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ABSTRACT

Selective preparation of 6-chloro-8-subtituted-9[H]-purines has been
achieved, by treating 6-halo-4,5-diaminopyrimidine and substituted aro-
matic acid with pyridine reagent to get 75-90% yields by refluxing at short
reactiontime 1.5t0 2.0 hours. Their chemical structureswere characterized
using IR, H* NMR and Mass spectral studies. All the above compounds
were screened for anti-microbial activity, anti-oxidant activity and their bio-
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assay showed them to possess significant antimicrobial activity and anti-

oxidant activity.

INTRODUCTION

Purines derivatives have been the subject of con-
siderableinterest from many biol ogica™® point of in-
terest and consequently the synthesis of these com-
pounds have gained importance. The condensation of
pyrimidines®” and substituted aromatic acidsin the
presence of pyridine under reflux condition yiel ds 6-
chloro-8-subtituted-9[H]-purines derivatives (5) in
goodyield. Thereactionisvery fast and 90% conver-
sation was observed in 2 hourstime of reaction. We
have been encouraged by these resultsand examined
with severa aromatic acids under the optimized con-
ditions(TABLE 1). Herethe acetonitrileismuch bet-
ter solvent than al other tested solvents such as
MeOH, DCM, THF in small amount of pyridineto
get highyields 75-90%.

4,6-dichloro-5-nitropyrimidine (2)® was pre-
pared form thereaction of 4,6-dichloropyrimidinewith
nitration to obtai ned 90% yield dueto themild condi-
tionsin strong nitric acid was used. Compound (2) was
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further converted to compound (3)1*2% by reaction with
40% ethanolic ammonia ingoodyield. Further com-
pound (3) under reduction*>8 with Fe/HCI in ethanal
to give 6-chloro-4,5-diaminopyrimidine (4)1%22,
Herewe have devel oped an efficient synthesis of
several new 6-chloro-8-substituted-9[H]-purine de-
rivativesthrough the condensati on between 6-chloro-
4,5-diaminopyrimidinesand substituted benzoic acids
and phenyl acetic acidsusing pyridineasthe catalyst.
Theattractivefeatures of thisprocessarelow cost re-
agents, good reaction yields and short reaction time.
Thereforeit isan effectivemethod for the synthesi s of
8-subtituted-9[H]-purinederivativesTABLE 1.

EXPERIMENTAL PROCEDURE

The!H-NMR spectrawererecorded at 500 MHz
with a Bruker Avance DPX 300 instrument. Mass
spectrawere recorded under ESI-Masswith aL C-
Trap-SL instrument and presented asm/z (% rel int.).
Elemental analyses(C, N, H) resultswere found to
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reflux N NH, Aromatic acid
(4) (5a-h)

5a R=4-Methoxy phenyl

5b R=P-Tolyl

5¢c R=Benzyl

5d R=3,4 Dimethoxy phenyl

5e R =2-Chloro phenyl
5f R =4-Bromo benzyl
59 R =2-Ethoxy phenyl
5h R =4-Chloro-2-ethoxy phenyl

Scheme 1

bein good agreement with thecd culated val ues. Melt-
ing pointswere determined with Capillaries Thomas
Hoover melting point gpparatus and are uncorrected.
TLC monitored al reactionsand purity of the synthe-
sized compounds.

General procedure

6-Chloro-8-subtituted-9[ H]-purines: A mixture of
6-chloro-4,5 diaminopyrimi-dines(1mmoal), substituted
benzoic acids and phenyl acetic acids (1.1mmol),
acetonitile (5ml) and catalytic amount of pyridinewere
stirred under reflux for about two hours. Theresulting
mixturewascooled and acidified and recrystalized with
ethanol.

