
INTRODUCTION

Pyrimido pyrimidine and its derivatives are
interesting class of nitrogen containing  heterocyclic
compounds  which are widely found in bio-organic
and medicinal chemistry with application in drug
discovery. Pyrimido [4,5-d] pyrimidines, pyrido [2,3-
d] pyrimidines are important class of annulated
uracils which have biological importance1 because
of  their connection with purine pyrimidine system2

. Some of them exhibit significant biological and
pharmacological activities such as antifolate
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ABSTRACT

Guanidine hydrochloride (1) on treatment with bis(methylthio)methylene malononitrile (2)
in N,N-dimethyl formamide (DMF) and  catalytic amount of anhydrous potassium carbonate gives
diimino pyrimido pyrimidine (3). The later were further reacted with various substituted 2-amino
benzothiazoles (4) to gives bis (diimino benzothiazolo pyrimido pyrimidines) (5a-g). All these
synthesized compounds were screened for their antimicrobial activity.

Key words: Bis(methylthio)methylene malononitrile; Guanidine hydrochloride;
N,N-dimethyl formamide (DMF) and Potassium carbonate.

activity3, antibacterial activity4-7, tyrosine kinase
activity8. Numerous reports have appeared in the
literature for preparation of fused heterocycles.
Derivatives of pyrimido pyrimidine are useful as
bronchodilators9, vasodilators10, antiallergic11 and
hypersensitive agent12, more over they display
potent inhibitory properties regarding tyrosine
kinase domain of epidermal growth factor
receptor13. Various researcher reported pyrimido
pyrimidine explore the antitumor14, antiviral15,
antioxidant16, antifungal17 and hepatoprotective
activities18.
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A survey of literature reveals that few
references are available on the synthesis and
biological activity of heterocycles containing a
benzothiazole fused with pyrimidine ring19-22.
Patrick Jimonet and his research group23 reported
the synthesis and pharmacological activity of 3-
substituted -2-imino benzothiazolines. These
compounds were found to be three times more
potent than 6-(tr i f luoromethoxy)-2-
benzothiazolamine (Riluzole), a blocker of
excitatory amino acid mediated
neurotransmission. These observations stimulated
us to considerable interest for the synthesis of new
compounds in which the imino pyrimidine ring is
fused through a nitrogen atom with another
biological active nucleus such as benzothiazole.
Recently our research group reported synthesis
of pyrimido thiazine and its derivatives24-26.

 The present review is devoted exclusively
to the synthesis of diimino pyrimido pyrimidine and
its reaction with 2-Amino benzothiazoles. In present
manuscript we emphasize the synthetic routes to
heterocyclic compounds via diimino pyrimido
pyrimidine with evaluation of their anti microbial
activity.

MATERIAL AND METHODS

All the chemicals used in the present
study are of analytical grade purchased from
Himedia chemical co. All reactions were monitored
by thin layer chromatography, were carried out on
0.2 mm silica gel-C plates, the spots were
examined under UV light chamber. Melting points
of synthesized compounds were determined by
Electrothermal IA 9000 SERIES digital melting
point apparatus and were uncorrected. Solvents
were purified according to standard procedure.
Infrared spectra were recorded in Nujol or as
potassium bromide pallets on infrared
spectrophotometer, nuclear magnetic resonance
spectra were obtained on Brukner advance
spectrophotometer 400 MHz, Mass spectra were
recorded on FT-VC-7070 H Mass spectrometer
using the EI technique at 70 eV. All the reactions
were carried out under ambient atmosphere.
Elemental analysis was performed on a Heraeus
CHN-O rapid analyser.

General procedure
2,6-dihydro-2,6-diimino-4,8-bis(methylthio)-1H-
pyrimido[1,2-a]pyrimidine-3,7-dicarbonitrile (3)

A mixture of guanidine hydrochloride (1)
(0.01 mol) and bis(methylthio)methylene
malononitrile (2) (0.02 mol) in 20 ml of N,N-dimethyl
formamide (DMF) and anhydrous potassium
carbonate (10 mg) was refluxed for 12 hours. After
completion of reaction, the reaction mixture was
cooled to room temperature and poured in to ice
cold water. The seperated solid product was filtered
, washed with water and recrystalized from N,N-
dimethyl formamide-ethanol mixture to give pure
(3).

Yellow powder, Yield 62%, M.P. 190-192
°C. IR (KBr/cm-1) 3416 cm-1 (=NH) , 3380 cm-1 (-NH),
2205 cm-1 (CN), 1680 cm-1 (C=N-): 1HNMR (400
MHz,DMSO-d6):  = 2.1 (s, 1H, -NH), 2.7 ( s, 6H,
SCH3),  8.1 (s, 2H,=NH): EI-MS(m/z: RA% ): 303 (M+).
Anal. Calcd for C11H9N7S2: C:43.56,  H:2.97,  N:32.34,
found: C:43.31,  H:2.84,  N:32.21.

