. 
• It is soluble in alcohol (1:5), ether (1:4), 

chloroform (1: 2), fixed oils (1: 40), 
glycerin, propylene glycol or mineral 
acids. 

• It is insoluble in water and alkaline 
solutions.  

• Benzocaine is used for local anesthetic 
action in powders up to 20 per cent in 
ointments, up to 20 percent in 
suppositories and for various types of 
surface pain and itching.  

• Generally, it is used orally to prevent 
nausea and vomiting with compounds 
such as aminophylline. 

d) Procaine: 
It is also called as ethocaine 

hydrochloride, Novocaine or scurocaine. 
Chemically it is 2-(diethylamino)ethyl-p-
aminobenzoatemonohydrochloride.  
The synthesis involves following steps: 
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Properties: 

• The free ester is an oil but it is isolated 
and used as the hydrochloride salt which 
occurs as an odorless, white crystalline 
powder. 

• It is stable in air, soluble in water (1:1), 
alcohol (1:30) but much less soluble in 
organic solvents. 

Uses: 
• It is a powerful anesthetic but is not as 

rapid in its action as cocaine. 
• It is not habit forming. 
• It is non-irritant and is much less toxic 

than cocaine.  
• It is widely used as spinal anesthetic. 
• Procaine hydrochloride has been 

administered intravenously as an 
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analgesic in the treatment of burns, for 
arthritis,  

• It acts as a substitute for morphine in 
post-operative care, and in serum 
sickness. 

• Procaine administered intravenously may 
be dangerous. 

e) Xylocaine:  
It is also known as Lidocaine or 

lignocaine. It is a common local anesthetic and 
antiarrhythmic drug. Xylocaine, the first amino 
amide-type local anesthetic, was first 
synthesized by Swedish chemist Nils Lofgren in 
1943. His colleague Bengt Lundqv is performed 
the first injection anesthesia experiments on 
himself. It was first marketed in 1949. 
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Uses: 
• Xylocaine is used topically to relieve 

itching, burning and pain from skin 
inflammations. 

• It is injected as a dental anesthetic or as a 
local anesthetic for minor surgery. 

 
 

 

*** 
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Chapter Two 

Study Of Sedatives, Hypnotics 
And Anticonvulsant 

 
Introduction:  

Sedatives are also central nervous system 
depressants that reduce restlessness and 
emotional tension without producing sleep. 

Hypnotics are central nervous system 
depressants that produce sleep to reduce 
restlessness and emotional tension. The patient 
cannot, be easily awakened until the effect of the 
hypnotic wears out. 

Anticonvulsant or antiepileptics are also 
central nervous system depressant but they 
selectively affect the central nervous system in 
such a way that they prevent epileptic seizures 
without causing excessive drowsiness.  

From the above definitions, one cannot 
draw a definite line among the various groups of 
hypnotics and sedatives. Usually, their action 
varies with the dosage. For instance, 
Phenobarbital administered in dosages of 25-30 
mg is considered a mild sedative, while in a 100 
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mg dose it is a hypnotic. When its large doses 
are taken, it may cause a state of anesthesia from 
which the patient cannot be awakened until the 
drug has been metabolized. 

Generally, hypnotics when used in very 
large amounts may produce anesthesia 
poisoning and even death in some cases. These 
progressive effects may be described as follows: 

Sedation Hypnotics 
Anesthesia Coma Death 

Classification: 
The commonly used sedatives and 

hypnotics have been divided into the following 
chemical classes: 

i. Alcohols (ex. Ethchlorvynol) 
ii. Aldehydes, ketones and sulphones 

(ex.chloral, Paraldehyde and Sulphonal) 
iii.  Urethanes, amides and urea’s (ex. 

Novonal and trichloroethyl urethane) 
iv. Barbiturates (ex phenobarbitone and 

Pentobarbitone) 
v. Hydantoin derivatives (ex. Dilantin) 

Synthesis and application of following drugs: 
1. Ethchlorvynol:  
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It is also called as arvinol, nostal, placidly 
and others. Chemically it is 1-chloro-3-ethy 
lpent-I-en-4-yn-3-ol. It is synthesized by 
condensation of acetylene with 1-chloro-1-
penten-3-one in liquid ammonia. 

