
ABSTRACT

The present invention relates to novel compounds of 2-(4,6-diaminopyrimidin-2-ylthio )-N-aryl

acetamide derivativesof the general formula I, their pharmaceutically acceptable derivatives,

tautomeric forms, stereo isomers, polymorphs, prodrugs, metabolites, salts or solvates thereof.

The present invention also provides pharmaceutical compositions comprising compounds of

general formula I and their use of such compounds and compositions in medicines and process

for preparing the same for antiviral activity.



We Claim,

1. A compound of formula (I), their synthesis and methods thereof,

o
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or a racemic or enantiomerically enriched compounds, or mixtures thereof.

2. The compounds as claimed in claim 1, and their pharmaceutically acceptable derivatives,

tautomeric forms, stereoisomers including Rand S isomers, polymorphs, prodrugs,

metabolites, salts or solvatesor a racemic or enantiomerically enriched compounds, or

mixtures thereof

In which:

X is selected from group of substituents including NH, 0, CHz

Y is selected from group of substituents including NH, O,CHz

R=

R1 is selected from group of substituents including -R R

RZ is selected from group of substituents including -H, Halo, -NHz, -OH, -CN, -NOz, -

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OCzHs,

CH3, SOzNHz

R3is selected from group of substituents including -R Halo, -NHz, -OH, -CN, -NOz, -

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OCzHs,

CH3, SOzNHz



R4 is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2HS,

CH3. S02NH2

RS is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C l-C6) [straight chain, branched chain and cyclic], -CF 3, -OCF 3, -OCH3, -OC2Hs,

CH3. S02NH2

R6 is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C l-C6)[ straight chain, branched chain and cyclic], -CF 3, -OCF 3, -OCH3, -OC2HS,

CH3. S02NH2

R7 is selected from group of substituents including-H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2Hs,

CH3. S02NH2

R8 is selected from group of substituents including-H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3' -OCF3, -OCH3, -OC2HS,

CH3, S02NH2

-l:J 1\ 1\ 1\
R,R1= -N NH -N N-CH -N N-COOH
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HOOC

Halo = F, Cl, Br, 1.

aryl = Phenyl and its derivatives, biphenyl, saturated or an unsaturated 3 to 8-membered

heterocycles optionally comprising one or more further heteroatom selected from N, 0, S, or P;

the heterocycles being optionally substituted with one or more substituents.



3. A method as claimed in claim 1, wherein is synthesized using organic/inorganic bases as

catalyst in the presence of alcoholic/chlorinated solvents, heterocyclic or aromatic

hydrocarbons or aliphatic hydroxylic solvents at a temperature of 20 to 1500 °C.

4. A method as claimed in claim 1, wherein the inorganic bases selected are sodium

hydroxide, potassium hydroxide, lithium hydroxide, caesium hydroxide, potassium

tertiary butoxide, organic bases are selected from pyridine or substituted pyridines,

tertiary amines like Triethyl amine, Trimethyl amine etc, secondary amines such as

dimethyl amine, diethyl amine, imidazole or substituted imidazole preferable bases from

secondary amines.

5. A method as claimed in claim l, wherein alcoholic solvents are Ethanol, methanol, nliso

propanol, n/iso/ter butanol, chlorinated solvents are selected from dichloromethane,

chloroform, carbon tetrachloride. Heterocyclic solvents include tetrahydrofuran, dioxane

and its isomers Aromatic hydrocarbons are selected from toluene, xylene isomers.

6. The compounds as claimed in claim 1, wherein exhibits antiviral activity against viruses

including Dengue virus, Chikungunya virus, Coxsackie virus for instance Coxsackie

virus B3, Yellow fever virus, Hepatitis C virus, Human Rhino virus, Entero virus, Polio

virus.

7. The compounds as claimed in claim 1, wherein shows potential viral protease activity.
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COMPLETE SPECIFICATION

TITLE OF THE INVENTION

2-(4,6-DIAMINOPYRIMIDIN-2- YLTHIO)-N-ARYL ACETAMIDE DERIVATIVES, THEIR

SYNTHESIS, ANTIVIRAL ACTIVITY AND METHODS THEREOF

FIELD OF THE INVENTION

The present invention relates to novel compounds of the general formula I and to a

process for preparing such compounds, to pharmaceutical compositions containing compounds

and to use of such compounds and composition in medicines.

BACKGROUND OF INVENTION

In the quest for designing inhibitors against dengue virus protease, a high throughput

virtual screening was performed against dengue protease, which resulted in 2-(4,6-

diaminopyrimidin-2-ylthio )-N-(naphthalen-2-yl)acetamide as one of the HIT molecule. In a trial

to synthesize analogues of the same, 2-(4,6-diaminopyrimidin-2-ylthio)-N-aryl acetamide, Ia-nwere

selected for synthesis and they have been synthesized.

