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Cytosine. a hydro] sis i g > i
Foltong 2 moiie s y pProduct of nucleic acidg can be sSynthesised by
1) Wheelep and g
nl b 0 S
S-Iythyhsothiourea coqinson

: method (1903) - Here startin materials are
and SOdlol'ormylacet,ic ester, .
O Cl
NI~ ]fl()()C
SIS (-‘/ B N N~ H ) PO
Cals \NI*I N‘&18CH/(' Ho— i \ —P()&» NZ ‘ NH
Y —
HSCQS N ll;C.,S)\N F1O1
N, NH,
N~ ;
—_— )\ \ 1By 31:
07 N HiC 87 YN
Cytosine } ST
S _ . H
(2) Tariso et qf. method (1957) - In t

his method starting materia|
alodlaldehyde acetel and hydroxyl amine

nt reactions with dimethyl sulphate and urea
: tosine. '
yield cy Lgic

(so-oxazol is prepared from m

' NH-
P iresedde g /CN S

it !

CH(OEt), o T\ (Eso, CH NH,CONIL, N7
ct {,,/ + NH,OH.HC] — 0 7 “Naon™ .‘ — (.‘.41:-100Nz\ | )\ \
“NCH(OE1), | - AN Cn HoONa AN
‘1so-oxazol . . o Ot \
S B-Ethoxyacrvlonitrile

(2) Thymine

o o OH 5
CH;: . N /*/l(uls
HN =
)\N ’ \—_— HO/KN
© H

2. 6-dihydro

Thymine can be synthesise

w-S-melhy1-1.)y'rimxdmc

ny of the following methods
y a
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NUCLEOSIDES. NUCLEOTIDES AND Nucy,

EIC ACIDS
SAM ;

‘ 7
Phﬂnmm salt

.\ i s (0(] l) ) i 0
A Y th\l.‘l lL 18 llill\ll(!'& me y nuLlu"ph”u ‘

' Diffsrong
thyletmg ngent,

N, N e

P

Sources
(m.p. 360°q]

HZN/]%N ‘ N'/J

of Guanipe .
Anine ; Pancreus of cattles, in g

vano and certain fish scales

Synthesis of Guanine
(1) Fischey

a S Synthesig (1897)
OH OH
; N NH aq. KOH =
’ , aq). N NH NH, i =<3
1, NHj in N N—H
i 100
CIJ%N N’J\CI " SN | N/I\m Hon ‘

HN“ SN N

\lkll

oH
H—N syl o NF =
H:N./.kN H:N/L\N N/)
, ' (Guanine) Guanine
(ii) Traube synthesis (1900) :
' T ‘ OH OH
A , NH,
N BOOC  pove NP (i) tiNO, ¥
HN == C\ + = /CHZ xS \ — . -(ii) NH4HS )\ )
NH, NC CHNT N\, HaN N7 i,
4 ' HCOONa
HCOOH,
Ol
N7 NH

N

HN7 N7 N
B (Guanine)
; ted compounds arc

: nd RNA. Its rela o
: It is a part of DNA a imethylated purines.
Impprtance g é‘j llfe WI;IiCh are dimethylated and ftol ::d 'mytcu and coflie.
LJeobromine Sud CATHT in chocolate; whereas caffiens 18 ive caffiene by natures
Theobromine is Presel&f}:nogromine gets methyla!;ed Lgng;\; . preqervoé aromati

' e , trogen o ;
Both are stimulants. urs at ni

ion occ
methylating agent SAM. Methylation

b,
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H
7 - Aq. N13 N HL A N7 N
)\ /> )\N /k ‘\N\ NJ ¥ !
Cl (Ndemng, ;

2, 6. & ‘Irichloropurine (1904)
be Synthesis (1
(ii) Trau yn NI N,
_NH- NC NaOLt () [INO, N7l\ NH.
g= C >clly )\ (ii)NIL;llS
‘ \NH " NCT SNy
Thicurea H H.,
. l”()()()“
NIH- NH; NI,
NZ NH _Nasalt  NZ N\ ~NHCI)