 

Application:  
• It is a liquid with camphoraceous odor.  
• It was introduced in 1955 as a mild 

hypnotic-sedative.  
• It has a very favorable hypnotic action. 
• It induces sleep with a rapid onset and 

with duration of about 5 hr.  
• A clear advantage over the barbiturates is 

that it induces no addiction. 
2. Chloral:  

It was introduced in 1869 believing that it 
would be converted into anesthetic chloroform 
in the body. However, it is reduced in the body 
to trichoroethanol which may be responsible for 
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most of the chloral's depressant properties. It is 
prepared by the chlorination of ethanol. It 
combines easily with water and forms the 
monohydrate. 

 
Properties: 

• It occurs as colorless or white crystals 
having an aromatic penetrating and 
slightly pungent odor. 

• It has a bitter caustic taste.  
• It is soluble in water and alcohol. 

Application:  
• It is a reliable and safe hypnotic. 
• It is useful in inducing sleep where 

insomnia is not due to pain because it 
(chloral) is a poor analgesic.  

• Large doses might depress respiration. 
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• The toxicity of chloral hydrate is 
remarkably increased by a simultaneous 
consumption of ethyl alcohol. (Knockout 
drops) 

3. Paraldehyde:  
In 1882, paraldehyde was the second of 

the synthetic organic compounds to be 
introduced for use as a sedative hypnotic. It is 
prepared from acetaldehyde by polymerization 
in the presence of an acid catalyst. 

 
Application:  

• Despite its unpleasant taste, it is still used 
as hypnotic and sedative. 

Sulphones: 

• They are the compounds having SO₂R 

group.  
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• These have some limited importance 
although considerably less than the 
barbituric acid derivatives. 

4. Sulphonmethane or sulphonal: 
It is prepared by condensing acetone with 

ethylmercaptanin the presence of zinc chloride 
or hydrochloric acid and subsequent oxidation 
with potassium permanganate. 

 
Application:  

• It has a strong hypnotic effect on animals. 
5. Sulphonethylmethane (trional): 

These are the compounds having SO2R 
group. It is prepared by condensing ethyl methyl 
ketone withethylmercaptan in the presence of 
zinc chloride or hydrochloric acid and 
subsequent oxidation with potassium 
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permanganate

 
Application:  

• It has a strong hypnotic effect on animals.  
• The hypnotic action of sulphone 

derivatives has been found to increase 
with the increase in the number of ethyl 
groups.  

• It is trional is more active than sulphonal. 
6. Sulphondiethylmethane (tetronal): 

It is prepared by condensing diethyl 
ketone with ethylmercaptan in the presence of 
zinc chloride or hydrochloric acid and 
subsequent oxidation with potassium 
permanganate. 
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Application:  
• It has a strong hypnotic effect on animals. 
• Tetronal is more active than the trional. 
• The hypnotic action is associated with 

those sulphones in which two SO₂R 
groups are attached to the same carbon 
atom which in turn is having at least one 
alkyl group. 

• The hypnotic action is decreased with 
increase in length or size of one or more 
of the sulphone groups. 

7. Novonal: 
It is also called as diethylallylacetamide. 

It is simple amide hypnotic. Novonal isprepared 
by reacting diethylacetonitrile with allyl 
bromide in presence of potassium to 
obtaindiethylallylacetonitrile, which on careful 
hydrolysis yields diethylallylacetamide. 
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Application:  

• It is used as sedative and hypnotic. 
8. Urethan: 

These are carbamates compounds with the 
functional group RO(CO)NHR.2,2,2-
trichloroethyl urethane is an example of such 
type. It is prepared by reacting phosgene with 
2,2,2-trichloroethanol in presence of 
dimethylaniline followed by treatment 
withammoni

 
Application:  

• It is used as short acting sedative and 
hypnotic. 

• It rapidly decomposes in body. 
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9. Phenobarbitone: 
It is also called as Phenobarbital or 

luminal. It is synthesized by condensing ethyl 
carbamate with benzyl cyanide to get diethyl 
ethylphenylmalonate. With urea, the latter gives 
phenobarbitone. 