6-Chlor 0-8-(4-methoxy phenyl)-9[H]-purine(5a)

0.769 (85%yield), Solid, mp.: 242-244°C (etha-
nol). *H NMR spectrum (DM SO-d,, 200 MHz): 5 3.8
(3H, s); 7.0 (2H, d); 8.25 (2H, d); 8.6 (1H, s). ESI-
Mass spectrum, m/z (1, %): 261[M+H]* (100). Found,
%: C 55.26; H 3.44; N 21.48; Cl 13.61; O 6.13.
C,H,CIN,O. Calculated, %: C 55.28; H 3.46; N

12" 9

21.50; Cl 13 63.
6-Chloro-8-p-tolyl-9[H]-purine(5b)

0.71g (83.5%yvyield), Solid, mp.: 257-258°C (etha:
nol). *H NMR spectrum (DM SO-d,, 200 MHz): 5 2.45

(3H, 9); 7.30(2H, d); 8.2 (2H, d); 8.6 (1H, s). ESI-
Mass spectrum, m/z (I, %): 244.9[M+H] * (100).

Found, %: C58.87; H3.71; N 22.89; Cl 14.50. C_H.
,CIN, Caculated, %: C 58.89; H 3.70; N 22.90; Cl
14.52.

6-Chlor 0-8-benzyl-9[H]-purine(5¢)

0.7g (81% yield), Solid, mp.: 160-163°C (etha-
nol). *H NMR spectrum (DM SO-d,, 200 MH2): 6 4.22
(2H, s); 7.33(5H, m); 8.6 (1H, s); 13.4 (1H, 5). ESI-
Mass spectrum, m/z (I, %): 244.9[M+H] * (100).
Found, %: C 58.87; H 3.66; N 22.88; Cl 14.50.
C,H,CIN, Cdculated, %: C 58.89; H 3.68; N 22.90;
Cl 14.51.

6-Chlor0-8-(3,4-dimethoxyphenyl)-9[H]-purine
(5d)

0.81g(90%yield), Solid, mp.: 250-252°C (etha-
nol). *H NMR spectrum (DM SO-d,, 200 MHz): 6 3.90
(3H,s); 3.95(3H, s); 7.08(1H, d); 7.85(2H, m); 8.6
(1H, s). ESI-Mass spectrum, m/z (1, %): 291[M+H] *
(100). Found, %: C53.69; H 3.74; N 19.25; Cl 12.23.
C,H,,CIN,O, Calculated, %: C 53.70; H 3.78; N

13" 11

19.27; Cl 12 22
6-Chlor 0-8-(2-chlor ophenyl)-9[H]-purine(5e)

0.64g(80%yield), Solid, mp.: 204-205°C (etha-
nol). *H NMR (DM SO-d,, 200 MHz): 5 7.4 (3H, m);
7.95 (1H, d); 8.7 (1H, 9); 13.9 (1H, m). ESI-Mass
spectrum, m/z (1, %): 291[M+H]* (100). Found, %: C
49.80; H 2.24; N 21.11; Cl 26.80. C H,CI.N, Cal-
culated, %: C 49.81; H 2.26; N 21.13; Cl 26.79.
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TABLE 1: Synthesisof 6-chloro 8-subtituted-9[H]-purines

Entry R Product Time (h) Yield (%)
COOH
cl
5a NT N ’\{
U Me 2.0 85%
N NH
OMe
COOH
cl
5b N N\
I|\ _ Me 15 85%
N NH
CHg
HOOC
i \CH2 cl
C N
© Nl)i[\ 15 85%
N
N“
COOH
cl
OMe
5d N N\
OMe |N/ & Me 15 90%
OMe
COOH cl cl
5e cl N [\{
IL _ 2.0 80%
N~ NH
HOOC
\CHZ cl
5f N N\
U Br 2.0 75%
N~ ~NH
Br
COOH ¢l cHeo
OC,H N 85%
e A s S v
N/ NH
COOH o
OCaHs e 83%
N 0
: -~
N NH
Cl
6-Chlor 0-8-(4-bromaobenzyl)-9[H]-purine (5f) Found, %: C 45.95; H 2.53; N 17.84; Cl 11.30; Br
0.53g (75% yield), Solid, mp.: 181-182°C (etha-  22.30. C ,H,BrCIN, Calculated, %: C 45.93; H 2.55;

nol). *H NMR spectrum (DM SO-d,, 200MHz): §4.22 N 17.86; Cl 11.32; Br 22.32.