The present invention discloses as for "novel methodology tor the synthesis of 2-(4,6-

diaminopyrimidin-2-y lthio )-N -ary Iacetamide derivatives(Ia-n)"

A series of 5-heteroarylamino-2,4-diamino-8-chloropyrimido-[ 4,5-b ]quinolinesderivatives were

reported for its potentantimalarial activity, few 2,4-diaminothienopyrimidines as orally active

antimalarial agents,6-Amino-2-mercapto-3H-pyrimidin-4-one derivatives as P2Y12 receptor

antagonists for anti-thrombic agents,few aryl acetamides were reported to have NPY5 receptor

antagonists as anti-obesity compounds, few 4,6-diaminopyrimidine derivatives are reported to

have aggrecanase inhibitors and a crystal structure of 2-(4,6-dimethylpyrimidin-2-yithio)-N-

phenylacetamide has been reported.

1. Gonzalez Cabrera. Diego, e! al. "2. 4-Diamino-thienopyrirnidinc.s as Orally Active

Antimalarial Agents." Journal ojAledicinal ('he/nisIn' 57.3 (2014): 1014-1022.. .



2. Joshi, Advait A., and C. L. Viswanathan. "Docking studies and development of novel 5-

heteroary lamino-2.4-diami no-8-ch loropy rim ido-14,5-b ]quinol inesas potential

antimalarials." Bioorganic & Medicinal Chemistry Letters16.1 0 (2006): 2613-2617.

3. Crepaldi, Pamela, et af. "6-Amino-2-mercapto-3-pyrimidin-4-one derivatives as new

candidates for the antagonism at the P2Y 12receptors." BioorKanic & Medicinal

C'hemislr}' 17.13 (2009): 4612-4621.

4. Yun Ding, "2A-diamino-1 ,3,5-triazine and 4.6-diamino pyrimidine derivatives and their

use as aggrecanase inhibitors" W020 10085246 A I

5. Gao, L-X., et al. "2-(4, 6-Dimethylpyrimidin-2-ylsulfanyl)-N-

phenylacetamide."ActaCrystallographica Section E: Structure Reports Online 64.4

(2008): 0760-0760.

DEFINITIONS AND ABBREVIATIONS

1. As used herein, "carrier" or "pharmaceutical carrier" refers to a diluents, adjuvant.

excipient, or vehicle with which a compound of the invention is administered, Such

pharmaceutical carriers can be liquids, such as water and oils, including those of petroleum,

animal, vegetable or synthetic origin, such as peanut oiL soyabean oil, mineral oil, sesame oil,

and the like. Saline solutions and aqueous dextrose and glycerol solutions can also be employed

as liquid carriers, particularly for injectible solutions. The pharmaceutical carriers can be gum

acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea, and the like. In addition auxillary,

stabilizing, thickening, lubricating, and coloring agents may be used. Suitable pharmaceutical

carriers also include excipients such as starch, glucose, lactose, sucrose, gelatin, malt rice, flour,

chalk, silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk,

glycerol, propylene, glycol, polyethylene glycol 300, water, ethanol, polysorbate 20, wetting or

emulsifying agents, or pH buffering agents.

2. As used herein, "isolated" means that the compounds of the invention are

separated from other components of either (a) a natural source, such as a plant or celL preferably

bacterial culture, or (b) a synthetic organic chemical reaction mixture. An isolated compound can



be, for example, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 95%, 97%, 98%, or

99% pure.

3. By "isomer" is meant any stereoisomer, enantiomer, or diastereomers of any

compound of the invention. Representative stereo isomers include isomers such as double bond

isomers. Exemplary double bond isomers that are encompassed by the invention are the

compounds of Formula.

4. It is recognized that the compounds of the invention can have one or more chiral

centers and or double bonds and, therefore, exist as stereo isomers, such as double-bond isomers

(i.e., geometric isomers), enantiomers, or diastereomers. According to the invention, the

chemical structures depicted herein, and therefore the compounds of the invention, encompass all

of the corresponding enantiomers and stereoisomers, that is, both the stereomerically pure form

(e.g., geometrically pure, enantiomerically pure, or diastereomerically pure) and enantiomeric

and stereoisomeric mixtures, e.g., racemates.

5. Enantiomeric and stereoisomeric mixtures of compounds of the invention can

typically be resolved into their component enantiomers or stereo isomers by well-known

methods, such as column chromatography, chiral-phase gas chromatography. chiral-phase high

performance liquid chromatography, crystallizing the compounds as chiral salt complex, or

crystallizing the compound in a chiral solvent. Enantiomers and stereoisomers can also be

obtained from stereomerically or enantiomerically pure intermediates, reagents, and catalysts by

well-known asymmetric synthetic methods.

6. In one embodiment, when administered to a patient, e.g., a mammal for veterinary

use or a human for clinical use, the compounds are administered in isolated form. In another

embodiment, via conventional techniques, the compounds are purified.

7. It should be noted that if there is a discrepancy between a depicted structure and a

name given that structure, the depicted structure controls. In addition, if the stereochemistry of a

structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it.

8. As used herein, "pharmaceutically acceptable" means approved by a regulatory

agency of the Federal or a state government or listed in the Indian Pharmacopeia, U.S.

Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more

particularly in humans.



9. As used herein, "pharmaceutically acceptable salt(s)," includes but are not limited

to salts of acidic basic groups that may be present in compounds used in present compositions.

The compounds included in the present compositions that are basic in nature are capable of

forming a wide variety of salts with various inorganic and organic acids. The acids that may be

used to prepare pharmaceutically acceptable acid addition salts of such compounds are those that

form non-toxic acid addition salts. i.e., salts containing pharmacologically acceptable anions,

including but not limited to sulfuric, acetic, nitrate, hydrochloride, hydrobromide, acetate,

phosphate, citric, oxalic, hydroiodide, maleic, sulfate, bisulfate, acid phosphate, isonicotinate,

lactate, salicylate, citrate, acid citrate, tartrate, tannate, pantothenate, bitartrate, ascorbate,

succinate, maleate, gentisinate, fumarate, gluconate, glucaronate, saccharate, formate. benzoate,

glutamate, methasulfonate, ethanesulfonte. benzensulfonate, p-toluenesulfonate, mesylate,

hydroxymethylsulfonate, and pamoate salts. Similar, compounds of the invention that include

ionizablehydrogens can be combined with various inorganic and organic bases to form salts.

10. As used herein, a "prodrug" is a compound that is rapidly transformed in vivo to

the parent compound of the compounds of the invention may be esters, carbonates, phosphorus

(III) esters, or phosphorus (V) esters. Some common esters that have been utilized as prodrugs

are phenylesters, aliphaticesters, cholesterol esters, acycloxymethyl esters, and amino acid esters.

Compounds of the invention can be converted to their corresponding prodrugs according to

methods known in the art. For example, the thiouronium group of compounds of invention can

be treated with an electrophile (e.g., an acid chloride, an anhydride, a carboxylic ester, a

carbonate, a carbomyl chloride, or a phosphorus (III) or (IV) electrophile) to prepare the

corresponding prodrug. Exemplary methods for the preparation of prodrugs are described herein.

A thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery

Systems, Vol. 14 of the A.C.S Symposium series, Edward B. Roche, ed., Bioreversible Carriers

in Drug Design, American Pharmaceutical Association and Pergamon Press, 1987, and Judkins

et aI., Synthetic Communications 26.23(l996):4351-4367,each of which is incorporated herein

by reference. As used herein, "purified" means that when isolated, the isolate contains at least

95% preferably at least 98%, of a single compound by weight of isolate.

11. As used herein and unless otherwise indicated, the term "stereomerically pure"

means a composition that comprises one stereoisomer of a compound and is substantially free of

other stereoisomers of that compound. For example, a stereomerically pure composition of a



compound having one chiral center will be substantially free of the opposite enantiomer of the

compound. A stereomerically pure composition of a compound having two chiral centers will be

substantially free of other diastereomers of the compound. A typical stereomerically pure

compound comprises greater than about 80% by weight of stereoisomer of the compound and

less than20% by weight of other stereoisomers the compound, more preferably greater than about

90% by weight of one stereoisomers of the compound and less than about 10% by weight of the

other stereoisomers of the compound, even more preferably greater than about 95% by weight of

the other stereoisomers of the compound and less than about 5% by weight of other

stereoisomers of the compound, and most preferably greater than about 97% by weight of one

stereoisomer of the compound and less than about 3% by weight of the other stereoisomers of the

compound.

SUMMARY OF THE INVENTION

The present invention relates to a compound of formula I

o
HYIfNyS~[":yN Rl-'

XH

o
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or a racemic or enantiomerically enriched compounds, or mixtures thereof

In which:

X is selected from group of substituents including NH, O,CH2

Y is selected from group of substituents including NH, O,CH2

R=



R'is selected from group ofsubstituents including -H, R

R2 is selected from group ofsubstituents including -H, Halo, -NH2, -OH, -CN, -N02,-

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2Hs,

CH3, S02NH2

R3is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C I-C6)[ straight chain, branched chain and cyclic], -CF 3, -OCF 3, -OCH" -OC2Hs,

CH" S02NH2

R4is selected from group ofsubstituents including -H, Halo, -NH2, -OIl, -CN, -N02,-

COOH, alkyl(CI-C6)[straight chain, branched chain and cyclic], -CF" -OCf3, -OCH" -OC2HS,

CH3, S02NH2

R5is selected from group ofsubstituents including -H, Halo, -NH2, -OH, -CN, -N02,-

COOH, alkyl(CI-C6) [straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2Hs,

CH3. S02NH2

R6is selected from group ofsubstituents including -H, Halo, -NH2, -OH, -eN, -N02,-

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic]. -CF3, -OCF3, -OCH3, -OC2Hs,

CH3, S02NH2

R7is selected from group of substituents including -H, Halo, -NH2, -OJ J, -CN, -N02, -

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH" -OC2Hs,

CH3. S02NH2

R8is selected from group ofsubstituents including -H, Halo, -NH2, -OH, -CN, -N02,-

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic], -CF3, -OCF" -OCH3, -OC2Hs,

CH3, S02NH2

aryl = Phenyl and its derivatives, biphenyl, saturated or an unsaturated 3 to 8-memhered

heterocycles optionally comprising one or more further heteroatom selected from N, 0, S, or P;

the heterocycles being optionally substituted with one or more substituents.