 
Application:  

• It is used both as sedative and hypnotic.  
• Its action of onset is slower (about one 

hour).  
• Its duration is about 10-16 hours.  
• It is also used for the control of epileptic 

seizures.  
• It is safely administered for treatment of 

general convulsions in children. 
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10. Pentabarbitone:  
It is synthesized by condensing urea with 

ethyl diethyl 2-ethyl-2-(pentan-2-yl)malonate to 
give pentobarbitone. 

 
Application:  

• It is used both as sedative and hypnotic. 
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Chapter Three 

Study of Tranquillizer  
(Selective Modifiers of CNS) 

 
Introduction: 

Tranquillizers (also spelled as 
tranquilizers) are drugs which are employed in 
the treatment of mental disorders. These produce 
a specific improvement in the mood and 
behavior of a patient suffering from mental 
disorder. Sometimes these are also know 
naspsycholeptic (medication which produces a 
calming effect upon the patient) because these 
decrease psychomotor (relating to movement or 
muscular activity associated with mental 
processes) without causing sedation. These exert 
a unique type of selective control nervous 
system depression. These do not have 
barbiturate type of hypnotic effect but 
predispose the individual to a sleep from which 
he is readily awakened. 
Ideal characteristics of tranquillizers: 

An ideal tranquillizer should have the 
following characteristics: 
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a) It should not produce toxic effects. 
b) It should not produce any undesirable side 

effects. 
c) It does not impair unconsciousness. 
d) It is also effective. 

In general, tranquillizers bring about 
reduced mental tension, relieve anxiety and 
result in a calm outlook without producing any 
marked degree of sedation or hypnosis. These 
are effective in such mental disorders when 
ordinary hypnotics and sedatives and central 
nervous system relaxants fail. 

Two powerful tranquillizers called 
reserpine (an alkaloid) and chlorpromazine were 
introduced simultaneously. Preparations 
obtained from Rauwolfiaserpentina (a source of 
reserpine) have been used in India for centuries 
for the treatment of serious mental and 
emotional disorders which are followed by 
excitation. The introduction of phenothiazine 
and chlorpromazine has limited the use of 
Rauwolfia alkaloids as tranquillizing agents. 
Classification: 

Various tranquillizers are classified as: 
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A. Antipsychotics or Neuroleptics (Major 
tranquillizers):  

These are of the following types: 
i. Rauwolfia alkaloids. 
ii. Phenothiazine derivatives. 
iii.  Thioxanthene derivatives. 
iv. Butyrophenone derivatives. 
v. Diphenylbutylpiperidines. 

vi. Indole derivatives. 
vii. Miscellaneous compounds. 

In general these are able to reduce the 
agitation and disturbed behavior which are often 
associated with delusion (A false belief or 
opinion) and hallucinations (perceptions in a 
conscious and awake state) in schizophrenia (is 
a mental disorder that makes it hard to tell the 
difference between what is real and not real) or 
senile illness (Having or showing the 
weaknesses or diseases of old age, especially a 
loss of mental abilities). 
B. Antianxiety Agents (minor tranquillizer):  

These possess-a calming effect in the 
anxiety state which are associated with neurotic 
personality, situation crisis or some physical 
disease. 
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These are further divided as follows: 
a) Muscle Relaxants: example: 1. 

Mepabromate. 2. Benzodiazepines. 
b) Ataracitics (Gk. ataroctos: cool, calm, 

collected). Example: Diphenylmethanes 
(as antihistaminic and anticholingeric). 

Synthesis and applications of following drugs: 
1. Chlorpromazine: 

It is chemically called as 3-(2-chloro-
10H-phenothiazin-10-yl)-N,N-dimethylpropan-
1-amine. It may be synthesized by the 
cyclization of 3-chloro-N-phenylaniline with 
sulphur in the presence of a catalytic quantity of 
iodine to 2-chloro-10H-phenothiazine system, 
which on reacting with 3-chloro-N,N-
dimethylpropan-1-amine [Cl-
CH2CH2CH2N(CH3)2] in the presence of 
sodamide yields Chlorpromazine. 
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Applications: 
• This is used for the control of 

psychomotor agitation. 
• It is the main expression of disordered 

behavior in schizophrenic patients and in 
some other forms of psychosis. 