(2H,9); 7.24 (2H,d); 7.42 (2H, d); 8.6 (1H,s); 136 . (. i -

(1H, s/m). ESI-Mass spectrum, m/z (I, %): 6-Chloro-8-(2-ethoxypheny!)-9H]-purine(5g)
322.8[M+H]* (100) & 324.9[(M+2)+H]* (100). 0.569 (78%yield), Solid, mp.: 170-172°C (etha-
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TABLE 2: Antibacterial activity* of thetar get compounds(5a-h)

Zone of inhibition (mm)

Compound Concentration

Gram-positive bacteria

Gram-negative bacteria

(1g) S.aureus B.subtilis P.vulgaris K.pneumoniae
5a 100 30 31 31 35
200 35 38 40 39
b 100 20 22 17 19
> 200 26 25 22 21
100 25 28 20 25
> 200 30 32 23 28
q 100 32 30 26 26
> 200 35 35 28 30
100 12 11 14 13
> 200 15 13 17 16
5 100 26 26 20 21
200 32 30 24 24
59 100 27 26 31 34
200 32 30 36 40
5h 100 11 12 11 11
200 14 16 14 13
. 100 35 38 40 42
Chloramphenicol 200 39 a1 a4 45

*¢=100pg / ml. * ¢ =200pg / ml

nol). '"H NMR spectrum (DM SO-d,,, 200 MHz): 5 4.22
(2H, q); 1.48 (3H, t); 7.18 (2H, m); 7.45 (1H, m);
8.25 (1H, d); 8.48 (1H, s); 12.8 broad (1H, s). ESI-
Mass spectrum, m/z (1, %): 275[M+H] * (100). Found,
%: C 56.819; H 4.02; N 20.38; Cl 12.91.
CH,,CIN,O. Calculated, %: C 56.83; H 4.00; N
20.40; Cl 12.93.

6-Chlor 0-8-(4-chlor o-2-ethoxyphenyl)-9[H]-purine
(5h)

0.60g (83%vyield), Salid, mp.: 157-158°C (etha-
nol). *H NMR spectrum (DM SO-d,, 200 MHz): 5 4.22
(2H,q); 1.48(3H,t); 7.18(2H, d); 7.45 (1H, s); 8.35
(1H, 9); 12.8 broad (1H, s). ESI-Mass spectrum, m/z
(1, %): 309[M+H] * (100). Found, %: C 50.48; H 3.24;
N 18.17; Cl 22.90. C_H,,CIN,O. Calculated, %: C

13" '11

50.51; H 3.26; N 18.12; Cl 22.94.
Antimicrobial testing

Thecompound (5a-h) wastested for in vitro anti-
microbial activity at two different concentrations 100
and 200ug per disc. The antibacterial activity was
screened against Saphylococcus aureus, Bacillus

subtilis(Gram-positive bacteria) and Proteuswvulgaris,
Klebsi ella pneumoniae (Gram-nagative bacteria) on
nutrient agar platesat 37°C for 24 hrsusing chloram-
phenicol asreferenceduring. Thecompoundsweredso
evauated for their antifungal activity against Aspergil-
lus niger and Pencillium chrysogenium using
fluconazoleassandard drug. Fungi culturesweregrown
on potato dextroseagar (PDA) medium at 25°C. The
spore suspension was adjusted to 10° poresmi- at an
mg ml concentration by the Vincent and Vincent
method.

Antioxidant testing

The compounds (5a-h) istested for antioxidant
property by nitric oxideand DPPH methods.

