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ABSTRACT

3-Aryl-amido/imido-methyl-4-hydroxy-phenyl-acetoptiees (I) were prepared in excellent yields by emsihg
equilmolar amounts or p-hydroxy acetophenones amytizamido/imido-alcohols in the presence of congSH,,

Reaction of (I) with semicarbazide, hydro-chloride ethanol afforded 3-Aryl-amido/imido-methyl-4-hgxly-

phenyl-acetophenone-semicarbazones (Il) in thelyiehnging from 60-70%. Reaction of (II) with aq#tenone
and iodine in glacial acetic acid afforded 3-Aryi@o/imido-methyl-4-hydroxy-phenyl-5'-phenyl-3'-podyl-

acetophenone azines (lll) in the yields rangingfr65-70%. Some of the compounds showed promisingrain
activity against three viruses viz., JEV, HSV-I amituenza A viruses respectively. The present pdpscribes the
synthesis and biological activity screening proaegu
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INTRODUCTION

Thiosemicarbazones have been claimed to possegspvemising antibacterial as well as antiviral wities
amongst various thiosemicarbazones, Methisazon®déthylisatin--thiosemicarbazone) has been found tmos
effective. It interferes with the translation of RNMnessages into protein-synthesis on the cell dbws Ultimately,
it produces a defect in protein incorporation imbas. Although viral-DNA increases and host celt @amaged,
infectious virus is not produced. It is active agaipox-viruses, including variola and vaccini@ome RNA-viruses
such as rhino-viruses, echo-viruses, reo-virusdlienza, Para-influenza and polio-viruses are mibibited. It has
also been used as a prophylactic agent against-pmal Historically, methisazone was one of thestfiantiviral
compound(s) used in chemical practice. It is orabhgorbed with nausea and vomiting as the prinsioi effects.
The drug is also used in vaccinia gangrenosa asskertinated vaccinia infectidnsA potential side-effect of
methisazone is a suppression of host immune-systéamplexes of methisazone and copper have beewmstm
interact with nucleic-acids RNA-tumors viruses, herpes viruses etc. are ivatetd by direct contact with
methisazone which may be a functions of the chegaability of the drugy Incorporation of the thiosemicarbazone
group into a cyclic-system appears to increasespleetrum of antiviral activity of these compoufitisThese valid
observation led the author to synthesize the cyddidvatives of semicarbazone for studying thefe@g against
three human viruses.

EXPERIMENTAL SECTION

Melting points were determined on electrically leghbpparatus and the values are uncorrected. Rifrayl the
compounds was checked by TLC. I.R. spectrum of @amapound was recorded on a Perkin Elmer 157 irdrare
spectrophotometer (wave length, in Cmi') and*H-NMR spectrum of the same compound was recorded on
spectrometer (chemical shifts in s-scale) using T@d$ternal reference.
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3-Aryl-amido/imido-methyl-4-hydroxy-phenyl-acetophenone (1)

A mixture or p-hydroxyacetophenone (0.2 mole) andmidoalcohol (0.2 mole) was dissolved in consS®} (30

ml.) by stirring. While dissolving, the contents neecooled. The resultant solution was stirred falf-an-hour at
room temperature and kept in an ice-chest overtnigivas poured into ice-cold water (100 ml.).Aldésh-brown
solid separated out which was allowed to settlelforlt was filtered off and washed repeatedly wititer. The C-
amidoalkylated product thus obtained, was dried iracuum desiccators and crystallised from dilt@rmol. The
compounds of this category are recorded in Table (I

3-Aryl-amido/imido-methyl-4-hydroxy-phenyl-acetophenone semicarbazones (l1)
3-Aryl-amido/imido-methyl-4-hydroxy-phenyl-acetoptane (1) (0.1 mole) , semicarbazide, hydrochlor{@el5
mole) and fused sodium acetate (1 gm) in ethan@lnfh) were heated under reflux on a water bath2fdr.
Subsequently, the solvent was distilled off. Thidsthus isolated was washed with water to remdweeibhorganic
materials. It was dried in a vacuum desiccator emdtallised from ethanol. Semicarbazones thushegited, are
presented in Table (II).

3-Aryl-amido/imido-methyl-4-hydroxy-phenyl-5'-phenyl-3'-oxazolyl-aceto-phenone azines (lll)

A mixture of 3-Aryl-amido/imido-methyl-4-hydroxy-@myl-acetophenone semicarbazones (lI) (0.01 mole),
acetophenone (0.01 mole) and iodine (0.1 gm) iniglacetic acid (50 ml.) was refluxed for 8 h. asand bath.
The reaction mixture was cooled and the separaitd was filtered off. It was repeatedly washedhwitater and
dried in a vacuum desiccator. The crude azines shinthesized were crystallized from methanol. Themounds

of this category are recorded in Table (lll) alavith their characterization data.

Biological Activity
All the four compounds were screened for theirvarati activity against three viruses viz., InfluenA (H:N,),
Japanese encephalitis virus (P 20778) and Herpgsesi virus (753166).

Maintenance of Virus

Japanese Encephalitis Virus (JEV):

It was maintained by intracranial inoculation ir8 Hays old suckling albino swiss mice. The braihthe infected
mice with specific paralytic symptoms were trit@dtand 10% homogenate (W/V) was made in phosphdferéd
saline (PBS) pH 7.2. Virus 'was titrated by twodfekrial dilutions and LRwas calculated.

Herpes Simplex Virus Type | (HSV)

Virus was maintained in 5-6 gms albino swiss migetle same route as JEV. The brains of infectece miith
peculiar paralytic symptoms were collectively trited with MEM and 10% homogenate (W/V) was madee T
virus was titrated for its final concentration taleulating the L.