• Chlorpromazine has also been used in 
porphyria and as part of tetanus treatment. 

• Chlorpromazine is much less acutely toxic 
than the barbiturates. 

• It causes mild to serious side effects such 
as dry mouth, sedation, constipation and 
extra pyramidal symptoms. 

2. Prochlorperazine: 
It is chemically called as 2-chloro-10-[3-

(4-methyl-1-piperazinyl)propyl]-10H-
phenothiazine. It may be synthesized by the 
cyclization of 3-chloro-N-phenylaniline with 
sulphur in the presence of a catalytic quantity of 
iodine to 2-chloro-10H-phenothiazine system, 
which on reacting with 1-(3-chloropropyl)-4-
methylpiperazine in the presence of sod amide 
yields prochlorpromazine. 
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Applications: 

• Prochlorperazineis also known as 
Compazine, Stemetil, Phenotil.  

• It is a dopamine (D2) receptor antagonist 
that belongs to the phenothiazine class of 
antipsychotic agents. 

• This is used for the antiemetic treatment 
of nausea and vertigo (dizziness). 

• It is also a highly potent typical 
antipsychotic. 

• It is10-20 times more potent than 
chlorpromazine. 

• It is also used to treat migraine headaches. 
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3. Chlorprothixene:  
It is a trans isomer and chemically called 

as (E)-3-(2-chloro-9H-thioxanthen-9-ylidene)-
N,N-dimethylpropan-1-amine. It is synthesized 
by the reacting 2-chloro-9H-thioxanthen-9-one 
with (3-(dimethylamino) propyl)magnesium 
chloride (GR) to2-chloro-9-(3-(dimethylamino) 
propyl )-9H-thioxanthen-9-ol (1). The latter (1) 
is treated with base and extracted with benzene 
to get Chlorprothixene. 

 
Applications: 

• Chlorprothixene's principal indications 
are the treatment of psychotic disorders 
(e.g. schizophrenia) and of acute mania 
(state of abnormally elevated or irritable 
mood).  
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• Other uses are pre- and postoperative 
states with anxiety and insomnia, severe 
nausea, emesis (in hospitalized patients). 

• It is use for the enhancement of anxiety 
and agitation. 

• It is use for the amelioration of alcohol 
and opioid withdrawal. 

• It may also be used cautiously to treat non 
psychotic irritability, aggression, and 
insomnia in pediatric patients. 

4. Thiothixene: 
It is synthesized from N,N-dimethyl-9H-

thioxanthene-2-sulfonamide (1) as follows. 
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Applications: 
• Thiothixene (Navane) is a typical 

antipsychotic drug of the 
thioxantheneclass used in the treatment of 
psychoses like schizophrenia. 

5. Haldol:  
It is synthesized by condensation of 4-

chloro-1-(4-fluorophenyl)butan-1-onewith 4-(4-
chlorophenyl)piperidin-4-ol. 

 
Applications: 

• It is an antipsychotic neuroleptic drug 
which not only produces calm in severely 
disturbed psychiatric patient. 

• It also relieves psychiatric patient from 
the symptoms of disease. 

• It differs from the action of other 
hypnotics or sedatives that it does not 
cloud consciousness or depress vital 
centers.  
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• Therefore this drug is being used for 
prolonged treatment of acute chronic 
schizophrenia. 

6. Diazepam: 
It is a benzodiazepine drug and chemical 

name is 7 - chloro - 1 - methyl - 5- phenyl - 1H- 
benzo [e] [1,4] diazepin -2 (3H) - one. The 
pharmacological action of diazepam enhances 
the effect of the neurotransmitter GABA by 
binding to the benzodiazepine site on the 
GABAA receptor (via the constituent chlorine 
atom) leading to central nervous system 
depression. 

