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ITHETIC DRUGS, INSECTICIDES AND

: DRUGS
Q. 1. What are (a) antiseptics () antipyretics {c) anaigesics (d) tranquilisers and hypnotics
(e) antimalarials (f) antibiotics (g) nen-antibietic antimicrobial drugs.
(Meerut, 2000) _

Ans. (e) Antiseptics, Substances, which are applied externally to the infected skin to stop
micro-organism growth, are called antiseptics. Phenel, cresol, xy'enol, chloramine-T, potassivm
permanganate and boric acid in dilute solutions are used s antiseptics for dressing, mouth wass
and gorgles eic,

(6) Antipyretics, Substances which lower down bedy temperature are called antipyretics,
Patients suffering from high fever are administered a dose of antipyretic substance. Commonly
used antipyretics are paracetamol, aspirin and phenacetin. .

(¢} Analgesics. Substances which relicve the pain in body are called analgesics. Such
substances depress the centrz] nervous system thereby relieving the pain. it is found tha
substances which lower down the temperature also act as pain-relieving agents, Commonly vsed
anzlgesics are aspirin, codeine and morphine.

{d) Tranquilisers and hypueoties. Substances which indice sizep by reducing anxiety are
called tranquilisers and hyproiics. Their effect is by way of aciinn on nerve centres, Derivatives
of barbituric acid are commonly used as tranguilisers,

{e) Anti-malarials. Medicines used in the treatment of malaria are cailed anti-malarials.
Quinine, chioroquin, plasmoquin and proguanil are some of the commonly used anti-malaiials.

(/) Antibietics. Chemical substances produced by some specific micro-organisms like bacteria,
fungi or moulds and used to kill some other orgasisms are called antibiotics. The first antibiotic
substance penicillin was discovered by Fleming in 1929. We have a long list of antibictics
including streptomycin, gentamyeia, erythromycin, tetracyclin, chloroamphenicol, ampicillin,
amoxcillin, which have been discovered since then. Every antibiotic substance besides having a
general eifect, has a specific action, too.

(g) Non-aatibiotic antimicrobial drugs. These drugs are not produced by micro-organism but
have the capacity to fight against certain organisms. Sulphanilamide, sulphadiazine and sulpha
guanidine belong to this category.

Q. 2. Give a brief description of the synthesis and uses ¢f aspirin (acety! salicylic acid).

(Awadh, 2000; Garkvwal 2000; Kerala, 2001, Nagpur. 2002)

Ans. It is synthesised in two steps: ‘

() Conversion of sod. phenoxide into salicylic acid. Phenol is treated with sod. metal or a
conc. solution of sod. hydroxide to obtain sodium phenoxide. Carbon dioxide is then passed

904
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through it at 400 K under pressure to obtain sod. salicylate. It is hydrolysed with an acid to
produce salicylic acid. '

OH ONa OH .
O Na metal €0, O
b K COONa
sure
Fhenol Sod. phenate Sod. salicylate
OH
|
H* O - '
COCH
Saliuylic acid .

{if) Conversion of salicylic acid into aspirin. Salicylic acid is subjected to ac etylation with
acetic anhydride in the presence of conc. H,S0, to give aspiiin,
CH OCOCH,

o

~7 N—COOH  (cH,con0

I
1 i i
‘ QJ B - COOH

Saticylic acid Acetyl salieylic acid
{aspirin}
Tiges, 1. It is widely used as en analgesic and antipyretic.

2. 1t has been long noticed that salicylic acid produced as 2 result of hydrolysis in the stomach |
aspirin is consumed freely.

i3 dangerous and can cause blesding from the stomach wall, when
g

a5

Q. 3. Give a brief description and uses of phenaceiin.
Ans. p-amicophenol is subjectzd to acetylation with the help of acstic anhydride 1o obtain p-
hydrozy acetanilide. It is then treated with sod. ethoxide and ethy! iodide to give phenacetin.

I.JHQ NHCOCH, {HCOCH,

‘ S,

// . ol / 3
/-\\ (LA‘!BCO)JO f C:HSONB "
\_J - ? O

C,Hl
|

OH OC,H,

henacelin

OH
p-Amino phenol p-Hydroxy acetanilide
antipyretic and analgesic.

C tablets which contain aspirin, pﬁenacet

Uses. (i) Itisuscd as & general

(i) It has long been used in AP
curing common coughs and colds.

