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ABSTRACT

A novel series of O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbo-
thioate derivatives (8a-j) were synthesized by the reaction of O-methyl 5-methyl-4-(methylthio)
pyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (6) with different substituted aromatic and aliphatic
amines. All the compounds were characterized using Liquid Chromatographic Mass Spectra, Infra
Red, Proton and Carbon Nuclear Magnetic Resonance spectral data’s and synthesized derivatives
were screened for antimicrobial, anthelmintic and anti-inflammatory activities. Out of all the test
samples tested for biological potency, compounds 8a, 8b, 8e, 8f, 8g and 8 showed significant
potency.
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INTRODUCTION

In Nature nitrogen containing heterocycles are very found abundantly in both plants and animals. The
countless biological potency was drive from these heterocycles ranging from serotonin/melatonin
(neurological secondary messengers) to facilitate the crucial hydrogen-bonding frame that makes the
base of life with macromolecules like DNA and RNA. As a result, it is not surprising that similarities
of natural condensation of nitrogen heterocycles observed in purines and indoles have found
usefulness in pharmaceutical and agrichemical industrial applications. Owing to this, special interests
are on heterocycles having N-N bond with one of the two nitrogen atoms placed at the bridgehead
point of the bicyclic ring system. One of 3 isomers of the 6 membered ring structure having three
nitrogen atoms is 1,2,4-triazine. In the late 70s a distinctive N-N bond Pyrrolo[2,1-f][1,2,4]triazine,
with a nitrogen bridge was first synthesized [1] of the very small number of alternatives that fall
inside this scope of fused heterocycles, one heterocycle is pyrrolo[2,1-f][1,2,4]triazine. It has
delivered a stage from which a different and noteworthy pharmaceutical work has advanced.
Pyrrolo[2,1-f][1,2,4]triazine lingered at the outer reaches of medicinal chemistry till a convergence of
researchers, urged by the outburst of the kinase inhibitor research field and demanding requirement
for new, potent drug molecules to fit in that stimulating research field with varied therapeutic
objectives.[2, 3].

Literature review have proved that pyrrolo[2,1-f][1,2,4]triazine system can act as a bioisosteric
alternatives to quinazoline, pyrimidine, adenine ring systems in addition to advantageous structural
frame that has been found in to be proven drug contenders [4]. Predominant pharmacological effects
observed in molecules with 1,2,4-triazine core moiety are antitumor [5], anti-AIDS [5], CRF receptor
antagonists [6], anti-microbial and anti-inflammatory [7]. Symbolically most of the known drugs
marketed like azaribine [8], lamotrigine [9], tirapazamine (TPZ)[10] used as antiviral, antiepileptic
and anticancer encompass 1,2,4-triazine nucleus. Pyrrolo[2,1-f][1,2,4]triazine are known to possess
numerous biological activities such as antifungal [11], anti-inflammatory [12], anticancer [13],
antitubercular [14], antibacterial [15], antihepatitis [16], insecticidal [17], anti-HIV[18] and antitumor
activities[19].The sequence of NCNN in 1,2,4-triazine ring structure has been considered to be the
essential feature for the molecule to exhibit various pharmacological activities such as Met kinase
inhibitor with in vitro nanomolar kinase potency with binding in an ATP manner [20] , pan-Aurora
kinase inhibitors [21] , in vitro potency against VEGFR-2 kinase [22, 23], and in vivo IRAK4
inhibition [24] properties. Encouraged by the findings of research on biological activities of
substituted pyrrolo[2,1-f][1,2,4]triazines, attempts was made to study to look for new synthetic route
for synthesis of O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate
derivatives (8a-j) as shown in the Scheme and to evaluate the biological properties.