Halo = F, Cl, Br, 1.

-NJ /\
-N N-CH

"---./ 3

/\
-N N-COOH

"-----/

-N:J



Their salts or pharmaceutical solvents or isomers or enantiomers are novel compounds

and their pharmaceutical compositions containing such compounds and the use of such

compounds in medicines and process for preparing the same.

Wherein, the said compounds of formula I are of 2-(4.6-diaminopyrimidin-2-ylthio )-N-

phenylacetamidederivatives and mixtures thereof The compounds of formula I exhibits

excellent antiviral activity.

In another aspect of the invention, the compounds of formula I are used along with

pharmaceutically acceptable excipeints.

DET AILED DESCRIPTION OF THE INVENTION

The present invention relates to a compound of formula I

o
HYitys-Jl/-":

~N R!-'

XH

o
YyNyS-Jl/-';

yNH R~;~

X

I

or a racemic or enantiomerically enriched compounds, or mixtures thereof

In which:

X is selected from group of substituents including NH, O,CH2

Y is selected from group of substituents including NH, O,CH2

R=

R I is selected from group of substituents including-H, R



R2is selected from group of substituents including-H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C l-C6)[ straight chain, branched chain and cyclic], -CF], -OCFJ, -OCHJ, -OC2HS,

CH3, S02NH2

R3is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2Hs,

CH3, S02NH2

R4is selected from group ofsubstituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C I-C6)[ straight chain, branched chain and cyclic], -CF 3, -OCF 3, -OCH3, -OC2Hs,

CH3, S02NH2

RSis selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(Cl-C6) [straight chain, branched chain and cyclic), -CF3, -OCF" -OCH3, -OC2Hs,

CH3, S02NH2

R6is selected from group of substituents including-H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(C l-C6)[ straight chain, branched chain and cyclic], -CF 3, -OCF 3, -OCH3, -OC2Hs,

CH3, S02NH2

R7is selected from group of substituents including -H, Halo, -NH2, -OH, -CN, -N02, -

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic], -CF3, -OCF3, -OCH3, -OC2Hs,

CH3, S02NH2

R8is selected from group ofsubstituents including-H, Halo, -NH2, -OH, -CN, -N02,-

COOH, alkyl(Cl-C6)[straight chain, branched chain and cyclic], -CFJ, -OCF3, -OCH3, -OC2Hs,

CH3, S02NH2

aryl = Phenyl and its derivatives, biphenyl, saturated or an unsaturated 3 to 8-membered

heterocycles optionally comprising one or more further heteroatom selected from N, 0, S, or P;

the heterocycles being optionally substituted with one or more substituents.

Halo = F, Cl, Br, 1.

R,R1
;;=

1\
-N NH

"--.I

1\
-N N-COOH

"--.I



Their salts or pharmaceutical solvents or isomers or enantiomers are novel compounds

and their pharmaceutical compositions containing such compounds and the use of such

compounds in medicines and process for preparing the same.

Wherein, the said compounds of formula I are of2-(4,6-diaminopyrimidin-2-ylthio)-N-

phenylacetamide derivatives and mixtures thereof. The compounds of formula I exhibits

excellent antiviral activity.
In another aspect of the invention, the compounds of formula I are used along with

pharmaceutically acceptable excipeints.

Pharmaceutical carriers can be liquids, such as water and oils, including those of

petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil,

sesame oil and the like. The pharmaceutical carriers can be saline, gum acacia, gelatin, starch

paste, talc, keratin, colloidal silica, urea, and the like. In addition, auxiliary, stabilizing,

thickening, lubricating and coloring agents may be used. When administered to a patient, the

compounds of the invention and pharmaceutically acceptable carriers can be sterile. In one

embodiment, water is a carrier when the compound is administered intravenously. Saline

solutions and aqueous dextrose and glycerol solutions can also be employed as liquid carriers,

particularly for injectible solutions. Suitable pharmaceutical carriers also include excipeints such

as starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica geL sodium stearate,

glycerol mono stearate, talc, sodium chloride, dried skim milk, glycerol, propylene glycoL

polyethylene glycol 300, water, ethanol, polysorbate 20, and the like. The present compositions,

if desired, can also contain minor amounts of wetting or emulsifying agents, or pH buffering

agents.
The present compositions can take the form of solutions, suspensions, emulsion, tablets,

pills, pellets, and capsules, capsules containing liquids, powders, sustained-release formulations,

suppositories, emulsions, sprays, suspensions, or any other suitable for use. In one embodiment,

the pharmaceutically acceptable carriers is capsule (see e.g., U.S. Patent No. 5698155). Other

examples of suitable pharmaceutical carriers are described in "Remington's Pharmaceutical

Sciences" by E. W. Martin.