Q. 4. Briefly deseribe the synthesis and uses of paracetamol.

) (M. Dayanand, 2000; Garhwal,

Ans. Synthesis. The starting materi

p-Aminophenol is acetylate

in, and caffeine for

2000; Kurukshetra, 2001; Nagpur, 2003; Delhi, 2003)

al for obtaining paracetamol is p-aminophenol.

d with acetic anhydride to give p-hydroxy acetanilide or paracetamol.
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NH, NHCOCH,
#{CHLCO)0 ——> ‘ + CH,COOH
OH © OH
p-Amino phenol Paracetzmcl

_Usés. A a safe antipyretic for curing fevers, e , g

0. 5. Describe the synthesis, physiological aetion and ‘wses of sulphanilamide {p-amino-

benzens sulphonamide). (Kerala, 2000; Garhwai, 2000; Guwahaii 2002, Nagpur 2602)

Ans. Synthesis. Acetanilide is treated with chlorosulphonic acid to produce p-acetamido

benzene sulphonyl chloride which is treated with NH, to produce p-acetamido benzene
sulphonamide. The latter on hydrolysis in the presence of & acid yields sulphanilamide.

NHCOCH, NHCOCH, rlaﬂcom_-z]
CIS0,H : NH

O) = (5 - (O

~

Acetanilide

SeXe SO,NH,
p-Acetamido benzene p-Aceamido benzene
sulphonyl chloride * salphonamide
NH,

SO,NH,
Suiphanilamide

It has got antibacierial properties. The antibacterial activity of sulphanilamide is associated

with tie group. .
S

p-aminobenzoic acid iz an essential growth factor for most bacteria susceptible to
sulphonamide. The theory of action is, that due to similarity in structure, bacteria absorb
sulphonarmide by iuistake and the bacteria cease to grow in number Thus sulphonamides are
bactericidal as well as bacteriastatic.

Uses. 1. 1t is used as antibacterial agent.

2. It is used in medicine to cure cocci-infections, streptococci, gonococci and pneumococci.
Q. 6. Describe the synthesis and uses of sulphaguanidine. o
'(Awadh, 2000; Kerala, 2000; Kurukshetra, 2000; M. Dayanaud, 2000)
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Ans. The starting material for sulphaguanidine is the same as for sulphanilamide. p-acetamido
benzene sulphonyl chloride obtained in the first step is treated with guanidine to obtain gk

sulphaguanidine. ey
0 0 0
I :
NH — C —CH, NH — C — CH;, NH — C — CH, ;‘
| NH t
Il
O c1-soH NH,—C — NH,
_.,.,_.._—l——'b ‘._'_-___,_,__.————P
- {Guan‘dme} ~ NH
‘Acatanilide H
$0,Cl SO, — NH — C — NI,
-acetamido benzene. 3 &
psuiphor.yl chioride lH:O{P 1
- = N!_lz
p NH

i I
50, — NH — C — N,
Sulphaguanidine.-

¥lges. It is used in the treatment of bacillary dysentry.
Q. 7. Deseribe the synthesis and uses of chloramphenicol (ch‘!ﬁremycetin}.
(Bangalore, 2002; Delhi, 2003) -

Ams, It is a laevorotzlory cornpound which is produced by streptomyees venezuelnse,
. g

. f
e H
O,N @ O=Cl; i ON () O R Br
o
|

. |
() (CHMN, ‘ (CH,C0),0
M O,N o CH, =W e
G 1HC1 - CHOH @ . E
, o) O
| I
G-l ) C—iCH= T c—CH,

ﬁ :
0 NH—C+CH,
HCHO - oN _@ C_CH < [(CH,),CHOJ ;AT
Na,CO, (38) - CH,0H Aluminium
isopropoxide
1 ‘} ;




ons Crganic Chemis-:ry

0
o I
e Wi —C—CH, X
ozN—CH_-CH< i
~+ ' 'CHOH

OH

| NH,
OEN@.:»—— CH~——CH<

CH,0H
OH

' | /I‘=~TI~IC‘O('_‘I—iCi2 D Resoive l
7} Resolve
ON— -CH—CH g <
: @ \ (i) CHCl, — COOCH,
CH,OH :

(~) Chloramphenicol

Uses. 1. It is very effective in the treatment of typhoid fever.
2. 1t is used for curing diarrhoea, pnsumonia and whooping cough,

Q. 8. Give the synthesis and us2s of chloreguine. (Kurukshetra, 2901; Kerala, 2001)

Ans. The structural formula of chloroguine is given below:

CH
] A C,H;
NH--CH—CH, —CH,—CH, — N\
"CyH;
Ci N /J
Synthesis of chloroguine invoives three stagss as given balow,
(i) Synthesis of 4, 7 dichloroguinoline
i
| Cl
C ' o,
B, o, NaCH
] ® g e (OO
/CH ~2H,0
ci NNH, o ci N
2-amine-4-chloro- Aceialdehyde 4, 7-Dichlcroquinoling
benzoyl chioride
(ii) Synthesis of 4-amino-I-dizthylaminopentane
CH,OH mnemy, CH,0H socl,  CHCI
‘ i {zch' ‘ - HClz :
: CI'!zCI - CHN(GH,), H.0 CH,N(C,Hy),
Ethylene :
chlorohydrin

—
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CICH, - CHN(C:HsY,

[CH,COCHCOOG,HJ N2’ —— 7]
Sod. salt of aceto-
acetic ester
CH,COCHCQOC i
: 2Hs _Ketonic oy cOCH,CH,CHN(GH;),