Assay for Nitric Oxide (NO) ScavengingActivity
Sodium nitroprusside (5uM) in phosphate buffer pH
7.4 wasincubated with 100uM concentration of test
compounds dissolved in asuitable solvent (methanol)
and tubes wereincubated at 25°C for 120 min. Con-
trol experiment was conducted with equal amount of
solvent in an identical manner. At intervals 0.5ml of
incubation solution wastaken and diluted with 0.5ml
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TABLE 3: Antifungal activity* of thetarget compounds
(5a-h)

TABLE 4: Antioxidant activity* of thetarget compounds
(5a-h)

Concentration Zone of Inhibition (mm)

% Inhibition at 100 uM

Compound (ng/ml) A.niger P.chrysogenium Compound Nitric oxide method =~ DPPH method
100 24 20 5a 82.25 84.74
>a 200 27 26 5b 34.33 38.12
100 14 14 5¢c 91.18 93.65
o 200 19 17 5d 29.21 27.75
100 26 26 5e 70.23 72.25
> 200 30 29 5f 24.35 22.25
100 31 18 59 75.10 74.25
>d 200 38 19 5h 78.24 68.25
o 100 15 25 *c=100uM
200 18 28 bient temperaturefor 25 minutes and the absorbance
. 100 17 30 was measured at 517nm. The difference between the
200 22 32 test and the control experiments wastaken and ex-
5 100 30 26 pressed as the percentage scavenging of the DPPH
200 33 28 radical .
- 100 28 16
200 32 18 RESULTSAND DISCUSSION
100 38 41
Fluconazole
200 42 44

*Cc = 100pg /ml, *c = 200ug / ml

of griess reagent (1% sulfanilamide, 0.1% N-
naphthyle-thylenediamine dihydrochlorideand 2% o-
phosphoric acid dissolved in distilled water). The ab-
sorbance of the chromophore formed during diazoti-
zation of nitritewith sulfanilamide and subsequent N-
naphthyle-thylenediaminedihydrochloridewasread at
546nm.

Reduction of 1,1-diphenyl-2-picrylhydrazyl
(DPPH) Free Radical (DPPH Method): The nitro-
gen centered stablefreeradical DPPH has often been
used to characterize antioxidants. Itisreversibly re-
duced and the odd electron inthe DPPH freeradical
givesastrong absorption maximum at 517nm, which
ispurpleincolor. Thisproperty makesit suitablefor
spectrophotometric studies. A radical scavenging an-
tioxidant reactswith DPPH stablefreeradical and
convertsintol,1-diphenyl-2-picrylhydrazine. There-
sulting decolorization is stoi chiometric with respect
to the number of electrons captured. The changein
the absorbance produced in this reaction has been
used to measure antioxidant properties. The solutions
of test compounds (100uM) were added to DPPH
(100uM) in ethanol. The tubeswere kept at an am-

@Wu'c CHEMISTRY —

Theresults of the compounds of preliminary an-
timicrobial testing areshownin TABLE 1and 2. The
results reveal ed that the inhibitory activity against
Gram-positive bacteriawas higher than Gram-nega-
tive bacteria. Theimidazole derivatives (5b), (5e),
and (5h) were displayed least activity. The com-
pounds (5a), (5¢), (5d), (5f), and (5g) showed ex-
cellent activity against Gram-positive bacteria(inhibi-
tory zone>25mm) and good activity against Gram
negative bacteria (inhibitory zone>20mm). All thetest
compounds (5a), (5¢), (5d), (5g), and (5h) excel-
lent activity and compounds (5b), (5e) and (5f) ex-
hibited moderate activity when compared to that of
standard drug fluconazole a the same concentration
as the test drugs against Aspergillus niger. Com-
pounds (5a), (5¢), (5€), (5f) and (5g) excellent ac-
tivity and compounds (5b), (5d) and (5h) exhibited
moderate activity when compared to that of stan-
dard drug fluconazol e at the same concentration as
the test drugs against Pencillium chrysogenium
(TABLE 1 & 2). The compounds (5a), (5c), (5€),
(59) and (5h) exhibited high antioxidant property in
both Nitric Oxide and DPPH methods at 100 uM
concentrations (TABLE 3).
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