Synthesis of diazepam is achieved by 
condensation of 2-amino-5-chlorobenzophenone 
with ethyl 2-aminoacetate (ethyl glycinate) 
followed by methylation. 
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Applications: 
• It is commonly used for treating anxiety, 

insomnia (sleeplessness), seizures 
including status epileptic us, muscle 
spasms (such as in cases of tetanus), 
restless legs syndrome. 

• It is used in alcohol withdrawal.  
• Benzodiazepine withdrawal and 

Ménière's disease (It is a disorder of the 
inner ear that can affect hearing and 
balance to a varying degree). 

• It is characterized by episodes of vertigo, 
low pitched tinnitus (low pitch sound) 
and hearing loss. 

• It may also be used before certain 
medical procedures to reduce tension and 
anxiety. 

• It is used in some surgical procedures to 
induce amnesia (loss of memory).  

• It possesses anxiolytic, anticonvulsant, 
hypnotic, sedative, skeletal muscle 
relaxant, and amnestic properties. 

Advantages: 
• They are a rapid onset of action and high 

efficacy rates, which is important for 
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managing acute seizures, anxiety attacks 
and panic attacks. 

• Benzodiazepines also have a relatively 
low toxicity in overdose. 

Disadvantages: 
• It includes anterograde amnesia 

(especially at higher doses) and sedation.  
• It produces paradoxical effects such as 

excitement, rage or worsening of seizures 
in epileptics. 

• Benzodiazepines also can cause or worsen 
depression. 

7. Oxazepam: 
It is a drug which is a short to 

intermediate acting 3-hydroxybenzodiazepine 
derivative. It is synthesized by treating 6-
Chloro-2-chloromethyl-4-phenylquinazolin-3-
oxide with sodium hydroxide, giving 7-chloro-
5-phenyl-1,2-dihydro-3H-1,4-benzodiazepin-2-
on-4-oxide. This undergoes an acetoxylation 
reaction of the third position of the 
benzodiazepine ring, using acetic anhydride, 
giving 7-chloro-1,3-dihydro-3-acetoxy-5-
phenyl-2H-benzodiazepin-2-one. Subsequent 



  

55 

 

 

 

hydrolysis of the product's acetyl group gives 
oxazepam. 

 
Applications: 

• Oxazepam is a benzodiazepine used 
extensively since the 1960s for the 
treatment of anxiety and insomnia  

• It is used in the control of symptoms of 
alcohol withdrawal. 

• Oxazepam has moderate amnesic, 
anxiolytic properties. 

• It also has anticonvulsant, hypnotic, 
sedative and skeletal muscle relaxant 
properties compared to other 
benzodiazepines. 

Disadvantages: 
• Oxazepam is a drug with the potential for 

misuse.  
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• Drug misuse is defined as taking the drug 
to achieve a high, or continuing to take 
the drug in the long term against medical 
advice.  

• Its slow rate of absorption (the slowest of 
all benzodiazepines) and its slow onset of 
action. 

• Oxazepam has a relatively low potential 
for abuse compared to some other 
benzodiazepines. 

8. Chlordiazepoxide: 
Chlordiazepoxide was the first 

benzodiazepine to be synthesized and the 
discovery of chlordiazepoxide was by pure 
chance. Its chemical name is 7-chloro-2-
methylamino-5-phenyl-3H-1,4-benzodiazepin-4-
oxide.Chlordiazepoxide is synthesized from 2-
amino-5-chlorobenzophenone. This is reacted in 
the usual manner with hydroxylamine, forming 
4-chloro-2-(imino(phenyl)methyl)aniline, which 
upon reaction with chloroacetic acid chloride in 
acetic acid easily cyclizes to 6-chloro-2-
chloromethyl-4-phenylquinazolin-3-oxide. 
Reacting this with a primary amine, 
methylamine in particular, leads to an interesting 
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rearrangement (with a ring expansion), and the 
reaction product turns out to be 
Chlordiazepoxide. 

 
Applications: 

• The drug has amnestic, anxiolytic, 
hypnotic and skeletal muscle relaxant 
properties. 

• Chlordiazepoxide enabled the treatment 
of emotional disturbances without a loss 
of mental acuity or alertness. 

Disadvantages: 
• Common side effects of chlordiazepoxide 

include, Confusion, Constipation, 
Drowsiness, 
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Fainting, Liver problems, Lack of muscle 
coordination, Nausea. 