MATERIALS AND METHODS

Synthesis of dimethyl 1H-pyrrole-2,4-dicarboxylate (2): A mixture of (E)-methyl but-2-enoate (1)
(0.1 mol, 10 g) and sodium hydride (1.5 eq, 35.95 g) was taken in round bottom flask and initially for
3 min. Toluene sulfonyl methyl isocyanide (TOSMIC) (1eq, 19.5 g) in dry THF (50 mL) was added to
the reaction mixture slowly under stirring. Stirring continued for another 1.5 h and completion of the
reaction monitored by TLC. Reaction mixture was quenched with saturated solution of ammonium
chloride, extracted with ethyl acetate, dried over sodium sulfate and concentrated under reduced
pressure to get crude dimethyl 1H-pyrrole-2,4-dicarboxylate (2). Crude compound (2) was further
purified by column chromatography technique using 7:3 Pet ether: Ethyl acetate solvent system.

Synthesis of dimethyl 1-amino-1H-pyrrole-2,4-dicarboxylate (3): A mixture of dimethyl 1H-
pyrrole-2,4-dicarboxylate (2)(0.1 mol, 18.3 g),Sodium hydride taken in THF (50 mL), was stirred for
10 min. N-(Diphenylphosphinothioyl)hydroxylamine (1 eq, 24.9 g) was added at once and stirred
vigorously. Stirring of reaction mixture was continued overnight at room temperature and TLC
method was used to monitored completion of the reaction. Reaction mixture was diluted with ethyl
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acetate and extracted, organic layer obtained was washed with water, dried over sodium sulfate and
concentrated under reduced pressure to get crudedimethyl 1-amino-1H-pyrrole-2,4-dicarboxylate(3).
Further, the crude compound was purified by column chromatography using 1:1 Ethyl Acetate:
Petroleum Ether over Neutral Alumina to get pure compound (3) with good yield and purity.

Synthesis of methyl 5-methyl-4-oxo-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (4):
Dimethyl 1-amino-1H-pyrrole-2,4-dicarboxylate(3) (0.1 mol, 19.8 g) inFormamide (10 vol) were
taken in 500 mL round bottom flask and refluxed at 220°C for 5 h. Completion of reaction was
checked by TLC, excess formamide was removed under pressure to get crude methyl 5-methyl-4-oxo-
3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (4). The solid crude obtained was purified by
trituration in petroleum ether to remove any non-polar impurities followed by increasing the polarity
with addition of ethyl acetate to remove any polar impurities.The crude was taken to the next step
without purifying further.

Synthesis of methyl 5-methyl-4-thioxo-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate(5):
Mixture of methyl 5-methyl-4-0xo0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate(4) (0.1 mol,
20.7 g) was taken in Chloroform (250 mL) followed by addition of sulphur powder (5 g) and refluxed
overnight at 120°C. Completion of the reaction was confirmed by TLC. Excess of chloroform was
removed under reduced pressure, solid obtained was triturated with ethyl acetate and petroleum ether
to remove any colour impurities to get 5-methyl-4-thioxo-3,4-dihydropyrrolo[2,1-f] [1,2,4]triazine-6-
carboxylate (5). The crude was taken to the next step without purifying further.

Synthesis of methyl 5-methyl-4-(methylthio)pyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (6):
Mixture of 5-methyl-4-thioxo-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (5) (0.1 mol,
22.3 g) was taken in dry THF with addition of methyl iodide (0.1 mol, 14.1 g)very slowly and the
reaction mixture was heated to 80°C for 4 h. TLC was used to monitor the completion of the reaction,
excess of THF was distilled off, the crude methyl 5-methyl-4-(methylthio)pyrrolo[2,1-f][1,2,4]
triazine-6-carboxylate (6) obtained as solid was used in the next step without any further purification.

General procedure for the preparation of O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carbothioate (8a-j): Equimolar mixture of methyl 5-methyl-4-(methylthio)
pyrrole[2,1-f][1,2,4]triazine-6-carboxylate (6) (0.001 mol, 0.23 g), different substituted aliphatic and
aromatic amines(7a-j) were taken in the three necked round bottom flask. The resulting reaction
mixture was refluxed at 90°C for 6h. After completion of reaction, organic phase washed thoroughly
with water, dried over magnesium sulphate followed by recovery of solvent under pressure. Residue
attained was purified by column chromatography with (1:1) CHCI;/MeOH as eluent to get pure novel
series  O-methyl  4-((substituted)amino)-5-methylpyrrolo[2,1-f] [1,2,4] triazine-6-carbothioate
derivatives (8a-j) in good yield. Physical data of synthesised title compounds were given in table 1.