I =
CHQCHzN(C 2}{5)2 Hydrolysis

Redelve, - CH, - CH- CH,CH,CHN(C,Hy),

Amination
NH,, Ni, H NH,
4-amino-!-diethylaminopentans

(iif) Condensation of 4, 7 dichlaroquinoling and 4-amiro -1, [-diethyl aminopentane.
Cl

—

O10 + HN — CH — (CHy), — N(G;Hy),
/l\\/ N (liH‘

Cl
.?-h. A inoline . ‘ e i
4, 1-Dickioroquinoline 4-umino-1, 1-diethyl aminopentane

{~ HCN 1 Czﬁsi)H.reﬂux

e

NH — CH — (CH,), — N(C;H)y

O

Ci ; &

Chiovoquine

CH,

Uses. It is used as a cormmon medicine to cure malaria without side cffects.
MISCELLANEOQUS QIUESTIONS
3. 8. What are drugs? (Shivaji, 2000; Panjab 2000)

Ans. Drug is a broad term used for chemical substances, obtained from natural sources orf
synthesised in-the laboratory, vsed to cure ailments and diseases.

Antissptics used to stop growih of microorganism on a wound, antipyretics used to lower
down bedy temperature, analgesics used to relieve pain, antimalarials used to combat malaria and
antibiotics used to kill organism, are all examples of drugs.

Q. 1€. Give name stracturs and one method of preparation for an

() Antimalarial (i) Antipyretic

(#if) Antibacterial drug.

Ans. An example of an antimalarial drug is quinine, that of an antipyretic is paracetmol. An
example, of anti-bacterial drug is chloramphenicol.

For structure and method of preparation, s€e questions 8, 4 and 7 respectively in this chapter.

Q. 11. Name a drug which is used in trestment of typhoid. How it can be synthesised?

’ ’ (M. Daya_nand, 2000; Bangalore, 2001 )

Ans. Chloramphenicol is used in the treatment of typhoid. It is an anti-bacterial drug.

< .
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Feor the synthesis of chiorzanphenicol see Q. 7.

Q. 12. Write the structural formula of sulphagusnidins? It is nsed for the treatment of
which disease? - B

Ans. Sulphaguenidine has the structure

. NH,

I
80, —NH—C—NH,

It is used in the treatment of bacillary dyseniry.
PESTICIDES AND INSECTICIDES
Q. 13. Explain the following terms :

(a) Pesticides {Bangalore, 2002)
(b) Insecticides (Kanpur, 2001)
(c) Herbicides

{d) Fungicides _

Ans. (a) Pesticides. Chemicals which arc used to kill insects, fungi and weeds are cail
pesticides. These pesticides are used to protect (as plants from diseases. These are als) used
maintaining general hygiene.

3

() Insecticides, These ere purticular types of pesticides used for destroying ins=cts, The
insecticides could be from organic ¢r inorganic crigin. ;

(i) Organic insecticides. T.D.T,, benzene hexackloride, chlerdane and aldrin ars soms
examples of organic insecticides. These insecticides are stable to light and heat.

Anciher category of organic insecticides are phosphate insecticides. These inchude 2 alathicr,
parathion etc. and are very poisonons to insects. These insecticides destroy harmful 23 well as
useful insects. _ _ _ i

(i) Irorganic insccticides. Seoras vommon inorganic insecticides are siven below.

Flnoine compounds in the form of sodivm, calcivm and barium fluesilicates.

(Na, SiF,, CaSiF, and BaSiF) _

Arsenié compounds like arsenates of calciwn and lead Cag(AsG,),, Pby(AsQ,),.

Mereuric chloride and calomel (mixture of mercury and mercury chloride) also act a3
insectides. ;

(c) Herbicides. Pesticides which a2 used t destroy unwanted weeds in the crops 2 culisd
herbicides. Some exampies of herbicides are simazine, 2, 4-D and 2, 4, 5-T.

{) Fungicides. These are many. fungi which are respc nsible for producing plant discases.
Chemicals wiich desiroy such fungi aic called fungici ics. Somec examples of fungicides are:

Rordeaux, which is a mixture of lime, CuSO, and water.

Organo-metzallic compounds of mercury ard tin.

Dithiocarbamates and pentachlqroptaenol. B _ )

Q. 14, What are tie merits and Yemerits of using pesticides? (Bangalare, 2002)

Ans. There is no doubt that pesticides protect the plants from insects, fungi and weeds, Lot
of food v;rh_ir;h was spoilt earlier by inszcts, weeds and fungi is saved now with the discovery and

=i B sk Wk
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use of more and more pesticides, Thus it has proved to be a boon to the mankind. But there isa
darker side of pesticides also. Some of them are very toxic and leave a permancnt effect. Such
pesticides are called hard pesticides. D.D.T. which is an example of hard pesticide is not easily
degraded and destroyed by envircnment processes. Such pesticides continue to remain in soil, ~
water and plants, They also make their presence felt in the tissues of animals and is thus a health
hazard, '

Use of pesticides is, therefore, a hoon and a curse for the mankind.
Q. 15, Write down the preparation of D.D.T. What are its limitations in use?