Diimino bis benzothiazolo pyrimido pyrimidines
(5a-g)

A mixture of (3) (0.001 mol) and
independently varios substituted 2-amino
benzothiazoles (4) like 2-amino benzothiazole, 2-
amino-6-methyl benzothiazole, 2-amino-6-methoxy
benzothiazole, 2-amino-6-bromo benzothiazole, 2-
amino-4,6-dimethyl benzothiazole, 2-amino-5,6-
dichloro benzothiazole, 2-amino-5-nitro
benzothiazole (0.002 mol) in 10 ml of N,N-dimethyl
formamide (DMF) and anhydrous potassium
carbonate(6 mg) was refluxed for 8 hours. The
reaction mixture was cooled to room temperature
and poured in to ice cold water. The separated solid
product was filtered , washed with water and
recrystalized from N,N-dimethyl formamide-ethanol
mixture to give pure (5a-g).

5a
Brown powder, Yield 68%, M.P. 215°C. IR

(KBr/cm-1) 3450 cm-1 (=NH), 3365 cm-1 (NH), 1690
cm-1 (C=N). 1HNMR (400 MHz,DMSO-d6): 6.2-6.7
(m, 8H, Ar-H), 8.5 (s, 4H, =NH): EI-MS (m/z: RA% ):
507 (M+). Anal. Calcd for C23H13N11S2 C: 54.43, H:
2.56, N: 30.37, found; C: 54.27,  H: 2.51, N: 30.15.
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5b
Brown powder, Yield 71%, M.P. 205°C. IR

(KBr/cm-1) 3432 cm-1 (=NH), 3372 cm-1 (NH), 1660
cm-1 (-C=N-). 1HNMR (400 MHz,DMSO-d6): ́  = 2.2 (
s, 6H, Ar-CH3), 6.1-6.8 (m, 6H, Ar-H), 9.1 (s, 2H,
=NH): EI-MS (m/z: RA% ): 535 (M+). Anal. Calcd for
C25H17N11S2 C:56.07,  H:3.17,  N:28.73; found:
C:56.01,  H:3.08,  N:28.45.

5c
Brown powder, Yield 66%, M.P. 224°C. IR

(KBr/cm-1) 3440 cm-1 (=NH), 3342 cm-1 (NH),
1667cm-1 (-C=NH-): 1HNMR (400 MHz,DMSO-d6): 
= 3.6-3.8 ( s, 6H, -OCH3), 6.8-7.5 (m, 6H, Ar-H), 8.8
(s, 2H, =NH): EI-MS (m/z: RA% ): 567 (M+). Anal.
Calcd for C25H17N11O2S2 C:52.91,  H:2.99,  N:27.16;
found; C:52.77;  H:2.82;  N:27.03.

5d
Yellow powder, Yield 62%, M.P. 219°C. IR

(KBr/cm-1) 3426 cm-1 (=NH), 3354 cm-1 (NH), 1678
cm-1 (-C=N-): 1HNMR (400 MHz,DMSO-d6): = 7.0-
7.7 (m, 6H, Ar-H),  9.2 (s, 4H, =NH): EI-MS (m/z:
RA% ): 665 (M+). Anal. Calcd for C23H11N11S2Br2

C:41.50;  H:1.65;  N:23.15; found; C:.41.34;  H:1.51;
N:23.07.

5e
Yellow powder, Yield 72%, M.P. 230°C. IR

(KBr/cm-1) 3442 cm-1 (=NH), 3377 cm-1 (NH), 1673
cm-1 (-C=N-): 1HNMR (400 MHz,DMSO-d6):  = 2.3 (
s, 12H, -CH3), 6.2-6.6 (m, 4H, Ar-H), 8.8 (s, 4H, =NH):
EI-MS (m/z: RA% ): 563 (M+). Anal. Calcd for
C27H21N11S2 C:57.54,  H:3.73, N:27.35; found;
C:57.36,  H:3.67,  N:27.25.

5f
Brown powder, Yield 58%, M.P. 236°C. IR

(KBr/cm-1) 3446 cm-1 (=NH), 3350 cm-1 (NH), 1680
cm-1 (-C=N-): 1HNMR (400 MHz,DMSO-d6):  = 6.5-
7.8 (m, 4H, Ar-H), 9.5 (s, 4H, =NH): EI-MS (m/z: RA%
): 645 (M+). Anal. Calcd for C23H9N11S2Cl4 C:42.79,
H:1.39, N:23.87; found: C:42.72,  H:1.24,  N:23.62.