Reagents and conditions: a) NaH, TOSMIC/THF, 0 - r.t, 2 h; b) NaH, Ph,P(O)ONH,/ THF, r.t, 12 h;
c) NH,CHO, 220°C, 5 h; d) S/CHCIs, 120°C, 12 h; €) Mel/THF, 80°C, 4 h; f) Substituted amines (7a-
j), 0t0 90°C, 6 h.

Antimicrobial Activity: Bacterial strains (Staphylococcus aureus and Escherichia coli) were
purchased form CSIR-National Chemical Laboratory (NCL) Pune. Agar well diffusion technique was
made use for the antibacterial study by means of standard drug Ciprofloxacin as standard drug,
obtained from Himedia, Mumbai. Staphylococcus aureus a Gram +ve (NCIM-5022) and Escherichia
coli (NCIM-5051) a Gram -ve bacterial strains were used for the study in vitro antibacterial potency.
Candida albicans (ATCC-10231) and Microsporum gypseum (ATCC-10215) stock fungal moulds
procured from Institute of Microbial Technology (IMTECH), Chandigarh, India was used for the
study. In vitro antifungal assay using Poisoned Food Technique of all the synthesized O-methyl 4-
((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j) was tested
out taking Standard drug Ketoconazole was acquired from Himedia, Mumbai.
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Scheme 1. Preparation of O-methyl 4-((substituted)amino)-5-methylpyrrolo
[2,1-f][1,2,4]triazine-6-carbothioate (8a-j)

Antibacterial Activity: To study antibacterial nature of the synthesized molecules by broth culture
under the sterilized condition “Agar well diffusion technique” [25-27] was made use. A small sample
of bacterial culture was removed from working culture into 15-20 mL sterile 0.9% Normal Saline
solution (NaCl solution) with gentle mixing. Warm agar media and approximately 0.75 mL of
inoculums was transferred into decontaminated petri dish, allowed to solidify and incubated for 24 h.
On neutralized nutrient agar medium with the aid of sterilized L-Shaped glass rod test bacterial strains
were evenly smeared on to the agar media. Five wells of 7 mm size were punched in to the media with
the help of cork borer to billet 50 uL of the test sample solutions in dimethyl sulfoxide with varied
concentrations 5, 15, 25, 35 and 45 pg pL™ and negative control dimethylsulfoxide (DMSO). Micro
dilution technique was made use to identify the Minimum Inhibitory Concentration (MIC) values for
all the series compounds of concentrations and are represented in figure 1. Ciprofloxacin (20 pg pL™)
a standard drug selected as positive control was procured from Himedia, Mumbai. All the test samples
(8a-j) minimum inhibitory concentrations values was observed to be 45 pg pL™. After loading of
standard, test samples, and control into respective wells by means of new sterilized micropipette tips
and were kept for incubation at temperature of 37°C for about 36 h. At the end of incubation time,
diameter of zone of inhibition of each well measured in mm with the help of a ruler. To get the
concordant values, experiment voted for triplicate study and represented in figure 2.