(Meenis, 2000; Kiwowhksheira, 2000; Devi Ahilya, 2001; M. Dayanand, 2002; Bangalore, 2002)
Ans,

Ci

2.2, éi(p-chleroshenyl) 1, 1, I-trichloroethane (D.D.T.)

Preporation. it i3 obiained by condensation between chlorobenzene znd chloral in the
presencs of an acid.

0 y -
| T . \
2(:1—(\0 > i, D, Cl@CHﬂCCIH

it Chigral
Chiorobenzene Q L

Cl
(D.D.T)

Uses. It destroys insecis carrying diseases of malearia and typhus. However being a hard
pesiicide, its continuous use poses an envircament preblem and hence its use is being discontinued
siowly. - .

Q. 16. Write the preparation aud uvses of BHC (benzene hexschioride}.

(DDevi Akilya, 200!, Delhi, 2003; Purvanchal 2007)

Ans,
H d
c. X H 2
H Cl '
Cl
H ! R
Cl H
Benzene hexachloride




giz

Preparation. It is prepared by the action of chlorine on benzene. Aciion takes place in the
presence of sunlight by free-radical mechanism, A mixture of products containing isomers of 1,2,

3, 4, 5, 6-hexachlorocyclohexane (or benzene hexachloride) is obtained. This mixture is called
BHC or 666. . ‘ 4

Cl

Cl Cl
Sunlight

+3C1,
C Ci

Cl
Benzene hexachloride
There is one hydrogen atom linked at every comner which has not been shown.
There are 9 possible sterecisomers of BHC, out of which 8 have been identified. The toxic
properties of BHC are attributed to r-isomer which constitutes 10-18% of the mixzure. It is known
as gammaxene or lindane. It has the following chair-form structure:

Benzene

Cl
i

T
[}
1
]
i
1
]
1
13
1
t

Stiucture fermuia of lindane
Uses. It isjused as a potent insecticide,
Q. 17. Give the preparation and uses of malathion, (Bungoio, 2601, Ewulkshetra 2001)
Ans,

s

R ||
(CH,0),-P~S~ (EHI’_IOOC-[H5
CH,COGGC,H;

Preparation. This important member of the class of orgaophosphates is preparsd by
reacting methyl alcohol (or ethyl slcohol) with phosphorus pentasuiphide io get dimethyl
dithiophosphate. The latter on treatment with diethyl maleats underzoes Michael addition to give
malathion.

i
|
4CH,0H+P,0; -—— 2(CH;0),-P-SH+H;S

S S
il : 1}
(CH,0),~P-SH-CHCOOC;H, — (CH,0);~P~S-CHCOOCH,
CHCOOGC,H, ST CH,COOC,H,
D'm:et.byl Malathion

roalzate

Crganic Chemistry - :
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Usss. 1. Malathion is an effective insecticide. It has the merit of being less toxic to mammals.
2. It is not a hard insecticide. It can be easily degraded by environmental conditions.

ADDITIONAL QUESTIONS

{}. 18. What is ggmmaxene? How can BHC be prepared?

Ans. Gammaxene is one of the conformational isomers of hexachlorocyclohexane.
Arrangement of hydrogen and chlorine groups on the cyclohexane ring in the chair-form is shown
in the figure in Q. 16.

I has thres chlorines in axial and three in equitorial positions, Gammaxene is also known as
lindane, This is 2 very toxic compound and constitutes 10-18% of BHC which is a mixture of
different isomers of hexachlorochelohexane. -

For preparation of BHC see Q. 16.

Q. 19. Give one method of preparation of malathion, its importance {0 farmers and
show how is it beiter thar DDT. :

Ans. For method of preparation of malathion, seeQ. 17,

Importance of melathion. .

Malathion is 2 potent and effective pesticide against insects, fungi and weed. It is a real boon
to the farmer 1o protect the crops from pests and insects.

Malathion has the advantags that i1 is a soft insecticide. This means that it cen be degraded
by ordinary environmental conditions. Thus it leaves no il effects. On the contrary D.D.T. iz a hard
insecticide. It is not easily degraded and leaves its toxic effects long after iis use.

Q. 20, Glve two examples of organcphosphorus insectides. What §s their mode of
action? : ' (Delhi, 2003)

Amns. One of the organophosphorus insecticides is malathion (see Q. 17). The other 18
tetratethyl pyrophesphate.

CHO © O  OCH; The insacts are lured by smell and corae
it i~ to poisoi bait.
o N Ty il
CHO o OC,H
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SYNTHETIC DRUGS, INSECT
PESTICIDES

. DRUGS
Q. 1. What are (2) antiseptics (b) antipyretics {¢) anaigesics (d) tranquilisers and hypnotics
(¢) antimalarials (f) antibiotics (g) non-antibiotic antimicrobial drugs.