Compounds of the invention included in the present compositions that include an amino

moiety may form pharmaceutically acceptable salts with various amino acids, in addition to the

acids mentioned above. Compounds, included in the present compositions, which are acidic in



nature, are capable of forming base salts with various pharmacologically or cosmetically

acceptable cations. Examples of such salts include alkali metal or alkaline earth metal salts and,

particularly, calcium, magnesium, sodium, lithium, zinc, potassium, and iron salts.

In another embodiment, the compounds of the invention are formulated in accordance

with routine procedures as a pharmaceutical compositions adopted for intravenous administration

to human beings. Typically, compounds for intravenous administration are solutions in sterile

isotonic aqueous buffer. Where necessary, the compositions may also include a local anesthetic

such as lignociane to ease pain at the site of infection. Generally, the ingredients are supplied

either separately or mixed together in unit dosage form, for example, as a dry lyophilized powder

or water free concentrate in a hermetically sealed container such as an ampoule or sachette

indicating the quantity of the active agent. Where the compound of the invention is to be

administered by infusion, it can be dispensed, for example, with an infusion bottle containing

sterile pharmaceutical grade water or saline. Where the compound of the invention is

administered by injection, an ampoule of sterile water for injection or saline can be provided so

that the ingredients may be mixed prior to administration

Compounds for oral delivery may be in the form of tablets, lozenges, aqueous or oily

suspensions, granules, powders, emulsions, capsules, syrups, or elixers, for example, sweetening

agents such as fructose, aspartame or cherry; coloring agents; and preserving agents, to provide a

pharmaceutically palatable preparation. Moreover, where in tablet or pill form, the compositions

may be coated to delay disintegration and absorption in the gastrointestinal tract thereby

providing a sustained action over an extended period of time. Selectively permeable membranes

surrounding an osmotically active driving compound are also suitable for orally administered

compounds. In these later platforms, fluid from the environment surrounded the capsule is

imbibed by the driving compound, which swells to displace the agent or agent composition

through an aperture. These delivery platforms can provide an essentially zero order delivery

profile as opposed to the spiked profiles of immediate release formulations. A time-delay

material such as glycerol monostearate or glycerol stearate may also be used. Oral compositions

can include standard carriers such as mannitol, lactose, starch, magnesium stearate, sodium

stearate, sodium saccharine, cellulose, or magnesium carbonate. Such carriers can be of

pharmaceutical grade.



The following scheme shows the preparation of respective compounds of the invention.

There is no particular restriction on the nature of the solvent to be employed, provided that there

is no adverse effect on the reaction or on the reagents involved.

1. CHEMISTRY

1. a. GENERAL REACTION SCHEME

HY'1NySH------.~ yN
XH

Nal EtOH
A

o R',

HY'1NyS~~ ::
yN R1'

XH
I

KOHlEtOH

o R',

Y1"NyS~~ ::yNH R1'

X

Wherein, A = Malano nitrile, Acetyl acetone, Ethyl acetoacetate, Ethyl cyano acetate and

Diethyl malonate.

The following compounds as shown in Tablet are synthesized using malano nitrile and

thiourea with 2-chloro-N-aryl acetamide to give 2-(4,6-diamino-2-yl thio)-N-aryl acetamide

derivatives.



Table 1

Compound Code R R1

Ia Phenyl H

Ib l-Napthyl H

Ie Benzyl H

Id 2-Methyl phenyl H

Ie 3A-dimethyl phenyl H

If 3-Methyl phenyl H

Ig 4-Methyl phenyl H

Ih 2-pyridyl H

Ii 4-fluoro phenyl H

Ij 2-Chloro Phenyl H

Ik 3-Chloro Phenyl H

II 4-Chloro Phenyl H

1m 3-Methoxy Phenyl H

In 4-Methoxy Phenyl H

The invention compounds of formula I may be prepared by considering intermediates to

result in compounds of formula 1.

The invention compounds of formula I were synthesized following the reactions outlined

in the REACTION SCHEME. 4,6-diaminopyrimidine-2-thiolwas obtained as a key intermediate

by taking a freshly prepared solution of sodium ethoxide in absolute ethanol were added thiourea



and malononitrile.The mixture was refluxed for 3 h, and the precipitate was then filtered off. The

solid was dissolved in water followed by adjusting pH around 7-8, and the resultant precipitate

was filtered to give the pure 4,6-diaminopyrimidine-2-thioI.This key intermediate is reacted with

various aryl acetamides in the presence of potassium hydroxide as base in ethanol as solvent to

give the desired 2-(4,6-diaminopyrimidin-2-ylthio)-N-aryl acetamide derivatives.

It may be used with salts organic and inorganic acids salt such as acetic, propionic, lactic,

citric, tartaric, succinic, fumaric, maleic, mandelic, malic, phthalic, hydrochloric, phosphoric,

nitric, sulfuric, methanesulfonic, benzene sulfonic, camphorsulfonic acid salt. Acceptable

inorganic and organic acid salts which are pharmaceutically acceptable are prepared, when

compound of this invention contains basic moiety.