Antifungal Activity: Antifungal activity of the synthesized molecules were investigated against
Candida albicans and Microsporum gypseum fungi moulds by poisoned food technique “Potato
Dextrose Agar (PDA) medium” [28-30] and standard fungicide Ketoconazole. Initial potato soup was
made by crushing boiled potato in water, filtered and mixed well with dextrose, agar. The mixture was
decontaminated in autoclave at 120°C for 20 min and cooled to just above room temperature (~
35°C). Approximately 15 mL, sterile molten potato dextrose agar was dispensed into sterilized petri
plates and allowed to stand to solidify. Minor portions of the mycelium of two fungus were inoculated
cautiously on to potato dextrose agar media plates with L-shaped decontaminated glass rod. After
completion of inoculation of petri plates were set for incubation for nearly five days at (24 + 2)°C. Six
even size wells of 6 mm diameter were bored in to inoculated media with the help of sterile cork borer
capable of holding 50 pL of the test sample, standard solution, and control. Test sample solutions
were made by dissolving in dimethyl sulfoxide to achieve various concentrations 10, 20, 30, 40 and
50 ug pL™ against negative control dimethyl sulfoxide (DMSO). Minimum Inhibitory Concentration
(MIC) values found from microdilution technique was found to be 50 pg uL™ and above is reported in
figure 3. The test samples (8a-j) at concentration 50 pg uL™ per well was used to screen for the
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antifungal activity. In order to offer adequate time for the fungi to spread over a substantial area of the
petri plates, the plates were then kept for gestation for about 24 h at 4°C and another 74 h incubation
at 28°C. Assay was carried out in triplicates and zone of inhibition diameter is measured in mm and
the values are depicted in figure 4.

Anthelmintic Activity: Indian Earthworm (Pheretima posthuma) were used to carry out the
anthelmintic activity for O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carbothioate derivatives (8a-j). Worms were preserved under normal vermin composting environment
with bearable supply of nourishment and liquids for three weeks. Piperazine citrate was procured from
SD Fine Chemical Ltd., Mumbai and was taken as Standard drug. Sodium chloride also known as
normal saline (NS) 0.90% w/v was prepared using distilled water for the investigation in the research
laboratory. Completely mature earthworms of approximately 6 cm in length and 0.4-0.6 cm in
thickness were chosen for the analysis. Treatments of 50 mg of test samples were carried out
according to standard methods [31]. Petriplates each with six earthworms was taken as one set,
earthworms were eroded separately with normal saline and kept in 25 mL of normal saline. First set of
earthworms were taken as control and kept in 25 mL saline in sterile petri plate and second set of
earthworms were kept in 25 mL saline along with standard drug Piperazine Citrate (50 mg mL™) and
was considered as positive control. Accordingly, all the remaining sets of worms were taken in 25 mL
saline along with 50 mg mL™ of test samples. Minimum Concentration of pyrrolo[1,2-f][1,2,4]
triazines (8a-j) were obtained on the basis of full study of anthelmintic activity figure 5 of the test
samples at different concentration 10, 20, 30, 40 and 50 mg mL™ show 50 mg mL™ as the minimum
concentration value. Test systems were observed for 4 h for signs of paralysis followed by death
resulting in loss of motility and body decolouration. Time taken for paralysis and time taken for death
were fixed as objective and the same was reported in minutes. Non-revival body posture in the normal
saline medium was considered as time of paralysis and loss in total motility with bleached body color
was determined as time of death, based on the results represented in figure 6.

Anti-inflammatory Activity: Albino Wistar rats both male and female weighing between 145-175 ¢
were acquired from Sree Venkateshwara Enterprises Bangalore and accustomed by keeping for about
1 week at normal experimental environment, given free access to UV purified water and with pelleted
feed supplied purchased from M/s Pranava Agro Industries, Sangli, Maharastra. All analysis shown
were as genuine by the Institutional Animal Ethics Committee (IAEC) of Sree Siddaganga College of
Pharmacy, Tumkur (Ref No: SSCPT/IAEC.Clear/141/2012-13),standard Indomethacin, procured
from Lab Fine Chem Industries. Test samples of conentrtions100 mg kg™ body weight and standard of
10 mg kg body weight was taken for the study. Vehicle Carboxy Methyl Cellulose 1% well known
as CMC was chosen for oral route administration for the test animals. Carrageenan induced rat paw
edema method [32, 33] was executed on test animals, they were randomly divided into three sets with
6 test animals in each individual groups off our ten sets separately for screening pyrrolo[1,2-f][1,2,4]
triazine (8a-j) derivatives and standard drug. Test animals were famished overnight in advance start of
test, first group assisted as control i.e., vehicle Carrageenan Inducer, second group assisted as standard
having Indomethacin given through orally. Third to fourteenth groups are all the series of synthesized
compounds were administered at concentration 100 mg kg™ b w. After administration, test animals
were observed for 0 to 30 min for some clinical indications. Instantly after inoculation sub plantar
section of the right back paw, immediately paw size was recorded using Plethysmometer, same
recording procedure was repetitive at 30 min, 60 min, 120 min and 180-min time inter missions to
record paw size and the readings are represented in figure 7.