5g
Brown powder, Yield 65%, M.P. 210°C. IR

(KBr/cm-1) 3420 cm-1 (=NH), 3340 cm-1 (NH), 1675
cm-1 (-C=N-): 1HNMR (400 MHz,DMSO-d6):  = 6.8-
7.8 (m, 6H, Ar-H), 9.6 (s, 4H, =NH): EI-MS (m/z: RA%
): 597 (M+). Anal. Calcd for C23H11N13O4S2 C:46.23,
H:1.84,  N:30.48; found; C:46.08,  H:1.59,  N:30.32.
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Comp. No. R1 R2 R3 R4

5a -H -H -H -H
5b -H -CH3 -H -H
5c -H -OCH3 -H -H
5d -H -Br -H -H
5e -H -CH3 -H -CH3

5f -H -Cl -Cl -H
5g -H -H -NO2 -H

RESULT AND DISCUSSION

Our approach to synthesize bis (diimino
benzothiazolo pyrimido pyrimidines), we have
performed efficient reaction to connect guanidine
hydrochloride (1) and  bis (methylthio) methylene
malononitrile (2) were condensed in N,N dimethyl
formamide and catalytic amount of anhydrous
potassium carbonate to afford (3) Scheme-1

The compound possesses replacable
active methyl thio group which is activated by
nitrogen atom, electron withdrawing cyano group.
When compound (3) (1mole) was condensed
independently with 2-amino benzothiazole, 2-
amino-6-methyl benzothiazole, 2-amino-6-methoxy
benzothiazole, 2-amino-6-bromo benzothiazole, 2-
amino-4,6-dimethyl benzothiazole, 2-amino-5,6-
dichloro benzothiazole, 2-amino-5-nitro

benzothiazole (4) in N,N dimethyl formamide (DMF)
and catalytic amount of anhydrous potassium
carbonate to obtain diimino bis benzothiazolo
pyrimido pyrimidines (5a-g)

The identy of the product was determined
by elemental analysis, IR,1HNMR, MASS spectral
studies. IR spectram of compound shows absorption
band in the region 2250-2180 cm-1for (CN). 1HNMR
spectra of compound exhibit singlet peak in the
region of 8.0-9.5 ppm due to (=NH) proton. The
MASS spectra shows molecular ion peak which is
corresponds to the molecular weight of respective
compounds. Spectral studies of all compounds
shows that compounds were stable and do not
exhibit any tautomerism. The elemental analysis
values are in good agreement with theoretical data.
All the compounds were screened for their
antibacterial and antifungal activities.

Table 1. Antimicrobial activity of compound (5a-g)

Compounds Zone of inhibition in mm

Bacteria Fungi

E.Coli S.typhi S.aureus B.subtilis Candida Albicus

5a - 08 05 07 09
5b 05 07 09 06 13
5c - - 11 12 12
5d 10 06 15 08 06
5e 08 05 09 - 12
5f 16 11 10 13 16
5g 12 13 11 14 12
Positive control 18 18  22  20       18

Streptomycin Amphoterecin B
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Antimicrobial activity
The synthesized compounds were

evaluated for their antifungal and antibacterial
activities against species Candida albicus, E.coli,
S.typhy, S.aureus, B.subtilis  by paper disk diffusion
method. These compounds were dissolved in
dimethyl sulphoxide. Incubation period for fungi was
4 days and for bacteria was 24 hours. The newly
synthesized compounds shows zone of inhibition
5-18 mm in diameter where as standard streptomycin
exhibit zone of inhibition 18-22 mm in diameter
against E.coli, S.typhi, S.aureus and B.subtilis.
Standard amphotericin B shows zone of inhibition
18 mm in diameter against Candida albicus. Among
all the newly synthesized compounds, 5f (16 11 10
13 16 mm) and 5g (12 13 11 14 12 mm) showed
higher zone of inhibition against E.coli, S.typhi,
S.aureus, B.subtilis and Candida albicus due to
presence of di- Cl and NO2 groups.

CONCLUSION

In conclusion, we have synthesized
diimino pyrimido pyrimidine (3), bis (diimino
benzothiazolo pyrimido pyrimidines) (5a-g) have
been reported first time and obtained by simple
route using mild condition with good yield. These
newly synthesized compounds were screened for
their antimicrobial activities, compound 5f and 5g
posseses very good antibacterial and antifungal
activity. Hence the importance of such work lies in
the possibility that the new compounds might be
more effictive drug against bacteria and fungi, which
would be helpful in designing more potent
antibacterial and antifungal agent for therapeutic
use.
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