{Meerut, 2000) _

Ans. (2) Antiseptics. Substances, which are applied externally to the infected skin to stop
micro-organism growth, are called antiseptics. Phenol, cresol, xylenol, chloramine-T, potassive
permanganate and boric acid in dilute solutions are used as antiseptics for dressin 2, mouth wash
and gorgles eic.

(b)) Antipyretics. Substances which lower down body temperature are calied antipyretics.
Patients suffering from high fever are administered & dose of antipyrstic substance. Commonly
used antipyretics are paracetamol, aspirin and phenacetin. .

(¢) Anslgesics. Substances which relieve the pain in boci;} areg called amaigesics., Such
substances depress the central nervous system thereby relieving the pajn. it is fournd tha:
substances which lower down the temperature also act as pain-relieving agenfs. Commenly vsed
analgesics are aspirin, codeine and morphine.

(d) Tranquilisers and kypuetics. Substances whizh induce sicep by reducing anxiety ar
called tranquilisers and hypnotics. Their effect is by way of action on nerve ceutres, Derivative
of babituric acid are commonly used as tranquilisars,

{e) Anti-malarials. Medicines used In the treatment of maleria are called anti-malarials,
Quinine, chloroquin, plasmoquin and proguanil are some of the commonly used anti-malarials.

() Antibiotics. Chemical substances produced by some specific micro-organisms like bacteria,
tungi or moulds and used to kill some other organisms are called antibiciics. The first antibiotic
substance penicillin was discovered by Fleming in 1929. We have a long list of antibiotics
including streptomycin, gentamycia, erythromyecin, tetracyclin, chloroamphenicol, 2mpicillin,
amoxcillin, which have been discovered since then. Every antibiotic substance besides having a
general effect, has a specific action, too.

(g} Non-antibiotic antimicrobial drugs. These drugs are not produced by micro-organism but
have the capacity to fight against certain organisms. Suiphanilamide, sulphadiazine and suipha
guanidine belong to this category,

Q. 2. Give 2 brief description of the synthesis and uses of aspirin (acetyl salicylic acid).

(Awadh, 2000; Garkwal 2000; Kerala, 2001 ; Nagpur, 2602)

Ang. It is synthesised in two steps:
(1) Conversion of sod. phenoxide into salicylic acid. Phenol is treated with sod. metal or a
conc. solution of sod. hydroxide to obtain sodium phenoxide, Carbon dioxide is then passed
204
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through it at 400 K under pressure 10 obtain sod. salicylate.
produce salicylic acid.

OH OH

ONza :
Nametal, €0 L
O @ i (Ol

Phenoi Sod. phenate Sod. salicylate

Salivylic zcid

{if) Conversioa of salicyiic acid into aspirin, Salicylic acid is subjected to acetylation with

presence of conc. H,S0, to give aspirin.
j’fl (IJCOCH3

o '\!—-COOH (CH,CON0
i

@ H* COOHI

Acetyl salioylic acid
{aszirin)

acstic anhydride in the

Salicylic acid

Tiges, 1, It is widely used as an analgesic and antipyretic.
2. It has besn long noticed that salicylic agid produced as & regult of hydrol
i3 dangerous and ¢&0 Causs bleeding fom the stomach wall, when aspirin is consum ed freely.
Q. 3. Give 2 brief deseripticn and uses of phenacetin. : s
Ans. p-eminophenol is subjectzd to acetylation with the help of acstic anhydride 1o obtain p-

hydroxy acetanilide, It is then treated with sod. ethoxide and eyl iodide to give phenacetin,

NI, NHCOCH, NHCQCH,
L r L |
P O (CH,C0),0 O CHONa O 5
e e e N
CHl A
O OH OC,H;
Phenacelin

p-Amino phenol p-Hydroxy acetanilide
d analgesic. .

Uscs. (i) It is used as a general antipyrstc an )
tain aspirin, phenacetin, and caffeine for

(i) 1t has long been used in APC tablets which con
curing common coughs and colds.

Q. 4, Briefly describe the synthesis and uses of parvacetamol. )

B (M. Dayanand, 2000; Garkwal, 2000; Kurukshetra, 2001; Nagpur, 2003; Delki, 2003)

Ans. Syrthesis. The starting material for obtaining paracetamol is p-aminophenol.

p-Aminophenol is acetylated with acetic anhydride to give p-hydroxy acetanilide or paracetamol.

Tt is hydrolysed with an acid to

ysis in the stomach
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+(CF,C0),0

CH
p-Amino phenol

- Usés. Ad'a safe antlpyrehc for curing fevers

benzene suiphonamide).