RESULTS AND DISCUSSION

Chemistry: Synthesis of O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carbothioate derivatives (8a-j) is as shown in the scheme 1. Initial reaction of (E)-methyl but-2-
enoate (1) with sodium hydrideand Toluenesulfonyl methyl isocyanide (TOSMIC) in THF gave
dimethyl 1H-pyrrole-2,4-dicarboxylate (2) as solid. Compound (2) was treated with sodium hydride
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and N-(Diphenylphosphinothioyl) hydroxylamine in THF to get dimethyl 1-amino-1H-pyrrole-2,4-
dicarboxylate(3). Dimethyl 1-amino-1H-pyrrole-2,4-dicarboxylate (3) in Formamide and refluxed at
220°C for 5 h to achieve methyl 5-methyl-4-oxo0-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-
carboxylate (4). Mixture of compound (4) taken in excess of Chloroform followed by addition of
sulphur powder and refluxed overnight at 120°C vyielded in methyl 5-methyl-4-thioxo-3,4-
dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (5). This tailed by slow treatment of 5-methyl-4-
thioxo-3,4-dihydropyrrolo[2,1-f][1,2,4]triazine-6-carboxylate (5) with methyl iodide in dry THF at
80°C for 4 h resulted in methyl 5-methyl-4-(methylthio)pyrrolo[2,1-f][1,2,4]triazine-6-carboxylate
(6). This pre final compound (6) upon treatment with different aliphatic and aromatic amines (7a-j) at
90°C for 6 hours resulted in novel O-methyl substituted pyrrolo[2,1-f][1,2,4]triazine-6-carbothioates
(8a-j) in good yield, Physical data of synthesised title compounds were given in table 1.

Table 1. Physical Data of O-methyl 4-((substituted)amino)-5-methylpyrrolo
[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j)

Comp. Code | Molecular Formula | Molecular Weight | Melting Point (mp°C) | Yield (%)
8a C10H12N4OS 236.29 243-245 75
8b C15H13BrN,OS 377.25 244-246 69
8c Ci5H13CIN,OS 332.80 292-294 86
8d Ci3H1sN,0S 278.37 289-291 70
8e Ci5H14N,0S 298.36 286-289 78
8f C1sH15CIN,OS 332.80 235-237 90
89 C1,H14N4OS 262.33 265-267 80
8h C15H15CIN,OS 332.80 262-264 68
8i C16H16N40,S 328.38 115-117 76
8j C1oH16N,0S 264.34 221-223 85

Spectral Interpretation of Synthesized Compounds:

O-methyl 5-methyl 4-(methylamino)pyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8a): IR (KBr,
cm™): 2926.45 (-CHs sp3 Stretching), 1226.5 (C-N stretching), 1240.97 (C-O Ether bond stretching),
3136.65 (N-H Stretching) and 758.85 (N-H Out of Plane Stretching); *H NMR (399.6 MHz, CDCls) ¢
ppm 8.07 (s, 1H, Ar-H), 8.02 (s, 1H, Ar-H), 3.88 (s, 3H, OCHy), 2.83 (s, 3H, NH-CHjy), 2.64 (s, 3H,
CHs), 1.61 (s, 1H, NH); *CNMR (100 MHz, CDCls) 6 ppm 168.06, 164.86, 146.48, 121.31, 120.74,
118.18, 116.17, 51.41, 12.12, 12.10; LC-MS m/z Calculated (Found) 236.29 (237.40).