Thus the present invention may provide a pharmaceutical composition, containing the

compounds of the general formula I as defined above in combination with the usual

pharmaceutically employed carriers, diluents and the like, useful for the any treatment of Human

and animaldiseases.

The pharmaceutical composition may be in the forms normally employed, such as tablets,

capsules, powders, syrups, solutions, suspensions and the like, may contain flavourant, sweetners

etc. in suitable solid or liquid carriers or diluents, or in suitable sterile media to form injectible

solutions or suspensions.

Certain modifications and equivalents will be apparent to those skilled in the art and are

intended to be included within the scope of the present invention.

l.b. GENERAL SYNTHETIC PROCEDURE

General procedure for synthesis of 4,6-diamino-pyrimidine-2-thiol

To a freshly prepared solution of sodium ethoxide (sodium Igm, 0.043mol in ethanol,

SOml) Thiourea (3.3gm, 0.043 mol) was added and stirred at reflux for half an hour then

malononitrile (2.84gm, 0.043 mol) was added to this mixture. The mixture was refluxed for 5 h,

then excess ethanol was evaporated in vaccuo and diluted with cold water and pH was adjusted

to around 7-8 and the precipitate was filtered and dried. The product was recrystallized in ethanol

without further purification to lead to compound with yield 80%.



H
H2NIfNT~.syN
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lH NMR (DMSO-D6)6 5.02(s, IH, -CH, Ar), 6.43(s, 2H, -NH2), 6.72(s, 2H, -NH2), 10.98(s, lH,-

NH, Ar).

General procedure for 2-chloro-N-aryl acetamidederivatives:

To a solution of 0.5 g (0.005mol) of amino aryl derivative in 15ml of glacial acetic

acid,0.678 gmof chloroacetyl chloride(0.006 mol) was added dropwisein cold temperature and

stirring was continued for 1-8 h. then excess of chloro acety I chloride was quenched with

saturated solution of sodium acetate. Precipitate was filtered, washed thoroughly with cold water

and dried to furnish 2-chloro-N-aryl acetamide derivativesin 85-95% yield.

General procedure for 2-(4,6-diaminopyrimidin-2-ylthio)-N-aryl acetamide derivatives(Ia-In):

To a solution of 4,6-diamino-pyrimidine-2-thiol(O.5 g; 3.52 mmol) in 25 mL of ethanolin

R.B.flaskpotassium hydroxide(O.2g; 3.52 mmol)was added and refluxed for half an hour and to it

3.52 mmolof 2-chloro-N-aryl acetamide was added and refluxed for 1-4 hwhen the end of

reaction was observed by TLC,ethanol was evaporated in vaccuo and cold water is added to it

and the precipitate was filtered and driedto give the 2-(4,6-diaminopyrimidin-2-ylthio)-N-

phenylacetamide derivativesin good yields.

Example 1:2-(4,6-diaminopyrimidin-2-ylthio)- N-phenylacetamide(Ia): lawas prepared

following the procedure described in REACTION SCHEME using 2-chloro-N-phenylacetamide.

The product is pale browncrystalline powder having a yield of 95%; J H NMR (DMSO- D6) 63.78(s,

2H, -CH2), 5.l9(s, 1H, -CH, Ar), 6.34(s, 4H, -NH2), 7.04(t, 1H, Ar, J= 7.6 Hz),7.30(m, 2H, Ar),

7.55(m, 2H, Ar). 10.21 (s, 1H, -NH).



Ia

Example 2:2-( 4,6-diaminopyrimidin-2-ylthio)- N-(naphthalen-l-yl)aeetamide(Ib): Ib was

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-

(naphthalen-l-yl)acetamide. The product is white crystalline powder having a yield of 89%; lH

NMR (DMSO-D6)c53.95(s, 2H, -CH2),5.24(s, IH, -CH, Ar), 6.34(s, 4H, -NH2), 7.49(m, 3H, Ar),

7.75(d, 2H, Ar, J= 8.0 Hz), 7.94(m, 2H, Ar), 1O.08(s, IH, -NH).

O~IH2NilNysJN
~yN H ~ I

NH2

Ib

Example 3: N-benzyl-2-(4,6-diaminopyrimidin-2-ylthio)aeetamide{le): Ie was prepared

following the procedure described in REACTION SCHEME usingN-benzyl-2-chloroacetamide.The

product is pale browncrystaUine powder having a yield of 92%; IHNMR (DMSO-D6) c53.69(s,2H,-

CH2),4.28(s, 1H, -CH2-Ph), 5.16(s, IH, -CH, Ar), 6.19(s, 4H, -NH2),7.25(m, 5H, Ar),8.47(s, IH,-

NH).