Influenza Virus
Virus was maintained in 10 days old embryonatedsheggs by inoculating it in allantoic cavity. Tfieid was
harvested after 48 hours. The virus titre was distadtl by haemagglutination method with fowl REC

Maintenance of cells
Vero cells were maintained with MEM supplementethvii0% foetal bovine serum, 100 units of peniciBn 100
micro gram of streptomycin and 40 micro gram oftgerycin/ml.

Antiviral Assay (in vitro)

The antiviral assay was done according to sidearedl HauffmanH. Vero cells were seeded in 96 well micro titre
plates and incubated at %7 for 24 hours. The confluent monolayers were itated with 100 TCIR,
concentration of the test virus and incubated forn@inutes at 3*C for adsorption of the virus. The plate was
washed with MEM and treated with test compoundfdwio-fold serial dilutions. The test plate weretbated for
48-50 hours and stained with crystal violet. Thatgd were now observed for cytopathic effects &lelling,
distortion and sloughing of cells. The toxicitytbe test compound(s) was established by treatiagels with two-
fold serial dilutions of the compound(s) and obsegthe state of cells after 18 hrs.

In Vivo (in mice)

HSV | - The test compound (s) were administered5rl6 gm swiss mice at the concentration of 0.5dogg (6
mice/compound). After 18 hrs. the animals were lenged with 5-10 LI, of the virus followed by two doses of
the test materials at 24 h. intervals. The animase observed for viremia, paralysis, mortality ancrease in
average survival time (AST) as compared to untreatetrol as detailer, Kant, et al, 1997
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Influenza (in vivo)

For in ovo screening, the test compounds at theartnation of 0.5 mg/embryo were administered & dllantoic
cabity of the 10 days old embryonated eggs (6 easdcpmpound). These embryos were then challengtd wi
0.064 HA units of virus form the same route i.éamtbic cavity, simultaneously after virus infeetiolT hese eggs
were incubated at 8C for 48-72 hrs. The mortality of the embryos wetsserved and the allantoic fluid was
haevested from each batch of the eggs. The hadutiaggion was don with the fowl RBC and the preseiof
virus was calculatéd
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HO COCH3

{‘.‘:umpound R mp. (C) Molecular Fomula Nitrogen analysis (%)
i Caled. Found
= Nicolinamido- 124 C.HN.O, 10.37 10.02
2 Benzamido- 193 £ HND, 521 454
1 Salicylamido- 86 CH MO, A87 343
i Prihalimido- 114 C,HMO, 4,75 4.37
|$E|, E =11

Compound R mp. °C) Molecular Formula Nitrogen anaiyss (%)

L o Calctt. Found
i Nicotinamido- P73 C.H. M0, 2141 2104
& Benzamido- 130 CH N, 747 1685
s Salicylamido- 146 C.H-N.0, 1339 13.12
a. Phihalimido- 132 CaHLN.O, 15.01 15.56
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HO C—CHj
S
) o e

RICHz

s { 1)

Compound R m.p. (‘C) Molecular Formuia Nitrogen analysis (%)
Mo

Calod. Found
e Micotinamido- 240 CoHy MOy 16.34 16.08
I Benzamido- seim salid C.H.N,0, 1314 12 86
I Salicylamido- 155 G, HaM,0, 10,81 1047
Il d. Phthalimdo- 158 ConHuMOy 1238 1213

MRKBr: 1620 (C=N), 1680 {amide CO), 3264 and 3148 (N-H Str.) and 3730 (ArOH) cm”.
HAMR (COCL) § 6.17.7 (m, 12H AH). 3 12 (S.3H.CH,}, 5 3.2 (d.2H.CHNH), 8 4.1 (S.2H CH,0) and 8.7 {bes. THNH).

TABLE -1V
HO € —CHy
I 0—CHy
R{CHzl, N—HN=—

\H_-C—I:E Heg

MWW@MM

Antiviral activity againstlEV in vitre
Compound R Dose (pg mL'} | Maximum  S0% [ Efecive Therapeutic Prolectxn of Cehs
B cylotoxic Congenbration | index
. concenteation §
nm* Micolnamido- 5004 125.0 15 a0 50.0
e Benzamido- 5004 32 . Mane None
me Salicylamido- 5004 62.5 e Mana Mesnae
i1 Phithalimido- 5004 1250 35 40 760
f-ompound N l Dose mgimouselday Pescent Protection Increase in average survival ime (days)
a3 compared o contol
“I- kS Monia i 32
e 05 400 o0
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TABLE -¥|
In-wive Antiviral activity against Influenza A, HSY-

| Compound Mo | R : - :;r;ﬂumnm_.ﬂ. N | HESW-1 r
| | % Inhibitkon ! ¥ Prodection
m® | Micotmarmide. . B0 l Monea
mt - ! ﬁEﬁﬂ-'l;;‘l- | 40 25
me . Sakcylamio- I hone | Nomne — = -ll
i w? Phthalirmida | MNare None ]

RESULTS AND DISCUSSION

The antiviral activity data recorded in Table (I(){) and (VI) show that out of four compounds whialere
screened for their antiviral activity against thueises, the compound No.3MWas found to exhibit virus inhibitory
activity to the ectent of 50% against JEV and 6Q$airst Influenza A. However, this compound was cletey
inactive against Herpes Simplex virus I. The conmebNo. 11 was found to exhibit virus inhibitory activity the
extent of 75% against Japanese encephalitis virugitro and 40 % in vivo. It is very interesting observe that the
same compound (f)) showed virus inhibitory property to the extent4®% against influenza A and 25% against
HSV-I.
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