WATRETH i WP il

+ CH,COOH

oH

Parzceteriol

Q 5. Describe the synthesis, ph}maing:lca! axtion ami uses uf sur_‘-phmﬁamide {p—ammo—
{Kerala, 2000; Garkwal, 2000; Guwwahati 2002, Nagpur 2002)

Auns. Synthesis. Acetanilide is treaied with chlorosulphonic acid to produce p-acetamido

benzene. sulphonyl chloride which is treated with NH;

to produce p-acetamido benzene

sulphonamide. The latter on hydrolys s in thé presence of an: acid yislds suiphammm:dz:

NHCOCH, NHCGCH NHCOCH
O _cisoH j
o
Acetanilide
50, Ci 5921\75'11
p—Accumido benzene p-Aceamido benzene
suiphonyl chloride * suiphonamids
NHZ
/ H_zo
H+
SO,NI,
Suiphanilamide

It has got antibacierial properties. The antibacterial activity of sulphanilamide is associated

with i group. ‘

p-aminobenzoic acid iz em essential growth factor for most bacteria susceptible {0

'suiphanamade The theory of action is, that due to similarity in structure, Pacteria absorb

sulphonamide by mistake and (b bacteria cease tﬂ grow in msnhﬂ‘ Thus sulphonamides are

bactericidal as well as bacteriastatic.
Uses. 1. It is vsed as antibacterial agent.
_2. 1t is used in medicine to cuse cocci-infections, streptococei, ‘gonocecci and pneumococc;

Q 6. Dssmbe the synthesis and uses of sulphaguanidine.
(Awadh 2600; Kemla 2000; Kurukshetra, 2000; M. Da}anand 2000)
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Ans, The starting material for sulphaguaniding is the same as for sulphanilamide. p-acetamido
benzene sulphonyl chloride obtained in the first step is treated with guanidine {o ohtain

sulphaguanidine. D
0 0 - )
I | - : |
NH —C—CH, NH— C—CH, NH —C—CH,
| i -
O C1-S0;H NH,—C — NH,
_.___H__-.—-—ﬂ@' __-___.._...———P
: {Guanidine) ~ NE
Acatanilide “
80, $0,— NH—C—NH,
-acetarnido benzeng, : 5
suiphenyl chloride . lHZOJH

NH,

~ NH
| I
80, — NH—C —NH,

Sulphaguanidine.

{ses, It is used in the treatment of bacillary dysentry.
mphenicol {chiuromyzetin}.
(Bangsalore, 2002; Delhi, 2003) -

h is produced by gireplomyLes yenezuelas?,
- g

Q. 7. Describe the synihesis and uses of chlora

Ans, It is 2 lzevorotalory compound whic

I i
.

0]
e {
) (CH)N, /6‘\__ C — CH, — NH, (CH,C0),0

e OEN —J\—
(ify MC1-— C,HOH -
310 _/ o ﬁ

|
O,N @-— C — CH, — NH— € —CHy

o
ﬁ WH-=CeORy
HOHO “ pN @ & cn < [(CH,),CHOLAI]
Na,CO, (ag) CH,0 H Aluminium
: isopropoxide
1 Yy
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> g # ,q |
O,N —@— CH — cq< Bg |
2 CH,OH

OH

I
ON —( O >—-—CH~—-CH<CH20H

OH

Crganic Gham‘sw

NI—I2 '

L o] NHCGCHC,
_ * (7} Resotved
02N . CH - CH < | i 4 .
— (i) CHCl,— COOCH, b

{-) Chlerainphenicol

Uses, 1. It is very effective in the treatment of typhoid fever.
2. It is used for curing diarrhoea, pnsumonia and whooping cough.

Q. 8. Give the synthesis and uses of chloroguine. (Kurukshetra, 2001; Kerala, 2005 |

Ang, The structural formula of chioroquine is given bslow:

CH,

| /25 |

NH — CH— CH, — CH, — CH, — N

s
010 |
ol N
Synthesis of chloroquine invoives three siages s given below:
(i) Synthesis of 4, 7 dichloroguinsiinz
i
| Cl
C
N CH, .
O] ™ I, 4= [OJO |
/CH - 25,0
ci Nab, o i N
2-amino-4-chloro- Acetaldehyde 4, 7-Dichleroquinoline
benzoyl chloride
(if) Synthesis of 4-amino-1-dieth ylaminopentane
CH,OH  wun@cH), CHOH socl,  CHYCI
' “HCl HCI
. CHCI a7 cmNEH), -HAT cENGH),
Ethylene J
chlorohydrin
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CICH, - CHyN(CHs)h

[CH,COCHCOOC,H;J. Na’ “NaCl
Sod. salt of aceto-
acetic ester
CH,COCHCO etoni
; OCH;  _Keonc | cp cOCH,CH,CHN(GI)

| ,
CH,CH,N(CHy), e

Reductive - 5
—_— -CH-CH C,H
e CH; (EH CH,CH,CH,N( 1Hq),
NH,
4-amino-1-diethylaminopentana
(iif) Condensation of 4, 7 dichloroguinoline and 4-amino -1, I-diethyl aminopentane.