Ie

Example 4:2-( 4,6-diaminopyrimidin-2-ylthio )-N-o-tolylaeetamide(Id): Idwas prepared

following the procedure described in REACTION SCHEME using 2-chloro-N-o-

tolylacetamide.The product is pale reddish browncrystalline powder having a yield of 94%; 'H



NMR (DMSO-D6)62.083(s, 2H, -CH}),3.8(s, 2H, -CH2), 5.20(5, 1H, -CH, Ar), 6.31 (5, 4H, -

NR2), 7.04(t, lR, Ar, J= 8.0 Hz), 7.l6(m,2H, Ar), 7.56(d, IH, Ar, J= 7.6 Hz), 9.39(s, IH, -NH).

Id

Example 5:2-( 4,6-diaminopyrim idin-2-ylthio )-N -(3,4-dimethylphenyl)acetam ide(l e): lewas

prepared following the procedure described in REACTION SCHEME using2-chloro-N-(3,4-

dimethylphenyl)acetamide.The product is pale brown crystalline powder having a yield of 96%

Ie

Example 6:2-(4,6-diaminopyrimidin-2-ylthio)-N-m-tolylacetamide(If): If was prepared

following the procedure described in REACTION SCHEME using2-chloro-N-m-tolylacetamide.

The product is pale brown crystalline powder having a yield of 95%

If



Example 7:2-( 4,6-diaminopyrimidin-2-ylthio )-N-p-tolylacetamide(Ig): Igwas prepared

following the procedure described III REACTION SCHEME using2-chloro-N-m-

tolylacetamide.The product is pale brown crystalline powder having a yield of 96%

Ig

Example 8:2-( 4,6-diaminopyrimidin-2-ylthio)- N-(pyridin-2-yl)acetamide(Ih): Ihwas

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-

(pyridin-2-yl)acetamide. The product is pale reddish brown crystalline powder having a yield of

90%

Ih

Example 9:2-( 4,6-diaminopyrimidin-2-ylthio )-N-( 4-fluorophenyl)acetamide(Ii): Ii was

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(4-

fluOfophenyl)acetamide.The product is pale greenish brown crystalline powder having a yield of

93%



Ii

Example 1O:N-(2-chlorophenyl)-2-( 4,6-diaminopyrimidin-2-ylthio )acetamide(Ij): Ijwas

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(2-

chlorophenyl)acetamide.The product is brown crystalline powder having a yield of 88%.

Ij

Example 11:N-(3-chlorophenyl)-2-( 4,6-diaminopyrimidin-2-ylthio )acetamide(lk): Ikwas

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(3-

chlorophenyl)acetamide.The product is cream color crystalline powder having a yield of 90%.

Ik

Example 12:N-(4-chlorophenyl)-2-( 4,6-diaminopyrimidin-2-ylthio )acetamide(Il): II was

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(4-

chlorophenyl)acetamide.The product is cream color crystalline powder having a yield of 85%.



II

Example 13:2-( 4,6-diaminopyrimidin-2-ylthio)- N-(3-methoxyphenyl)acetamide(I m): Imwas

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(2-

methoxyphenyl)acetamide. The product is brown crystalline powder having a yield of 91%.

1m

Example 14:2-( 4,6-diaminopyrimidin-2-ylthio )-N-( 4-methoxyphenyl)acetamide(ln): In was

prepared following the procedure described in REACTION SCHEME using 2-chloro-N-(4-

methoxyphenyl)acetamide.The product is pale brown crystalline powder having a yield of86%.

In



BIOLOGY

2.a. Cell-based antiviral assay(Chikungunya, Dengue, Yellow fever viruses):

Serial dilutions of extracts, fractions or compounds, as well as the reference compound

chloroquine, were prepared in assay medium [MEM Rega3 (Cat. N°19993013; Invitrogen), 2%

FCS (Integro), 5 mL 200 mM L-glutamine (25030024), and 5 mL 7.5% sodium bicarbonate

(25080060)] that was added to empty wells of a 96-well microtiter plate (Falcon, BD).

Subsequently, 50 f..tLof a 4x virus dilution in assay medium was added, followed by 50 ilL of a

cell suspension. This suspension, with a cell density of 25,000 cells/50 ilL, was prepared from a

Vero cell line subcultured in cell growth medium (MEM Rega3 supplemented with 10% FCS,

5mL L-glutamine, and 5 mL sodium bicarbonate) at a ratio of 1:4 and grown for 7 days in 150

em 2 tissue culture flasks (Techno Plastic Products). The assay plates were returned to the

incubator for 6-7days(37°C,5%CO, 95-99% relative humidity), a time at which maximal virus-

induced cell death or cytopathic effect (CPE) is observed in untreated, infected controls.

