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SYNTHESIS AND ANTIMICROBIAL TESTING OF 2-AMINO-4- (p-FLUORO-m-NITROANILINO)
-6-SUBSTITUTED-s- TRIAZINES
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1 - (p-Fluoro-m-nitropheny 1) biguanide (1) was treated with die thy 1 oxalate to obtain l-(p-
fluoro.m-nitropheny 1)-3-( 4, 5-dioxo-2-imidazolidinylidene) guanidine (II) as intermediate, which upon
treatment with alcohols or amines afforded 2-aminoA{p-fluoro-m-nhroanilino )-s-triazine-6-carboxylic
acid esters (IIIa b) and acid ami des (IV a-d) respectively. Treatment of I with ethy 1 formate or ethy 1
cyanoacetate gave 2-aminoA-(p·fluoro-m-nitroaniiino)-s-triazine (V) and its 6-acetonitrile derivative
(VI). Coupling of VI with p-alkoxy·o·nitrophenyldiazonium chlorides yielded the corresponding azo
derivatives (VIla b). All compounds have been tested against Staph. aureus, Pseudomonas aeruginosa
and Candida albicans. Compounds IIla,b exhibited a significant bactericidal activity.
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INTRODUCTION

Many triazine derivatives reported to posses broad
spectrum biological activity. In particular, 2-aminoA-
(arylarninoj-s-triazines with fluoro , methylthio and tri-
fluoromethvl functional groups were found to exhibit

antimicrobial activity [1, 2], The presence of a nitro
group in the ary I moiety also caused a significant increase
in the antimicrobial activity of striazines [3]. On these

observations, this paper reports the synthesis of certain new
s-triazine derivatives having both fluoro and nitro groups
in the same molecule. We also report the results of antimi-
crobial testing.

The arylbigaunide (1) was prepared using the method
of Overberger and Shapiro [4], by heating equimolecular
amoun ts of p-fluoro.m-nitroaniline and dicyandiamide
in aqueous hydrochloric acid. Reaction of arylbiguanides

with diethyl oxalate was investigated by Furukawa [5,6]
who found that the substituted s-triazine were formed
through the intermediate l.aryl-3-( 4, 5-dioxo-2-imidazoli·
dinylidene) guanidine derivatives. In the present work,
the 1.(p-tluoro-m-nitroanilino )·3-( 4, 5-dioxo-2-imidazoli·
dinyJidene) guanidine (II) was obtained by reacting the
arylbiguanide I with diethyl oxalate in anhydrous methanol.

When compound II was boiled with alcohols or arnines,
it was converted into the s-triazine derivatives (III b)a,
and (IV a-d) respectively. Treatment of compound I with
ethyl formate afforded 2·aminoA-(p-tluoro-m-nitroanilino)-
striazine (V). On the other hand, 2-aminoA-(p-fluoro.m-
nitroanilino)-s-triazine·6·acetonitrile (VI) was obtained by

heating of compound I with ethyl cyanoacetate. The

coupling of diazonium salts with the active methylene

compound was investigated in the present work. Thus,
coupling of p-alkoxy-o-nitrophenyldiazonium chlorides
with compound VI afforded the corresponding azo deriva-

tives (VII b)' Scheme 1.a,

Scheme 1



s - Triazines biguanides reaction

Antimicrobial activity of the prepared compounds
were tested using the standardized disc method of Bondi
et al [7]. Compounds III b exhibited promising antibac-a,
terial effects against St. aureus and Ps. aeruginosa, while
compounds IVa_d and V had moderate effects against
St. aureus. Compounds VI and VII b showed no antibacte-a,
rial activity against the organisms. None of the compounds
showed activity against Candida albicans. The results are
presented in (Table I).