Cl

NH,, Ni, Ha

]/6 O +HN— (|?H — (CH,); — N(C,tLy),

ci N CH,

4, 7-Dickloroquinoling y =1
L 4-amino-1, 1-dicthyl aminopentans

{~ HCN ‘ C,H,OH, reflux

e

NH — CH — (CH,), — N(C,Hg)

ci _ L e

Chioroquing
1lges. 1t is used as a8 common medicine to cure malaria without side effects.
MISCELLANEQUS QUESTIONS

Q. 9. What are drugs? (Shivaji, 2000; Panjab 2000)

Ans. Drug is a broad term used for chemical substances, obtained from natural sources or
synthesised in-the iabosatory, used o cure ailments and diseases.

Antiseptics used o stop growth of microorganism on & wound, antipyretics used to lewer
down body temperature, analgosics used to relieve pain, antimalarials used to combat malaria and
antibiotics used to kill organism, arz all examples of arugs.

Q. 10. Give name structure and ong mathod of prepara:ian for an

(f) Antimaiarial (ii) Antipyretic

(iif) Antibacterial drug. -

Ans. An example of an antimalarial drug is quini
example, of anti-bacterial drug is chloramphenicol.

For structure and method of preparation, see questions

Q. 11. Name a drug which is used in treatment of typhoid. How it can

: 5 ' (M. Dayanand, 2000; Bangalore, 2001)

Ans. Chloramphenicol is used in tﬁe treatment of typhoid. It is an anti-bacterial drug.

E

ne, that of an antipyretic is paracetmol. An

8, 4 and 7 respectively in this chapter.
be synthesised?

3
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Foy the synthesis of chipramphenicol sse Q. 7.

. 12, Wriie the structursal formula of sulphaguanidinz? I iz used for the freatment of
which disease? o )

Az, Sulphaguanidite has the structure

. NH,

it

MNH
o
80, —~NH—C— NH,
Iti is us'ad in the treatment of bacillary dyseniry.
PESTICIDES AND INSECTICIDES
Q. 13, Explain the feliowing terms :

'(a) Pesticides : ’ {Bangalore, 2007}
(b) Imsecticides {Kanpur, 20013
{c) Herbicides

{d) Fungicides

Auns. (a) Pesticides. Cheminals whish are used fo kill insects, fungi and weeck arg catlad
pesticidss. These pesticides are used to protect the plants from diseaszzs, These e also used oy
mainiaining general hygiens. )

(&) Insecticldes, These are pur muim’ rypes of pesticides used For defroyz g insests, he
insecticides could be from orgsnic ¢r inorganic origin,

(i) Crganic insecticides. 0D T., benzene hex xzchloride, chleordane and aidrin arz soms
examples of organic insecticides. These insecticides ars gizhie to lght and heat.

Anciher category of orgawic insecticides are phosphate inscoticides, These includs malathicn,
parathion etc. and are very poisonous to insseis. Thesez insecticides destroy ha-*mﬁ.’ 23 well as
useful inseots. ) }

(i) Fnorganic inscoticides. Soras ¢omnmon inorganic insecticides are siven below,

Fhosine compounds in the form of sodivm, calgizm and barinm flucsilicates.

_ !l\la2 S8iF,, CaBif. and BaS;FG)

Arsenic compounds like arsenates of calcium and lead Lag{Asod)z, B (As(} )2

Mer Lanc chioride and celomel {mixture of mercury and mercury chloride) also act a3
inseotides. | fro C

(¢) Herbicides. Pesticides which urz used to destroy unwanted woeds in the crops 27g 0alisd
herbicides. Soms e::..aﬁplav of herhizides are simazine, 2, 4-D and 2, 4, 5-T.

{) Funﬁmades These are many, fungi which are responsible for producing pis;‘;t dispases.
Chemicals which desiroy such fungi are called fungiciics. Some cxamples of fungic cideg are!

Bardcaux, which is.a mixfure of lime, CuSO, and water.

Organo-metallic cnmpeunds of mercury and tin,

Dithiocarbdmates and pentaculorophanai - ]

Q. 14, What are the merits and Ysmerils of using pashcades” _ (Bangslore, 2002)

Ans, There is no doubt that pesticides protect the plants from insects, fungi and weeds, Lot
of food whxch was spoilt carlier by inszets, wesds and fungi is savcd now Wlth the discovery and
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use of more and more pesticides. Thus it has proved to be 2 boon to the mankind, But there i3 2
darker side of pesticides also. Soms of them are very tokic and leave a permanent effect. Such
pesticides are called hard pesticides. D.D.T. which is ani example of hard pesticide is not easily
degraded and destroyed by environment processes. Such pesticides continue to remain in soil,
water and plants, They also make their presence felt in the tissues of animals 2nd is thus a health
hazard, _ 4

Use of pesticides is, therefore, a hoon and a curse for the mankind,

Q. 15, Write down the preparsdon of D.D.T. What are its limitations in use?

(Meenu, 2000; Kwwlsheira, 2000; Devi Ahilyg, 2001; M. Dayanand, 2002, Bengalore, 2002}

Axns, il

Clv@CHHCCla |
Necacacift ; o

Ol

!
Ci

2,2, di{p-chicrophenyl) 1, 1, J-mchlorogthane (D.D.T.)