O-methyl4-(cyclopropylamino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate(8b):*HNMR
(399.6 MHz, CDCls3) 6 ppm 8.06 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 7.35 (d, 2H, Ar-H), 7.01 (d, 2H,
Ar-H), 3.91 (s, 1H, NH), 3.88 (s, 3H, OCHs), 2.83 (s, 3H, NH-CH;); *C NMR (100 MHz, CDCls) §
ppm 205.01, 149.30, 147.0, 139.9, 132.40, 132.40, 127.80, 124.40, 119.50, 118.50, 118.50, 116.70,
116.5, 53.60, 10.20; LC-MS m/z: Calculated 377.26.

O-methyl 4-(isopropylamino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8c):'"H NMR
(399.6 MHz, CDCl3) 6 ppm 8.06 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 7.51 (d, 1H, Ar-H), 7.14 (t, 1H,
Ar-H), 6.85 (t, 1H, Ar-H), 3.91 (s, 1H, NH), 3.88 (s, 3H, OCHj), 2.83 (s, 3H, NH-CHs); *CNMR
(100 MHz, CDCl3) 6 ppm 205.01, 149.30, 147.0, 142.70, 135.10, 130.90, 124.40, 122.3, 119.5, 116.7,
116.5, 115.9, 53.60, 10.20;  LC-MS m/z: Calculated 332.81.

O-methyl 4-(tert-butylamino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8d): IR(KBr,
cm™): 2926.45 (-CH; sp3 Stretching), 1226.5 (C-N stretching), 1240.97 (C-O Ether bond
stretching),3136.65(N-H Stretching) and 758.85 (N-H Out of Plane Stretching); *H NMR (399.6
MHz, CDCl3) 6 ppm 8.07 (s, 1H, Ar-H), 8.23 (s, 1H, Ar-H),3.87 (s, 3H, OCHy), 2.63 (s, 3H, NH-
CH3),1.61 (s, 1H, NH), 1.20 (s, 9H, (-CHs)3); *C NMR (100 MHz, CDCl;) 6 ppm 168.06, 164.86,
146.48, 121.31, 120.74, 118.18, 116.17, 51.41, 12.12, 12.10, 4.86; LC-MS m/z Calculated (Found)
278.37 (279.17).
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O-methyl 5-methyl-4-(phenylamino)pyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8e): 'HNMR
(399.6 MHz, CDClg) ¢ ppm 8.06 (s, 1H, Ar-H), 8.02 (s, 1H, Ar-H), 7.63 (d, 2H, Ar-H), 7.20  (t, 2H,
Ar-H), 6.81 (t, 1H, Ar-H), 3.97 (s, 1H, NH), 3.88 (s, 3H, OCHj), 2.83 (s, 3H, NH-CHs); *CNMR
(100 MHz, CDCl3) ¢ ppm 205.01, 149.30, 147.0, 129.50, 129.50, 127.80, 127.20, 124.40, 122.40,
119.5, 117.80, 117.80, 116.5, 53.60, 10.20; LC-MS m/z: Calculated 332.81.

O-methyl 4-((2-chlorophenyl)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8f):
'H NMR (399.6 MHz, CDCls) 6 ppm 8.06 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 7.51 (d, 1H, Ar-H),
7.14 (t, 1H, Ar-H), 6.85 (t, 1H, Ar-H), 3.91 (s, 1H, NH), 3.88 (s, 3H, OCHj), 2.83 (s, 3H, NH-CH);
3C NMR (100 MHz, CDCls) 6 ppm 205.01, 149.30, 147.0, 142.70, 135.10, 130.90, 124.40, 122.3,
119.5, 116.7, 116.5, 115.9, 53.60, 10.20; LC-MS m/z: Calculated 332.80.

O-methyl 4-((3-chlorophenyl)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (89):
IR (KBr, cm™): 2947.6 (-CHs sp3 stretching), 1233.2 (C-N stretching), 1277.6 (C-O Ether bond
stretching),3105.8 (N-H Stretching) and 762.7 (N-H Out of Plane Stretching); *H NMR (399.6 MHz,
CDClI3) o ppm 8.07 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H),3.87 (s, 3H, OCHy), 2.63 (s, 3H, NH-CHy),
2.27-2.17 (s, 2H, NH and -CH), 1.30 (d, 4H, (-CHy), 1.11 (d, 4H, (-CH,); *C NMR (100 MHz,
CDCl3) 0 ppm 168.06, 164.86, 146.48, 121.31, 120.74, 118.18, 116.17, 51.41, 12.12, 12.10, 8.18; LC-
MS m/z Calculated (Found) 262.33 (263.03).