Table 1. Antimicrobial activity of compounds at 100mg/
disc concentration

Compo Staph PS. aerugi- Candida
aureus nosa albicans

III

IlIa (+)2 (+)2 q;
b (+)2 (+)2 q;

IV (+)1 q; q;
a
b (+)1 q; q;
c (+)1 q; ¢

d (+)1 q; q;
V (+)1 q; q;
VI (+)1 q; q;
Vila q; q; q;

b q; q; q;

q; = Inactive (no inhibition zone)

(+)1 = Moderately active (inhibition zone 15-20mm)
(+)2 = Active (inhibition zone 20 - 25 mm)

EXPERIMENTAL

Melting points were determined on a Fisher-Johns
melting point apparatus and are uncorrected. IR spectra
were recorded on a Pye-Unicarn SP I bOO spectrophoto-
meter in KBr. 1H NMR spectra were determined on a
IBM FT-200 spectrometer in (DMSO-d6). Mass spectra
were determined on a Beckman Du-8 spectrometer. Ele-
mental analysis were performed by the microanalysis

. unit, Cairo University. The Analytical results obtained
for all compounds were within ± 0.4% of the theoretical
values.

1 - (p-fiuoro-m-nitrophenyl) biguanide (1). Dicyan-
diamide (2.52 g, 0.03 mol) was added to a solution of
p-fluoro-m-nitroaniline (4.68, 0.03 mol) in a mixture of
concentrated hydrochloric acid (3.3 g, 0.03 mol) and water
(12.5 ml). The reaction mixture was heated on a steam

475

bath, for 3 hr. then left overnight at ambient temperature.
The separated solid product was collected, dried and
recrystallized from water to give 6.9 g (83%) of the HCI
salt of compound I, mp 208°C. Anal. (CSH9FN602.
HCI)C, H, N.

To obtain the free base the hydrochloride salt (5.5 g)
in was dissolved warm water (30 ml), and sodium hydro-
xide solution (3 ml, 30%) added gradually with stirring.
The separated solid was collected, washed with water,
dried and recrystallized from aqueous methanol gave 4.5 g
(95%) of free base of I, m.p 184°C. Mass spectrum: m/z
240 (M); UV: A max at pH 7 252, 207 nm; 1H NMR,
fJ 3.35 (s, 2H, C = NH), 7.22 (brS, 2H, NH2), 7.90 (m,
3H, ArH), 9.96 (s, IH, NH). Anal. (CsH9FN602) C, H, N.

1 - [p-fluoro-m-nitroanilino )-3-( 4 ,5-dioxo-2-imidazoli-
dinylidene) guanidine (II). A mixture of compound I (2.4 g,
0.01 mol) and diethyloxalate (1.5 g, 0.01 mol) in methanol
(l0 ml) was warmed at 40° for 30 min. The reaction
mixture was set aside at room temperature overnight and
the yellow precipitate collected by filtration under suction
and washed thoroughly with methanol to yield 2.88 g
(98%) of analytically pure II, mp 205-206°C. IR
1650 (C = 0), 1730 (C = 0) and 3325 (NH) cm-I. Anal.
(C10H7FN604) C, H, N.

Me thyl 2-amino4-( p-fiuoro-m-nitroanilino )-s-triazine-6-
carboxylate (IIIa-). A suspension of II (294 rng, I mmol)
in anhydrous methanol (J 0 mJ) was heated under reflux for
5 hrs till a clear solution was obtained. The solid separated
by cooling was collected, dried and recrystallized from
ethanol to give 0.26 g (86%) of IlIa' mp 235°; mass spec-
trum m/z 308 (M+H); 1H NMR, fJ 3.85 (s, 3H, OCH3),
8.6-7.4. (rn, 5H, NH2 and ArH), 10.42 (s, lH, NH). Anal.
(C11 H9FN604) C, H, N.

Ethyl 2-amino-4-( p-fiuoro-m-nitroanilino )-s-triazine-6-
carboxylate (IIIb-). Prepared by the same procedure for
preparation of III in 78% yield mp 212° Mass spectruma " ,
mjz 322 (M+H); UV A max at pH 7, 266 nm, Anal.
(C12Hll FN6 04) C, H, N.

2-Ami no4 -(p-flu oro-m-nitroanilino l-s-triaz ine-6-carbo-
xamides (IVa_d): General method. A solution of II (I
mmol), in an excess of the appropriate amine (2 ml),
was heated on water bath for 5 hrs. The solids separated
by cooling were collected, dried, and recrystallized from
aqueous ethanol.
IVa; was obtained in 65% yeild, mp 204°C.Anal.

(C14H16FN703) C, H, F. . ..
IVb; 62% yield, mp 212°C. IR 1640 (C = 0) ern -1 Anal.