Z NH H,0 )l
N ' ) «——-S)\N N) 250°C y 1}\1{ -

l§N N

(Adening)
(iii) Todd et al. Synthesis (1943)
NH, N,
== CgH
NB; NC _EtONa. 675 H,, Rancv Ni N7 NII
7 N - 2
hC\}\T}I NC/CH N N CGI_I\ LI()H l\ 100 C. Plu%\ul'b K \ S
) . ]. t I N NH:
Formamudin Phenylazomalanonitriie
. ' ; NCS,H
NaOH
2 NH,
NHCHS

Bml with N7

/] W "du ‘\

(4 \.dcmnu,)
nee : It is a part of DNA- and RNA. Adenosine triphosphate (ATP),
so contains it and ATP gets converted into

Importa
hylation with amino acid methionine inside

source of energy for living beings, al
S-Adenosyl methionine (SAM) by met

the living beings. ‘ :
NH, 0 0 0 :

0 | | | \

Z N O-—-P—0—P—0—P—O0H ::

I I
OH OH  OH

He, NH:\

. ~Mc
l HOOC 8

(methionine)
Me

COOH.

N S O -
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" bases, sugars and phdsphoric

v

sugar

235
is lllustrated below \
‘ OPO, 1,
TOC, .
? i Ilydrnlysi-&
I
O
I 1 Ol 11
1O ll“ O ) Nucleotide
' l Hydrolysis
HOH,¢ Base
O
: + HiPO,
131 131
HO __ - . - OH (Nuc'leos'\dC)
Hydro\yx'm
. . ?-deoxy-])—ribosc
H N E S fpllnnc T Pyrimidine base
DNA H ‘
— DNA containg. adenine, guanine, -¢ytosine 4nq thymine as bages
deoxyribose Sugar +~phosphoric acid unit, '
— RNA containg adenine

» 8Uanine, cytosine ang uracd as bageg and pit
sugar + phosphoric acid unit,’

—- HIIEs and as thejy combinations ip nucleic 3
[DNA and RNA] is given below : e 2 3
() Purine and Pyrimidine Bases
(AP

urine bases : Pyrine is a cyclic diureide

) o . -‘L\j‘ f) y .

(a) Adenine ;-

6-.‘\min()pl|rillc .
) en L] L ¢

Synthesis of Ad'enige( 1 <
(i) Fischer’s metho

extract (m.p. = 3
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ring as well as amide functionality. It is also because enz

. v Zzyme involved oo
both molecules in correct onentation to react by N-methylation. s ved brings
@)

O
Me —N N— ]:— Me—N
)\ T— : N —Me
HO

("l'heobmmmc)

|

: Me
R/Q/\d (SAM) - : Cafliene
Medlcal Applications of Purine bases :

6-Mercaptopurine possess antitumor and antileukemic activities way
revealed by Gertrude Elion and George II1tch1ngs (1950).

It is usced ip
combination with other chemotherapeutic agents for the treatment of leukemia
in children with promising results.

Following purlnes have good medlcmdl values :

O OH SR
HN
\ vy
HQN*N | N> kN/l”\N>
k O /\/OH r;\llopuri nol
Acylovir '

6-Mercaptopurine :
Allopurinol is standard for the treatment of gout whereas, acylovir, is an

effective drug for the treatment of diseases caused by the h(,rpcs virus including

herpes simplex — Type I i.e. fever blisters,
‘varicella-zoster (shingles).

, Type 2 i.e. genetal herpes and
. (B) Pyrimidine bases

.

L NI . .
Pyrimidine nucleus is < - 'N.and pyrimidine bases present in nucleic
acids are : cytosine, thymine and uracil. Pyrimidine nucleus can be created by
condensing urea with malonic acid.

0 oLl

()- /NHq HOOC\ p‘oc’|3 - HNT CH, NZ

. ' H

Barbituric acid
From bdrblturlc aud pyrimidine can bc obtained in followmg steps

_pocl; _zodust, N Z |
\ hol water K
.HO C l Cl N

Pyrimidine bases present in nucle;c ac1ds are described below
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