• It causes skin rash or eruptions. 
• It causes swelling due to fluid retention. 
• It gives yellow eyes and skin. 

 
 

*** 
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Chapter Four 

Study of Antipyretics and 
Analgesics 

 
Introduction: 

An analgesic is a drug which relieves pain 
without the loss of consciousness. Analgesics 
are the drugs, which by virtue of their action on 
the central nervous system decrease the 
sensation of pain. A suitable and broad 
classification of analgesics can readily be made 
on the basis of narcosis. 
Classification: 

Analgesics can be classified into the 
following two groups: 

a) Narcotics: They produce analgesia and 
sleep and in high doses cause 
unconsciousness. They are mainly the 
opium. alkaloids or their synthetic and 
semi-synthetic derivatives e.g., morphine, 
codeine, pethidine, etc. They are very 
potent drugs and their chronic use leads to 
addiction. 
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b) Non-narcotics: These are the drugs which 
are not so potent and do not cause 
addiction. They usually produce an 
antipyretic effect also. Examples of non-
narcotics analgesics are-aspirin, anal gin, 
etc. 

Antipyretics:  
An antipyretic is a drug, which is 

responsible for lowering the temperature of a 
feverish organism to normal, but has no effect 
on normal temperature states. On the other hand, 
an analgesic is a drug which relieves pain 
without the loss of consciousness. The 
diminution of pain may be a consequence of 
febrifuge effect. 

In the earlier days, the antipyretic 
compounds studied and synthesized were also 
found to have analgesic properties. Therefore, 
these two types of drugs are studied together. 
However, some compounds have only the 
antipyretic property without any analgesic 
action. 
Classification: 

The most commonly used antipyretic-
analgesics belong to the following groups. 
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a) Pyrazolone (ex. Antipyrine, Novalgin etc) 
and pyrazolidones (ex. Phenylbutazone, 
oxyphenylbutazone etc.) 

b) Aniline derivatives (ex. Acetanilide etc) 
c) Derivatives of p-aminophenol (ex. 

Phenacetin, p-acetamol etc.) 
d) Quinoline derivatives (ex. Cincophene 

etc.) 
e) Salicylic acid and its derivatives (ex. 

Aspirin, Salol etc.) 
f) Morphine and related compounds (ex. 

Amidine, pethidine etc.) 
Mechanism of Action of Analgesics: 

• The main function of analgesics is to 
relieve or decrease the sensation of pain.  

• They act by increasing the threshold of 
pain, which may be defined as the lowest 
perceptible (noticeable) intensity of pain.  

• The pain is induced by a Stimulus and the 
amount of stimulus may be regarded, as a 
measure of the threshold of pain.  

• When analgesics are used, the pain is not 
decreased but only the threshold of pain is 
increased. Therefore the patient does not 
feel the pain   
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Mechanism of Action of Antipyretics: 
• In order to regulate body temperature, 

there should exist a balance between heat 
production and heat loss.  

• The central nervous system, especially the 
hypothalamus, plays an important role in 
maintaining the balance between the two.  

• Therefore, the hypothalamus is known as 
the thermostat of the body.  

• In cases of fever, there still exists the 
balance between heat loss and heat 
production but the thermostat is only set 
at a higher level (i.e. at higher 
temperature).  

• The antipyretic drug helps to reset the 
'thermostat" for normal temperature.  

• Heat production is not inhibited but heat 
loss is increased by increased peripheral 
blood flow, which increases the rate of 
perspiration.  

• This in turn causes the body to lose heat 
and subsequently lowers the body 
temperature.  
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• Antipyretics do not have any effect on 
body temperature when it is in the normal 
range. 

1. Antipyrine: 
It is a pyrazolone derivative. Chemical 

name is 2,3-dimethly-1-phenylpyrazol-5-one. 
When Knorr (1884) was synthesizing the 
quinoline derivative having antipyretic property 
from phenyl hydrazine and acetoacetic Ester, he 
did not get the quinoline derivative but got a 
pyrazolode derivative called antipyrine. 