O-methyl 4-((4-chlorophenyl)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8h):
'"H NMR (399.6 MHz, CDCls) ¢ ppm 8.06 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 7.66 (d, 2H, Ar-H),
7.24 (t, 2H, Ar-H), 3.91 (s, 1H, NH), 3.88 (s, 3H, OCHs), 2.83 (s, 3H, NH-CH5); *C NMR (100
MHz, CDCls) 6 ppm 205.01, 149.30, 147.0, 139.00, 129.60, 129.60, 127.80, 127.70, 124.40, 121.10,
121.10, 119.5, 116.5, 53.60, 10.20; LC-MS m/z: Calculated 332.81.

O-methyl 4-((4-methoxyphenyl)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8i):
'H NMR (399.6 MHz, CDCls) 6 ppm 8.06 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 7.51 (d, 1H, Ar-H),
7.14 (t, 1H, Ar-H), 6.85 (t, 1H, Ar-H), 3.99 (s, 1H, NH), 3.90 (s, 3H, OCH,), 3.88 (s, 3H, OCHy),
2.83 (s, 3H, NH-CHj;); *C NMR (100 MHz, CDCl;) § ppm 205.01, 153.30, 149.30, 147.0, 142.70,
133.20, 127.80, 124.40, 121.70, 121.70, 119.50, 116.70, 115.10, 115.10, 55.80, 53.60, 10.20; LC-MS
m/z: Calculated 332.81.

O-methyl 4-((4-bromophenyl)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate (8j):
IR (KBr, cm™): 2926.45 (-CHj; sp3 Stretching), 1226.5 (C-N stretching), 1240.97 (C-O Ether bond
stretching), 3136.65 (N-H Stretching) and 758.85 (N-H Out of Plane Stretching); *"H NMR (399.6
MHz, CDCls) 6 ppm 8.07 (s, 1H, Ar-H), 8.025 (s, 1H, Ar-H), 3.87 (s, 3H, OCHj3), 3.27-3.13 (m, 2H,
NH and -CH), 2.63 (s, 3H, NH-CH;),1.38-1.36 (d, 6H, (-CH3),); **C NMR (100 MHz, CDCls) 6 ppm
168.06, 164.86, 146.48, 121.31, 120.74, 118.18, 116.17, 58.41, 51.41, 28.31, 12.12, 12.10; LC-MS
m/z Calculated (Found) 264.35 (265.30).

Micro dilution technique was made use to identify the Minimum Inhibitory Concentration (MIC)
values for all the test samples (8a-j) at different concentration 5, 15, 25, 35 and 45 pg mL™ minimum
inhibitory concentrations values was observed to be 45 pg mL™.

All the test compounds O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carbothioate derivatives (8a-j) showed moderate to good inhibitory action against two tested strains
Escherichia coli and Staphylococcus aureus. At first different concentrations of 5, 15, 25, 35 and 45
ng pL™ was carried out against the two bacterial strains. At and above 45 pg pL™ concentration,
Minimum Inhibitory Concentration (MIC) was observed reported in figure 1. Compounds 8a, 8d, 8e,
and 8i bared significant antibacterial activity and remaining all compounds showed moderate activity
against both Escherichia coli and Staphylococcus aureus data presented in figure 2.
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45 pg/ul 35 pg/puL 25 pg/puL 15 pg/pL 5ug/uL

= Staphylococcus aureus Escherichia coli

Figure 1. Antibacterial activity; Minimum Inhibitory Concentration (MIC) values of O-methyl 4-
((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).
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Figure 2. Antibacterial activity Zone of Inhibition values of O-methyl 4-((substituted)amino)-
5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).