Preparation. it i3 shiained by condensation between chlorobenzene and ghloral in the
presence of an acid. ' -
; . h _ HS0, o
2 () ) +H—C—ctly, —te < () »-CH—CCh
\\_ o Clhigral
Chivrobenzene O l

Cl
{DD.T)

Uses. It desivoys insscis carrying dissases of malaria and typhus. However being a hard
pesticide, its continuous use poses an envircament problem and henee ifs use is being discontinued
slowiv. . . _ :

3. 16, Write the preparation and uses of SHC (hbenzens hezschioridel.
(Devi Akilya, 2001; Delhi, 2003; Purvanchal 20073

Ans.
1 S i
HY ci
Cl H
#° X Mi© s

€l H
Benzerie hexachleoride
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Preparation. It is prepared by the action of chloring on benzens. Aciion takes place in the
presence of sunlight by free-radica! mechanism, A mmmb of pmductJ corfaining isomers of 1 1,2

3, 4, 5, 6-hexachlorocyclohexzme (or benzens herachlend-“) is obizined, This mixiure is cal*ed
BHC or 646. :

k-
C % a1
Sunlight
+3Cl, —————
Cl ci

el

Benzene hexackloride

Benzene

There is one hydrogen atom linked at every corner which has not been b_awz'x.

There are 9 possible stereoisomers of BHC, out of which 8 have be=n identified. The toxic
properties of BHC are atiributed to r-isomer which constitutes 10-18% of the mixture. It is known
a8 gammaxene or lindane. It has the following chair-form structure;

1

QI

i
I

:'

E i
: /,/‘v\ i

.' i

f ;
Stucture formula of lindane ef)
Uses. It isyused as a potent inseciicide, i
Q. 17. Give the preparation and uses of malathion. (Bungsive:, 2601, Eurukshetra 2001 =8
Amns, =
S 1
“3{}), P 5 (,‘H{'_,‘C‘:*L«C,‘%5 _ -
CHZCOGCij :

Preparation. This important member of the class of organepj_gspiims.s is prepared by 1
reacting methyl alcohol (or ethyi alcohol) with phosphorus peniesuiphide to get dimethyl el |
dithiophosphate. The lafter on treatment with diethyl maleats underzoes hMichael addition to give o
malathion, _ _ .__'

: il ; ] B
4CH,OH+P,0; —— - 2(CHD),-P-SH+ HS

S S
il -
(CH,0),~P—SH-CHCOOCH, —— (CH 0]~ P $- CHCOOC,H,
CHCCOG,H, "”HZCOOCZH
Dimathyl Malathion

mazieaie




o413

8 leng
3z

2. 1t iz not 3 hard insecticide. It can be easily degraded by environmental conditions.

Tsss, 1. Malathion is an effective insecticide. It has the merit of being jess toxic to mammals.

ADDITIONAL QUESTIONS

Q. 18. What Is gammaxene? How cas BEHC be prepared?

. Ans. Gammaxenpe is ono of the conformational isomers of hexachlorocyclohexane.
Arrangement of hydrogen and chiorine groups on the cyclohexane ring in the chair-form is shown
in the figure in Q. 16

Tt has thres chiorines in axial and thres in equitorial positions, Gammaxene is also known a3
lindane. This is 2 very toxic componnd and constitutes 10-18% of BHC which is a mixture of
differsnt isomers of ‘hexachlorochelohexans, .

For preparation of BHC seg Q. 16.

0, 19, Give ¢as gnsthod of preparation of malaihion, its importance 10 farmers and
show how is it bester thar DDT. :

Ans, For method of preparation of malathion, see-Q. 17.

Importznce of melathisn. _

Malathion is 2 potent and effzciive pesticids against insects,
to the farmer to profect the crops from pesis and insects.

Malathion hes ihs advantage that it is 2 soft insscticide. This means that it can be degraded
[3.T.is a hard

fungi and weed. It is & real boon

by ordinary envizommental conditions. Thus it jeaves no ill effects. On the contrary D,
inseciigide. Tt is not sasily degraded and leaves its toxic effects long after its use.

(. 29. Glve two examples of erganophosphorus tnsectides. What fs their mode of
: ‘ i (Delhi, 2603)

(sse Q. 17). The other is

action? :
Ams. One of the organophosphorus insecticides is malathion
tetratethv] pyrophosphate.

cHOo O G _oCH The insects are Jured by smell and come
~ I e . .
3 to poisor bait,

P . 4
4 - . -
\/ \G/ \

CHO OC,H,