On a large scale, antipyrine is prepared by 
condensing ethyl acetoacetate with phenyl 
hydrazine, and methylating the product,3-
methyl-1-phenylpyrazol-5-one, either with 
methyl iodide in alkaline solution or with methyl 
sulphate in the presence of sodiumhydroxide. 
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It is also synthesized from 1,2-
methylphenylhydrazine and ethyl acetoacetate. 

 
Properties: 

• It forms colorless, odorless crystals or a 
white powder. 

• It melts at 127°C. 
• It has a slightly bitter taste. 

Application: 
• It is administered orally to reduce pain 

and fever in neuralgia and myalgias. 
• It is also used in treatment of migraine, 

other headaches. 
• It is also used in chronic rheumatism and 

neuritis.  
• It is less effective and more toxic than 

salicylates. 
2. Novalgin: 

It is simply the methyl derivative of 
melubrin. Melubrin is prepared by reaction of 
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amino antipyrine with sodium formaldehyde 
sulphoxide. However, novalgin is prepared by 
the methylation of melubrin with ethyl sulphate.  

 

Application:  
• Both novalgin and melubrin have 

antipyretic action, i.e., they lower the 
body temperature in case of fever.  

• These are also used to subside headaches 
and body pains.  

• Novalgin has twice the activity of 
melubrin.  

3. Acetanilide:  
It is an aniline derivative. It is also called 

antifebrin. It is prepared by boiling aniline with 
glacial acetic acid under reflux. For two or three 
hours or until a few drops of the product solidify 
when poured into cold water. 
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 The molten product is poured into cold 
water and the crude acetanilide is crystallized 
from hot water or alcohol.  

Properties: 
• It is a white solid with flaky appearance. 
• It is an odorless compound. 
• Acetanilide is a little soluble in water.  
• It is soluble in diethyl ether, ethanol, 

benzene and acetone. 
• Melting point of acetanilide is 114.3℃.  

Application: 
• It is the cheapest antipyretic. 
• It is introduce in therapy in 1886 as a 

fever reducing drug. 
• It is not free from harmful effects of 

aniline because its antipyretic action is 
due to the slow liberation of aniline from 
it (acetanilide). 

• It is effective in relieving pain. 
• It was used as an alternative to aspirin for 

many years in treating headache, 
menstrual cramp and rheumatism. 
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4. Phenacetin: 
 It may be prepared from phenol. This on 
nitration gives p-nitro phenol which on 
treatment with ethyl bromide gives 
corresponding ethyl ether. This compound on 
reduction with iron and hydrochloric acid gives 
p-phenetidine. This on acetylation with acetic 
anhydride yields phenacetin. 

 
 In an alternative method, phenacetin is 
also prepared from phenol. This is treated with 
sodium hydroxide to get sodium phenate. This 
on treatment with ethyl chloride gives phenyl 
ethyl ether.This compound on coupling with 
benzene diazonium chloride followed by 
reduction yields phenetidine which on 
acetylation givesphenacetin. 
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Properties: 
• It is a synthetic white crystalline solid. 
• It is an odorless with a lightly bitter test. 
• It is slightly soluble in water and     

benzene. 
• It is completely soluble in acetone. 

• Melting point is 137.5℃. 

Application: 
• It is widely used as analgesic but ban in 

most of the countries. 
• It is an effective drug for the treatment of 

mild to moderate pain due to neuralgias.  
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Disadvantages: 
• A significant percentage of patients have 

developed blood dyscrasias on repeated 
use of NH phenacet. 

• It is the result in the bluish discoloration 
of oxygen in blood called as cyanosis. 

• It causes respiratory depression and 
dizziness. 

• It is reasonably anticipated to be a human 
carcinogen. 

5. P – acetomol: 
 It is also known as acetaminophen. It is 
the acetyl derivative of p- aminophenol. It is 
prepared by acetylation of p- aminophenol. 

 

Properties: 
• It is white crystalline powder. 
• It is an odorless with a lightly bitter test. 
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• Its IUPAC name is N-(4-
hydroxyphenyl)acetamide. 

• Its melting point is 169℃. 

• It is sparingly soluble in water, ethanol 
and acetone. 