Micro dilution technique was made use to identify the Minimum Inhibitory Concentration (MIC)
values for all the test samples (8a-j) at different concentration 10, 20, 30, 40 and 50 pg mL™ minimum
inhibitory concentrations values was observed to be 50 pg mL™.

50 pg/pl 40 pg/ulL 30 pg/puL 20 pg/pL 10 pg/pL

® Candida albicans Microsporum gypseum

Figure 3. Antifungal activity; Minimum Inhibitory Concentration (MIC) values of O-methyl
4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).
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All the test compounds O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-
carbothioate derivatives (8a-j) showed moderate to good inhibitory action against two tested two
fungal moulds. At first different concentrations of 10, 20, 30, 40 and 50 pg pL™ was carried out
against the two fungal molds. At and above 50 pg pL™ concentration, Minimum Inhibitory
Concentration (MIC) was observed test compounds figure 3. All compounds showed moderate to
good activity against Candida albicans and Microsporumgypseum, data presented in figure 4.

20
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Figure 4. Antifungal activity Zone of Inhibition values of O-methyl 4-((substituted)amino)-5-methylpyrrolo
[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).

Minimum Concentration of pyrrolo[1,2-f][1,2,4]triazines (8a-j) were obtained on the basis of full
study of anthelmintic activity of the test samples at different concentration 10, 20, 30, 40 and 50 mg
mL ™" show 50 mg mL™ as the minimum concentration value.

Anthelmintic property against Pheretima posthuma (Indian Earthworm) exhibited moderate
anthelmintic effects compared to standard drug Piperazine Citrate. Control set displayed paralysis
time at 141.30+0.49 min and death time at 165.17+0.12 min at 50 mg mL™ which the minimum
concentration is observed for activity figure 5. Standard drug piperazine citrate 50 mg mL™ exhibited
paralysis time at 39.17+£0.48 min and death time at 57.67+£0.88 min. O-methyl 4-((substituted)amino)-
5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j) presented good anthelmintic
potency at concentration of 50 mg mL™ as reported in figure 6.

50 pg/ul 40 pg/uL 30 pg/ul 20 pg/uL 10 pg/ul

Pheretima posthuma

Figure 5. Anthelmintic activity Minimum Inhibitory Concentration (MIC) values of O-methyl
4-((substituted)amino)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).

Anti-inflammatory activity of O-methyl 4-((substituted)amino)-5-methylpyrrolo[2,1-f] [1,2,4]
triazine-6-carbothioate derivatives (8a-j) derivatives initially at O-time interval no change in paw
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edema was observed. Subsequently at 30 min interval, no significant variation in paw edema observed
for test samples. At 60-minute time break, all the compounds showed good action of suppression of
the paw edema. At 120-min time break 8a, 8b, 8e, 8f, 8g and 8j showed good action when compared
to remaining test samples. Finally, results observed at 180 minutes’ time break 8a, 8b, 8e, 8f, 8g and
8j samples showed comparable to the standard as shown in figure 7.

= Time taken for paralysis (min)
120 Time taken for death (min)
5 100 - - - - - _ - -
5 80 -
=
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o 40
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PC 8a 8b 8c 8d 8e 8f 8g 8h 8i 8j
Compound Code
Figure 6. Anthelmintic activity values of O-methyl 4-((substituted)amino)-5-methylpyrrolo
[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).
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Figure 7. Anti-inflammatory activity values of O-methyl 4-((substituted)amino)-5-methylpyrrolo
[2,1-f][1,2,4]triazine-6-carbothioate derivatives (8a-j).

APPLICATION

This study presents a very good platform for future researchers in synthesis of potent pharmacophores
with specific potency.

CONCLUSION

Spectral evidences corroborate the assigned structural formula of the synthesized title compounds
without any indistinctness. Further, based on the observed results of antibacterial and anti-
inflammatory potency evaluation it is clear that synthesized molecules 8a, 8b, 8e, 8f, 8g and 8j are
potent antibacterial and antifungal agents.
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