(C17H14 FN703) C, H, F. '.'
IV,;; 63% yield, mp 245°C. Anal. (C1sH16FN704) C, H, F: .
IVd; 60% yield, mp 145°C.Anal.(C15H16FN703) C, H, F'
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2-Amino-4-(p-fluoro-m-nitroanilino i-s-triazine (V). Et-
hyl formate (0.37 g, 5 mmol) was added to a solution
of I (1.2 g, 5 mmol) in methanol (10 ml), The reaction

mixture was heated under reflux for V2 hr, and set aside at
room temperature for overnight. The precipitated solid

was collected, dried, and recrystallized from ethanol to
give 0.88 g (71 %) of V, mp 260°C. Mass spectrum m/z
250 (M); UV ± max at pH 7 278 nrn. Anal. (C9H7FN6

02) C, H, N.

2-Amino-4-( p-fluoro-m-nitroanilino )-s-triazine-6-ace to-
nitrile (VI). A mix ture of compound I (1.2 g, 5 mmol)
and ethyl cyanoacetate (0.57 g, 5 mmol) in methanol
(10 ml) was heated under reflux for 5 hrs. The solid separa-
ted by cooling was collected, dried, recrystallized from
ethanol gave ·1.13 g (78%) of VI mp 154°C. Mass spec-

trum m/z 289 (M); UV " max at pH 7 277 nm; IH NMR
8 4.0 (s, 2H, CH2 CN), 8.2-7.4 (rn, 5H, NH2 + ArH),
10.12 (s, IH, NH), IR 2260 (CN), 3350 and 3200 (NH)
cm-1 Anal. (C11 HSFN702) C, H, N.

2-Amino-4-(p-fluoro-m-nitroani/ino)-6-lq (p-alkoxy-o-
nitro-phenylhydrazono) acetonitrile! -s-triazines (VII b).a,
A solu tion of the 4-alkoxy-2-nitroaniline (0.84 g, 5 mmol)

in glacial acetic acid (10 m!) and concentrated hydrochlo-
ric acid (I5 ml) was cooled and diazotized with a solution

of sodium nitrite (0.35 g, 5 mmol) in water (25 ml). The
cold diazonium salt was added gradually with can tinuous
stirring to a cold solution of compound VI (1.44 g, 5

mmol) in ethanol (50 ml), sodium acetate (5 g) and water
(5 ml). The solid products were collected by filtera tion ,
washed with water, dried, and recrystallized from acetic

acid.

VIla; was obtained in 85% yield, mp 21 0°. Mass spectrum
m/z 468 (M) IH NMR 8 3.93 (s, 3H, OCH3), 7.9-7.4 (rn,

8H, NH2+ ArH). Anal. (ClsH13FNlOOS) C, H, N.

VIlb; 88% yield, mp 215°C. Anal. (C19HlSFNlOOS)

C,H,N.
Biological screening. The Antimicrobial effect of the

prepared compounds on different strains of various or-
ganisms was studied according to the following method:
Filter paper -discs were moisted with solu tions of the
test compounds (100 ug/disc) in DIMF and carefully placed
on an agar culture plates that had been inoculated separa-
tely with Staph. aureus (NCTC 7447), Pseudomonas
aeruginosa and Candida albicans (ATCC 753). The plates
were incubated at 37° for 24 hours, and the zone of

inhibition around the disc measured to the nearest mm. The

results are shown in Table I.

REFERENCES

I. A. Kreutzberger and A. Tantawy, Liebigs Ann. Chern.,

1625 (1977).
2. S. Lekrnan , 1. Doyle and R.F. Doyle, Nature (London),

194,986. (1962).
3. A. Abou-Ouf, M. El-Kerdawy , A. Tantawy and H.

Eisa, Egypt 1. Pharm. Sci., 24, 313 (1983).

4. C.G. Overberger, and S.L. Shapiro, J. Am. Chern.

Soc., 76, 93 (1954).
5. M. Furukawa, Chern. Pharm. Bull., 10, 1216 (1962).
6. M. Furukawa, T. Uede, Chern. Pharm. Bull. 11 (5)

596 (1963).
7. A. Bondi, E.H. Spaulding, E.D. Smith and C.C. Dietz,

Am. 1. Med. Sci., 214, 2121 (1947).