• It is lipid soluble.  
Application: 

• It is common painkiller used to treat aches 
and pain. 

• It can also use to reduce high temperature. 
• It has analgesic and antipyretic properties. 
• It is also an ingredient in a wide range of 

cold and flu remedies. 
• It is effective for acute migraine. 

Disadvantage: 
• It causes skin rashes that may include 

itching, redness, swollen or peeling of 
skin.  

• It causes tightness in chest or throat. 

• It causes trouble in breathing and talking. 

• It causes flushing, low blood pressure and 

fast heartbeat. 
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6. Aspirin: 
 It is no steroidal anti- inflammatory drug. 
It is also known as acetylsalicylic acid. Its 
IUPAC name is 2-acetoxybenzoic acid. It was 
introduce into medicine by scientist Dreser in 
1899. It was first prepared by Kolbe in year 
1774 by refluxing salicylic acid with either a 
mixture of acetic anhydride and acetic acid in 
the presence of conc. H2SO4 or with acetic 
anhydride in the presence of pyridine. 

 
Properties: 

• It is a white crystalline solid at room 
temperature. 

• It is soluble in water, ethyl ether, ethanol 
and chloroform. 

• Its melting point is 136℃. 

• It is weakly acidic in nature. 
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• It has an odor that is comparable to 
vinegar. 

Application: 
• Aspirin is used as an antipyretic, analgesic 

and anti-rheumatic. 
• It is used usually in powder, capsule, 

suppository or tablet form. 
• There is some anesthetic action when 

applied orally. 
• It is used to reduce fever. 
• It relieves mild to moderate pain from 

conditions such as muscle ache, 
toothache, common cold and headache. 

• It is used to reduce pain and swelling 
caused by arthritis. 

• It is used to prevent thrombosis in the 
veins and arteries. 

• It works as an anti-inflammatory for both 
chronic and acute inflammation. 

• It is the first line therapy for acute 
rheumatic fever and joint discomfort. 

• After a heart attack, aspirin is a critical 
component of the recovery process. 
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Disadvantages: 
• It may cause minute ulcer in stomach and 

cause bleeding. 
• Some persons are allergic to aspirin. 
• The usually allergic reaction is rashes on 

skin, lowering of blood pressure bronchial 
spasm, profuse sweating, intense thirst, 
nausea and vomiting. 

• It causes ringing in ears, confusion, 
hallucinations, rapid breathing and 
seizures. 

• It causes heartburn, drowsiness and mild 
headache. 

7. Salol: 
It is also known as phenyl salicylate. It may be 
prepared by heating salicylic acid with phenol in 
the presence of phorsphorusoxytricloride at 

about 120℃. 
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Properties: 
• It is white crystalline solid. 
• It is insoluble in water. 
• It is moderately soluble in ethanol.  

• Its melting point is 41.5℃.    
Applications: 

• Salol is used as an antipyretic. 
• It is also used as a internal and external 

antiseptic. 
• It acts as mild analgesic to relieve pain 
• It is also used for the treatment of 

inflammation in lower urinary track. 
• It is still used in veterinary medicine. 
• It is occasionally used in sunscreens. 
• It can also be used in cases of diarrhea. 

Disadvantages: 
• It increases risk of bleeding due to 

clotting disorder. 
• It causes skin rashes and itching. 
• It causes excess stomach acid secretion. 
• It causes irritation of stomach or intestine. 
• It also causes nausea, vomiting, heartburn, 

constipation, indigestion and stomach 
cramps. 
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• It causes trouble breathing, confusion, 
kidney failure and seizures. 

• It causes drowsiness, fever, dizziness, 
headache, excessive thirst and joint pain. 

 
8. Irgaphyrin: 
 Its IUPAC name is 4-butyl-1,2-
diphenlypyrazolidine-3,5-dione. It is a new 
pyrazole derivative formed by the combination 
of amindopyrine with butazolidine. 

 

Properties: 
• It is soluble in water. 
• It has no toxic effect. 

Application: 
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• It acts as analgesic which assists healing. 
• It acts as antipyretic and anti-

inflammatory drug. 
 
 
 
 

*** 
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