Subsequently, the assay medium was aspirated, replaced with 75 pL of a 5% MTS

(Promega) solution in phenol redfreemediumand incubated for 1.5 hours. Absorbance was

measured at a wavelength of 498 nm (Safire 2, Tecan); optical densities (00 values) reached

0.6-0.8 for the untreated, uninfected controls). Raw data were converted to percentage of

controls and the EC (50% effective concentration or concentration which is calculated to inhibit

virus induced cell death by 50%) and CC50(50% antimetabolic concentration or concentration

which is calculated to inhibit the overall cell metabolism by 50%) were derived from the dose-

response curves. All assay conditions producing an antiviral effect exceeding 50% were checked

microscopically for minor signs of CPE or adverse effects on the host cell (i.e. altered cell

morphology ... ). A compound is only considered to elicit a selective antiviral effect on virus

replication when, following microscopic quality control, at least at one concentration of

compound, no CPE nor any adverse effect is observed (image resembling untreated, uninfected

cells). Multiple, independent experiments were performed.



2.b. Antiviral assay (Coxsackie, Rhino, Polio and Entero viruses)

The antiviral activity of the selected compounds was determined using an MTS-based

CPE reduction assay and was expressed as the 50% effective concentration (EC), or the

concentration of compound that inhibits virus-induced cytopathic effect formation by 50%. Cells,

grown to confluency in 96-well plates, were infected with 100 CCr050 of virus, one CCr050

being the 50% cell culture infective dose. After an adsorption period of two hours at 370°C

(350°C for rhinovirus), virus was removed and serial dilutions of the compounds were added.

The cultures were further incubated at 370°C (350°C) for 3 days, until complete CPE was

observed in the infected and untreated virus control (VC). After removal of the medium, 90 fll

medium and 10 fll MTS/PMS (Promega, Leiden, The Netherlands) were added to each well.

After an incubation period of 2 h at 370°C (350°C) the optical density of each well was read at

498 nm in a microplate reader. CPE values were calculated as follows: %CPE = [OOVC_

ODCVB3+Compound]/[OOCC_ OOVC]. In these formulae, OOCC corresponds to the optical

density of the uninfected and untreated cell cultures, OD represents the infected and untreated

cell cultures and OD CVB3+Compound VC are CVB3-infected cell cultures, treated with a

given concentration of compound.

Cytotoxic assay. The cytotoxicity of the compounds was evaluated by the MTS-method

and the 50% cytotoxic concentration (CC) was calculated. Briefly, the same experimental set-up

was used as for the antiviral assay, but for cytotoxicity determination, uninfected cultures were

incubated with serial dilution of compound for three days at 370°C. The cytotoxic activity was

calculated using the following formula: %CPE = (ODCC _ OOCompound]/ODCC, where ODCC

corresponds to the optical density of the uninfected and untreated cell cultures and

ODCompound are uninfected cultures, treated with compound.



2.c. Cell culture and dose-/response assay of HCV

Huh-7 human hepatoma cells carrying the HCV replicon were grown III Dulbecco's

modified Eagle medium (DMEM; Life Technologies GmbH, Karlsruhe, Germany) supplemented

with 2 mM L-glutamine, nonessential amino acids, 100 U of penicillin, 100 mg streptomycin,

10% fetal calf serum (complete DMEM) and 250 mg/ml G418 (Life Technologies). Cells were

passaged twice per week at a dilution of 1:3jl :5, depending on cell growth by using PBS

containing 0.05% trypsin and 0.05% EDTA (Life Technologies). For the luciferase/RT-PCR

assay, cells were seeded in 9.6 cm2 dishes at a density of 200,000 cells in complete DMEM

supplemented with 250 mg/ml G418 (Life Technologies, Germany). After 24 h, medium was

replaced by complete DMEM without G418 and containing 100,50,25, 10,7.5,5,2.5, 1 or °
U/ml of IFNa2a (Roche Applied Science, Mannheim, Germany) in triplicates. In all other cases,

cells were seeded in 24-well plates (2 cm2 per well) at a density of 40,000 cells per well. After

24 h, medium was replaced by 1 ml complete DMEM per well containing 10% human serum and

oneofthe following concentrations of interferon: 1000,500,250, 100,50,25, 12.5,6.25,3.13,

1.56, 0.78, 0.39, 0.20 or 0 U/ml of IFN-a2a (kindly provided by K. Weyer and E.K. Weibel,

Hoffmann-La Roche AG, Basel) or IFN a2b (Schering-Plough), or 180,60, 30, 15, 7.5, 3.75,

1.88,0.94,0.47,0.23,0.12,0.06,0.02 or 0 ng/ml PEG_ /IFNa2a (Roche Applied Science). All

experiments were carried out at least twice each in sextuple and on several plates, such that the

positions of individual samples relative to the controls were varied in order to reduce positional

effects. In case of the cell proliferation assay, the medium in triplicate wells was replaced by 1

ml complete DMEM containing increasing concentrations of ribavirin (Schering-Plough).

Proliferation was determined by measuring the optical density after staining the cells with the

tetrazolium salt WST-l (Roche Applied Sciences). A positive (1000 U/ml IFN-a) and a

negativecontrol (no IFN-a) was included on each plate such that the position was different from

plate to plate.

It may be appreciated by those skilled in the art that the drawings, examples and detailed

description herein are to be regarded in an illustrative rather than a restrictive manner.
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